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Chapter 6

The Practitioners’ Perspective

Introduction

This chapter reports on the views of those practising medical laboratory sciences with
respect to a range of issues related to education and training within Europe. These
were sought by the use of a combination of taped and e-mail based interviews
conducted mainly (but not exclusively) via the auspices of the national professional
bodies. This exercise has been undertaken since the degree of agreement and cohesion
of perception amongst members of senior staff within pathology will have a direct
impact on the future prospects for professional harmonisation within Europe. All
participants were made fully aware of the purposes, aims and objectives of the

research and have participated on a voluntary basis.

Methodology

These interviews were conducted in order to ascertain the degree of commonality (or
otherwise) amongst practising biomedical scientists with respect to a variety of issues.
The primary method of research involved the use of a questionnaire designed for the
purpose of carrying out semi-structured interviews with respondents from the four
selected countries. A pilot survey involved some forty questions related to aspects of
education and training and was tested using a total of sixteen personal contacts of the
Author in all four countries (four in each). These individuals represent present and
past colleagues from partner institutions that had participated in a SOCRATES funded
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Inter-University Collaborative Programme (ICP). Feedback indicated that because of
language difficulties, some questions appeared ambiguous, vague or confusing (e.g.
one query related to the use of the abbreviation “SME” (“Small and Medium Sized
Enterprise”) — a concept entirely unknown to all respondents outside of the UK). The

original questionnaire was then modified to take account of such difficulties.

Respondent volunteers were sought using the professional body Internet portals in the
case of the UK and Germany (both requiring the use of passwords), an e-mail request
to the Swedish professional body and the use of personal contacts in the case of
Greece. Prior to participation in the interviews, volunteers were issued with a
preamble (see Addendum 6.1) outlining the background and purposes of the exercise.
None of the participants objected to the documented pre-conditions, there was one
withdrawal (from Germany) and there have been no requests for chapter copies prior

to submission of the research.

The final interviews were based on a questionnaire using thirty-five core questions
(see Addendum 6.2.). These were divided into three sections, the first (Section A)
dealing with individual respondent details, the second (Section B) relating to
professional education and training and the third (Section C) designed to test the
respondents’ knowledge of European issues. This latter section was designed
primarily to assess the level of awareness amongst participants with respect to current
European affairs. On three occasions, participants requested clarification of questions
because of language problems (one from Greece related to the meaning of the term
“all-graduate” (see Question 11) and two from Germany concerning the use of the
phrase “General Directive” (see Question 20). Volunteers participating in e-mail
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based questionnaires were given the opportunity of replying in staged responses
involving six questions at any one time. There were a total of twenty-seven
respondents each being identified by the country of origin, professional designation
and reference code (see Addendum 6.3). In some cases there was a requirement to
expand or modify a response, such answers are indicated in the “Results” section
below. Amongst the advantages of conducting electronically based interviews is the
probability that participants are on the “leading-edge” in terms of communication
technology and are more likely to be aware of issues concerning their profession. It

also allows the respondents more time to consider their responses.

Results - UK

Section A

Respondents (n = 12) had been in their present posts for a mean duration of 14 years
(range 10.5 — 16.0 years) (Question 1). With the exception of the three MLSOl
interviewees, all had been involved in part-time teaching with a mean of 13 years
experience (Question 2). The mean period since state registration was 20.4 years for
this group (Question 3). All scales of state registered MLSOs were represented
(Question 4) (see Addendum 6.3). Their main occupational responsibilities (Question

5) are illustrated in Table 6.1 in decreasing order of citation frequency.
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Table 6.1 Occupational Responsibilities Identified by UK Respondents

Activity Area Percentage Respondents
Provision of analytical services 50
Co-ordination of training 40
Participating in “on-call” rota 40
Personnel Management 30
Budget Holder 20
Co-ordination of R&D 20
Supervision of External Quality Assurance 20
Negotiating with other occupational groups 20
Provision of technical advice 10
Staff Representation 10
Carrying out audit function 10
Near Patient Testing 10
Stock Control 10
Development of immunocytochemistry 10

The responses identify three broad categories of responsibility, which include

management function, training and research and technical duties. However there

appears to be no clear ranking in terms of the frequencies of response.

Section B

Table 6.2 illustrates the responses obtained in relation to the education and training

developments considered to have been the most important during the last 50 years

(Question 6).
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Table 6.2 Important Developments in Education and Training Cited by UK

Respondents
Event Identified Number of Respondents
Introduction of all-graduate entry 7

Use of CPSM logbooks for training purposes

Introduction of the MSc courses in BMS

Introduction of the BTEC HNC/HND courses
Development of the IBMS CPD scheme

6

3

Laboratory Accreditation Scheme 2
1

1

It appears that the move towards an all-graduate profession and a formally recorded
method of statutory training are considered by participants to have been the most

significant aspects with respect to education and training.

Two respondents (UK1 and UK8) thought that the introduction of all-graduate entry
had been “a mistake” primarily because graduates entering the profession were not as
well trained as those previously entering through BTEC routes. One respondent
(UK4) was of the opinion that the introduction of the MSc programmes was equated
with higher academic currency and also with an improved recognition by other
professional groups. When asked to identify the most important issues relating to
professional developments over the same time period (Question 7), participants

provided the responses given in Table 6.3.
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Table 6.3 Important Professional Developments Identified by UK Respondents

Issue Relating to Professional Development Rli lsl::)l:lflrez:s
Foundation of the IBMS as a Professional Body 4
The increased use of MLAs 3
The introduction of specialised technology 2
Problems associated with recruitment 2
An increased administrative burden 2
Improved profile with respect to the Government 1
Closer ties with other professional groups e.g. ACB, RCPath 1

One-third of the respondents recognise the significance of the establishment of a
relevant professional body. However 25% point to the expanding role of MLAs.
Here there is a certain sense of deja vous - a sense that perhaps the cycle of

development since Albert Norman’s contribution is about to be repeated.

All 12 respondents claimed to be members of a profession (Question 8) and also
believed that MLSOs were in the same category (Question 10) (none of these latter
responses were qualified). Features identified as being characteristics of a profession

(Question 9) are provided in Table 6.4.
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Table 6.4 Characteristics of a Profession Identified by UK Respondents

Characteristic Feature Number of Responses

Membership requires a certain minimum qualification 3

It is self-regulating

Has a certain degree of autonomy

Requires particular knowledge and skill

Has a clearly defined career structure

Enjoys recognition from other occupational groups

Members show an increased commitment

bt |t | [ RN DN

Has enhanced status and salary

Most of the identified characteristics comply with those criteria cited by Friedson and
others. The importance of establishing a minimum entry qualification has been
recognised by 25% of those responding. This perhaps reflects earlier comments
regarding the setting of an honours degree as being the threshold or benchmark for

entry into the profession (see also the responses to Question 11 below).

One respondent (UK7) commented on the fact that historically MLSOs had never
been an autonomous group since they had “always been subordinate to the medical

profession”.

With respect to the introduction of an “all-graduate” entry into the profession
(Question 11), 50% of the respondents supported the development with unanimous
agreement that such a move would enhance the academic and professional
development of MLSOs. One interviewee (UKS5) pointed out that graduate status

would assist in equating relevant staff to Clinical Scientists.
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However an equal number of respondents decried such a development — the opinion
being that many potential recruits capable of attaining HNC qualifications were being
lost to the service. Three respondents (UK 2, UK4 and UK7) viewed this as being a
significant problem in relation to recruitment. One respondent (UK7) suggested that
graduate recruits often caused resentment amongst older (non-graduate) members of

the profession.

When asked to comment on the development of postgraduate courses (Question 12),
80% of the participants provided positive comments. Individual observations

included the following statements: -

(@) “This has to be good for personal development”.

(b) “The MSc in Biomedical Sciences is probably the best option for those seeking
promotion”.

(c) “These courses will provide enhanced status for Biomedical Scientists”.

(d) “Such developments can help bridge the gap between Biomedical Scientists and
Clinical Scientists”.

(€) “[These] can provide real scientific status thus avoiding the need to side-track
senior personnel into the management role”.

(f) “This is a good development provided that the programmes are option (specialist)

specific and not broadly based”.

Some 20% of those responding had doubts regarding the introduction of such
programmes. One respondent (UK1) claimed that postgraduate courses had “little

relevance to the job and represented hardly any benefit to the sponsoring department”
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and another (UK?7) stated that acquisition of an MSc added to the recruitment problem

since holders of such a qualification tended to leave the NHS.

Commenting on the use of APEL (Question 13), 50% of those responding were in
favour of such a scheme, but all qualified their answers by suggesting that such a
strategy required careful monitoring. The remaining interviewees declined to answer
the question claiming insufficient detailed knowledge of the system. With respect to
CPD (Question 15), 40% of the interviewees thought that a scheme such as that
provided by the IBMS should be compulsory, but 20% felt that the system was open

to abuse.

One respondent (UK11) felt that there should be a compulsory practical element to
assessment. A majority (60%) felt that many practitioners would find it difficult to
register on such a programme because of geographical problems, domestic pressures
and “on-call” commitments. Some (50%) also pointed to the fact that managers and
academic staff would not be in a position to undertake practical tests unless
“refresher” courses could be provided. This was likely to be an important issue
should CPD become a compulsory requirement of the Health Professions Council.
The participants were also asked to identify areas representing the best future
opportunities for young practitioners (Question 17). The responses obtained are

provided in Table 6.5.
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Table 6.5 Areas Representing

Best Future Opportunities for Young
Biomedical Scientists (identified by UK Respondents)

Topic Area

Number of Responses

Near Patient Testing

3

Molecular Biology

Haematology

Automation

Genetics (use of gene probes)

PCR and in-situ hybridisation

Immunology

Bioengineering

Management

Drug Screening

Tumour Markers

Development of a skill-mix

U [V I o S S A S (R 'S T R O'S I V'S |

The responses reflect a broad range of topic areas. The identification of near patient

testing, molecular biology and automation, by 25% of respondents is a reflection of

current trends within diagnostic pathology. The three responses quoting haematology

as an area of opportunity were provided by respondents working in that discipline.

One respondent felt that of all the sectors, blood transfusion répresented the most

“secure” discipline.

Developments cited most frequently as professional “watersheds” (Question 18) are

illustrated in Table 6.6.
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Table 6.6 Perceived “Watersheds” in Development of Profession (UK Respondents)

Perceived “Watershed” Percentage Responses
Introduction of “all-graduate” entry 60
Increased automation and volume of testing 40
Replacement of FIBMS exam by MSc 30

Once again the features of “all-graduate” entry and automation appear to be the most
important issues. The fact that 25% of respondents cite the introduction of Masters
degrees is a reflection perhaps that this qualification carries greater “academic

currency” than its predecessor (FIBMS).

Additional features cited by individual respondents included the introduction of
laboratory accreditation, the move towards single discipline specialisation, the CPSM
Act of 1962 and the 1970s industrial action (the latter being viewed as a factor
resulting in a loss of bargaining power with the Government). One interviewee
(UK6) felt that the successive changes of professional titles was an important factor
and another (UKS5) believed that the advent of the near patient testing had made a
significant impact. Amongst technical aspects of the work, the development of
immunocytochemistry, molecular diagnostic markers and immunoassays were
identified as being major turning points. Single respondents mentioned future
developments such as the establishment of the Health Professions Council,
professional alliance between the IBMS and the RCPath and the possible introduction

of Consultant Biomedical Scientist grades.
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Section C

When asked to comment on the relevant General Directives (Question 19) only one
interviewee (UK 11) claimed to have any knowledge of them. This respondent
suggested that the Directives made it more difficult for UK practitioners to work in
other European countries (whilst the opposite was true for Europeans wishing to move
to the UK). No additional explanatory comments or observations were made with
respect to this claim. All other participants denied knowledge of such legislation
however. Having been given some background information, one respondent thought
that these measures were long overdue and two others (UK1 and UK3) emphasised

the need for proper monitoring of equivalency with respect to qualifications.

With respect to perceived advantages to young practitioners working in European
countries other than their own (Question 20), 50% of participants said that such
experiences would provide the opportunity to broaden professional expertise.
However 40% either could not identify any advantages or felt unqualified to answer
the question. One respondent (UK7) felt that there would be an opportunity to
directly compete in the market-place since practitioners would not be required to
undertake “trainee” programmes. Amongst the disadvantages (Question 21), potential
language barriers were identified by 80% of the respondents although one participant
felt that the language competencies of European colleagues should mitigate any
significant communication difficulties! Language was also cited as a barrier to the
development of trans-European education and training schemes (Question 22) by 20%
of the participants, whilst 50% were unable to identify any of the potential obstacles.

One respondent (UK2) cited British insularity as a barrier.
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Although 90% of participants wished to see some form of protection for young
practitioners working in European countries other than their own (Question 23), 60%
felt unable to suggest ways in which this could be achieved. However 20% wanted to
see safeguards with respect to health and safety, working conditions, pay and learning
opportunities. Another 20% suggested the establishment of a pan-European network
involving statutory authorities and universities to oversee education and training
within Biomedical Sciences. One respondent (UK12) suggested that regional/national
“mentors” be appointed in order to facilitate full integration of visiting practitioners
into the culture of the host country. Another (UK8) advocated the development of

better employment and training guidelines for use across Europe.

None of the participants were able to suggest concrete measures to ensure parity of
coursework and assessment (Question 24). One comment referred to the
“bureaucratic nightmare” associated with such an aspiration and another suggested
that one should concentrate on “getting the UK right” before looking towards Europe.
The majority (90%) of the interviewees were in favour of the mutual recognition of
European professional qualifications (Question 25), but all qualified their responses
by asking for some safeguards (not specified) with respect to equitability of entry

qualifications, education and training.

When asked to comment on the ways in which other European countries could
contribute to the practice or teaching of Biomedical Sciences in the UK (Question 26),
none of the participants could suggest any meaningful inputs. One respondent
thought the UK “did things quite well [anyway]”. On being requested to provide a
numerical (ranked) score for UK education and training (within the 15 Member
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States), 20% felt unable to do so whilst a mean score of 4.5 was suggested by the

remaining respondents (Question 27).

None of the participants knew what the letters “ECTS” (European Credit Transfer
System) (Question 28) stood for, although one respondent (UK4) believed that they
referred to “some type of European student exchange”. Similarly there were no
replies correctly identifying the basic rules and regulations relating to ECTS
(Question 29). With respect to the interpretation of the letters “SEM” (Single
European Market), all respondents failed in their attempts to correctly identify the
meaning of the abbreviation within the context of the questionnaire (Question 30).
Incorrect suggestions were “ Standard European Marking” and “Standard Error of the

29

Mean”.

The President of the European Commission was correctly identified by 30% of
respondents as being Romano Prodi (Question 31) whilst 50% of interviewees were
able to name Belgium as the country holding the (then) current Presidency of the
Council of the European Parliament (Question 32). None of the participants were
able to explain what the acronym “ERASMUS” (European Action Scheme for the
Mobility of University Students) stood for (Question 33), although one (UK4)
believed it related to “some kind of European student exchange scheme”. All
respondents failed to identify DGXXII as the Directorate General for Education,
Training and Youth (See Addendum 7.2, Chapter 7). There was an equally poor
response to the request to explain the system used for appointing the country holding
the Presidency of the Council of the European Parliament (Question 35). Only 20%
had rather vague ideas that some type of rotational system was used (1).
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Results - Germany

Section A

Respondents (n = 5) had been employed for a mean duration of 16 years in their
present posts. Only one had a teaching qualification but had no experience as a tutor.
The mean period from registration (licensure) was 18 years. All grades interviewed
were basic grade MTLA staff. Their main occupational responsibilities involved the
provision of routine diagnostic services and the management of both internal quality

control and external quality assurance.

Section B

The increasing use of automation and information technology was quoted by three of
the respondents as the most important aspects of education and training. The same
areas were identified by four of the participants as being important in relation to
professional development. All five interviewees claimed to be members of a
profession, whilst three of them cited higher education as being the main
characteristic of a profession (one respondent suggested that the “ability to impart
information to others” was a key feature). Four interviewees claimed that MTLAs
were members of a profession with one declining to answer the question. All
respondents were in favour of an “all-graduate” (diplomate) entry into the profession,

with one participant (GES) citing this as a means of protecting the patient.

When asked to comment on the development of postgraduate courses in Germany,
two of the respondents referred to the available “instructor” courses as being of value
and one pointed out that such a qualification represented a degree of autonomy for the

practitioner. (The other interviewees did not answer the question). None of the
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participants were familiar with the concept of APEL and were unaware of any similar
scheme available in their own country. All were in favour of such programmes. With
respect to CPD none of the interviewees were aware of the fact that their own national

professional body operated a scheme similar to that of the IBMS.

Areas identified as representing the best future opportunities for young Biomedical
Scientists were quoted as being immunology (two respondents) and PCR/hybridoma
technology (two participants). None of the participants could identify significant

“watersheds” in relation to the development of their profession.

Section C

None of the respondents were aware of the General Directives relating to mutual
recognition of professional qualifications. Three interviewees claimed that although
working in other European countries was a good idea, such an experience was not
viewed as conferring any particular advantage to workers returning to practice in
Germany. At the same time no disadvantages were identified — neither were there any
obstacles cited with respect to the development of trans-European education and
training programmes. Only one respondent identified the need to protect young
Biomedical Scientists practising in European countries other than their own, with a
suggestion that “some kind of law” be introduced to safeguard their interests. There
were no responses to the question relating to the methods of ensuring parity of
coursework and other assessments. All participants were in favour of the mutual
recognition of professional qualifications but none qualified their answers. All
respondents failed to identify any contribution that other European countries could
make towards the teaching or practice of Biomedical Sciences within Germany. The
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mean ranked score for German education and training programmes within Europe was
4.0. Only one participant correctly identified the meaning of the letters “ECTS” and
none were able to explain the basic rules and regulations of the scheme or what the

letters “SEM” referred to.

One respondent (GES) correctly identified the President of the European Commission
and the same individual was the only participant able to correctly quote the country
holding the Presidency of the European Parliament. There were no correct answers
relating to the meaning of the acronym “ERASMUS”, although one respondent (GE4)
had “heard of it”. All participants failed to identify DGXXII and were unable to
explain the system for appointing the country holding the presidency of the Council of
the European Parliament. However one participant (GE4) quoted “use of rotation” as

being the relevant mechanism.

Results - Greece

Section A

Respondents (n=5) had been employed for a mean duration of 14 years in their
current posts. None of them had any experience in teaching although GR2 claimed to
have some training responsibilities. The mean period from licensure was 17 years.
Four were employed in university hospital pathology departments and one in a private
clinic. As with their German counterparts, all participants cited the provision of
routine diagnostic testing as their main responsibilities. One interviewee (GR1) was

also involved in research.
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Section B

When asked to identify important developments in education and training, two
participants (GR1 and GR4) stated that such aspects could not be divorced from
professional developments. Four of the interviewees quoted the use of Internet
sources as a means of professional updating (ie. in the absence of any formal
provision) and three of these pointed towards the vagaries of the Greek IT systems.
Two of the replies (from GR2 and GRS5) quoted the Founding Law of 1983 relating to
the establishment of the Technological Educational Institutions and their introduction
into the Greek Higher education sector. Only two respondents (GR1 and GR4)
identified any important professional developments — both citing the growth of
molecular biology and gene technology as the paramount features. All respondents
claimed to be members of a profession and agreed that medical technologists fell into
this category. Three interviewees claimed that subjection to governmental control
was a characteristic feature of a profession and one (GRS5) also felt that the need for

formal education and training was a typical aspect.

With respect to “all-graduate” entry, two respondents (GR1 and GR5) felt that such a
development within Greece would be “counter-productive” and “irrelevant”
respectively, since the country was not yet ready for such a change. The remaining
three participants stated that the present system (i.e. diplomates being empowered to
practice by Presidential decree) was satisfactory and did not require change. In regard
to the development of postgraduate courses, all participants pointed to the fact that
medical laboratory technologists in Greece were reliant on studying abroad because of
a lack of such programmes in their home country. The USA, UK, Canada, Australia
and New Zealand were quoted as being the most popular destinations. Only one
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respondent (GR1) was familiar with the concept of APEL, but all were in favour of
such schemes — two replies (from GR3 and GRS5) indicated that tight controls would
be required. All respondents claimed to be reliant on the Internet as the sole provider
of CPD (see earlier). Only two responses were provided regarding the best future
opportunities for young Biomedical Scientists. One respondent (GR1) claimed that
such opportunities were “sadly lacking” since personnel were not being given the
chance to apply their knowledge. Another participant (GR4) cited molecular biology
as being a growth area. The only professional “watershed” identified (by three
respondents) was the establishment of the Technical Educational Institutions (see

earlier).

Section C

Only one of those interviewed was aware of the European General Directives relating
to mutual recognition of professional qualifications. The interviewee believed that
these facilitated the free exchange of labour and expertise. Amongst the benefits
accruing to Biomedical Scientists working in European countries other than their own
were “experiencing new technologies and coming into contact with new diseases”
(GR1); opportunities for cultural exchange (GR1 and GR4); a chance to learn new

languages (GR1, GR2 GR3) and the “promotion of trans-national tolerance” (GR1).

The following factors (see Table 6.7) were identified as being disadvantages relating

to working in other European countries.
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Table 6.7 Factors Identified by Greek Respondents as being Disadvantages to
Biomedical Scientists working in European Countries other than
their own

No. of Respondents
(n=5)

Difficulty in adjusting to different culture 2

Identified Factor

Lack of tolerance by workers in host country

Long term resentment within host country

Differences in labour laws

Problems with social security

Lack of valid advice by government agencies

—_ = NN (NN

Confusion regarding tax regulations and social conditions

Amongst the obstacles identified with respect to the development of trans-European
co-operation schemes was a lack of knowledge on the part of civil servants (GR1); an
inability to gain access to relevant and valid advice (GR4) and the “absence of any
shared experimental strategies” (GRS). The introduction of standard tax and
insurance measures was cited by one respondent (GR1) as being a safeguard to
protect young Biomedical Scientists (no other responses were provided). Two
respondents ‘(GRl and GR5) advocated greater co-operation between academic
institutions in order to ensure parity of coursework and qualifications. Both
participants also recommended the establishment of an independent European review
body to oversee such developments. All participants were in favour of the mutual
recognition of professional qualifications within Europe, but none of the replies were

further qualified.

None of the respondents were able to provide suggestions as to how other European

countries could contribute to the teaching or practice of Biomedical Sciences within
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Greece. The mean numerical score given to the Greek system of education and
training was 6. The meaning of the letters “ECTS” escaped all participants although
one respondent (GR1) believed them to mean “Extra Curricular Training Scheme”.
Not surprisingly the basic rules and regulations for ECTS were also unknown to all
respondents. One participant (GR1) believed the letters “SEM” referred to “Scanning
Electron Microscopy” but admitted the answer was unlikely to be accurate within the

context of the interview.

None of the respondents correctly identified the President of the European
Commission or the country holding the Presidency of the Council of the European
Parliament. Only one interviewee (GR1) had any recollection of the acronym
“ERASMUS?”, believing it to be “an university exchange programme involving other
EU countries for twelve month periods”. The term DGXXII was unknown to all
participants and the system for appointing the country holding the presidency of the
European Parliament was known to be based on a rotational basis by one participant

(GR1).

Results - Sweden

Section A

Respondents (n=5) had been employed for a mean duration of 20 years in their
current posts. One (S4) had been qualified as a “teaching MLT/konsultant MLT”
(vérdlirare) for 10 years and has since been responsible for supervising students
undergoing practical laboratory placements in hospitals. The mean period from

licensure was 22 years. All respondents (with the exception of S4) were basic grade
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biomedical analysts responsible for the provision of routine diagnostic services
together with the management of both internal quality control and external quality

assurance measurcs.

Section B

The most important developments identified in relation to education and training
included the advent of the Internet (S1 and S2) and the development of CPD
programmes (S3 and S4). The introduction of laboratory trainers/supervisors for
students was also cited by one interviewee (S4). The latter respondent also quoted the
evolution of entry qualifications from a 6 - 12 month course to a university degree.

This was viewed as being the primary reason for a perceived enhancement of status.

The acquisition of a protected title was considered to be a significant professional
development by three respondents (S1, S2 and S4). Opportunities for improved
international contacts were also cited as a factor by respondents S3 and S4 and were
viewed as representing enhanced prospects for practical laboratory experience. All
interviewees claimed to be members of a profession and believed that medical
laboratory technologists were also in the same category. Amongst the characteristics
identified as being the hallmarks of a profession were compliance to a set of ethical
rules (S1 and S4), the possession of common aims and objectives (S4) and the

attainment of a certain minimum standard of education and training (S1, S2 and S4).

The principle of “all-graduate” entry was not considered to be particularly valuable

since three (S1, S3 and S4) respondents felt that experience was a more valuable
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virtue, that mixed skill levels were required and that attendance at short courses and

congresses were a more appropriate means of gaining knowledge.

The development of postgraduate courses was viewed in the same light, i.e. that
although such programmes would be worth having, they were not essential to the
provision of routine diagnostic services since CPD provided the necessary skills (S1
and S4). None of the respondents were familiar with the concept of APEL but four of
the interviewees believed that this was a good idea in principle. There was
unanimous support for the use of CPD and all participants provided details of formal
programmes in which they were involved. The Swedish system has six “levels” of
CPD activities (the highest being restricted to holders of a PhD). There are close
similarities to the IBMS scheme in that activities such as poster presentations,

development of new techniques etc. can be formally recognised.

Areas representing the best opportunities for young practitioners (see Table 6.8) were

similar to those identified by respondents from other countries: -

Table 6.8 Areas Identified by Swedish Respondents as Representing the Best
Future Opportunities for Young Biomedical Scientists

Identified Area No. of Respondents (n=5)
Molecular Biology 4
Microbiology 2
PCR 1
DNA Hybridisation Techniques 1
Introduction of consultant status 1
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The most significant watershed with respect to the profession was thought to be the
transition towards a more generalist approach to diagnostic pathology (identified by
S2 and S4). The problem of recruitment (S4) and the difficulties associated with an

ageing practitioner profile (S2) were cited as additional factors requiring solution.

Section C

None of the respondents were familiar with the relevant General Directives but all
(having been provided with background information) agreed that the inherent
philosophy of such legislation was to be welcomed. Two of the respondents (S4 and
S5) claimed that the Directives would directly facilitate trans-European professional
collaboration. Amongst the perceived advantages accruing to those
students/practitioners working in European countries other than their own, the

following factors (see Table 6.9) were identified: -

Table 6.9 Advantages Perceived to Students/Practitioners working in
European Countries other than their own (Swedish Respondents)

Perceived Advantage No. of Respondents (n=5)
Experience of other cultures 4

Exposure to different working practices

Development of personal maturity

Opportunity to learn new language

— NN W

Ability to feedback new expertise to home country

The only disadvantage associated with such practitioners was cited as difficulties
related to full recognition of professional qualifications in other European countries
(S4). Obstacles identified to the establishment of trans-European co-operation in

education and training included the lack of mutual recognition of professional status
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between European nations (S4), the disparities between the lengths of education
programmes (S2) and the innate tendency for national authorities to believe that their

own systems were the archetypal models of good practice (S5).

Amongst the measures cited to safeguard young biomedical scientists working abroad
within Europe, the establishment of common rules and regulations was identified by
two participants (S4 and S5) whilst another respondent (S2) maintained that measures
should be undertaken to ensure that emigrant workers enjoy the same tax incentives,
equality of pay and social protection as native workers within a particular country.
The issue of equivalence in relation to coursework/assessments was not clearly
addressed by any of the respondents, however one participant (S4) suggested the need
for greater collaboration between education establishments together with careful
planning. All respondents were in favour of the mutual recognition of European
qualifications but none of the answers were further qualified. There was a suggestion
by one respondent (S5) that European practices could be the subject of more

international conferences thus enhancing mutual understanding.

The mean ranking score given for the Swedish system of education and training was
4. None of the respondents knew the meaning of the letters “ECTS” (and could not
describe the relevant rules and regulations), neither could they explain the term
“SEM”. One respondent (S4) thought that Jac Santer was the President of the
European Commission (the others replying “don’t know”). France was claimed by
respondents S2 and S5 to be the country holding the Presidency of the Council of the
European Parliament. None of the participants knew the system for selecting the
holders of such office. The acronym “ERASMUS” was known to only one
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interviewee (S4) who claimed that it was “an European student exchange that also
Sweden is involved in”. The identity of DGXXII was also unknown to all

respondents.

Discussion

Since the sample size is relatively small, the results obtained must be considered to be
rather subjective. However there is broad conformity with the findings obtained in

Chapter 3.

All participants were experienced practitioners of Biomedical Sciences (with an
overall mean of 16 years involvement in their present posts and 19 years experience
since state registration (or licensure). Unlike their European counterparts, the
majority (75%) of those practising within the UK were involved in part-time teaching.
A minority of practitioners from the UK and Sweden cited training supervision as

being part of their duties.

The introduction and development of IT systems (including the Internet) was
identified as a significant feature of education and training by respondents from
Germany, Greece and Sweden, particularly with respect to CPD. Within the UK
however, there was an emphasis on internal developments such as the use of CPSM
logbooks and laboratory accreditation schemes. This form of domestic internalisation
is perhaps synonymous with an integral function of the process of professional
maturation. It may be argued that the introduction of postgraduate courses and the

associated recognition surplus is an additional feature of such evolution. The advent
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of specialised technology and automation (e.g. in areas such as molecular biology)
were identified as important professional developments by respondents within the
UK, Germany and Greece, whilst within Sweden the issues of protected titles and

increased internationalism were viewed as key features.

All participants, irrespective of their country of origin, claimed to be members of a
profession and the majority believed that medical laboratory technologists belonged to
the same category. With respect to the characteristics of a profession, responses
obtained from the UK participants (See Table 6.4) showed a close correlation with
Friedson’s discriminators, while suggestions from other countries were somewhat

more imprecise.

The subject of “all-graduate” entry into the profession was identified by 50% of UK
participants as being a means of increasing professional status, however an equal
number identified such a development as being the root cause of recruitment
problems. Responses from European partners were at best ambivalent — German
interviewees showed a strong agreement in principle, Greek participants believed
such measures to be extrancous, while Swedish colleagues felt that CPD based
training was more appropriate and valuable than more academically based

qualifications.

Within the UK, the introduction of postgraduate courses was seen essentially as a
positive development associated with the future enhancement of professional status
and a means of gaining parity with clinical scientists. A minority of German
respondents viewed such developments as an avenue for increasing professional
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autonomy, while respondents from Greece and Sweden were more equivocal on such

matters.

Comments from UK participants relating to APL centred mainly on the need for
adequate control measures, but the concept was largely unfamiliar to European
colleagues. With respect to CPD, identified problems related mainly to registration
(resulting partly from geographical concerns). These were highlighted by UK
participants together with anxieties centred on the likely demands for on-going CPD
for managers and academics. Amongst Greek and Swedish respondents, the use of
Internet sources were quoted as the primary means of professional updating. There
were some similarities identified between the UK and Swedish CPD systems since the
national professional bodies within both countries provide formal and structured

programmes.

While responses from UK participants reflected a wide range of future opportunities
for young Biomedical Scientists (See Table 6.5) there were some features shared with
European counterparts. Participants from all countries identified molecular biology
and aspects of biotechnology (e.g. PCR and DNA hybridisation) as being significant
areas for further growth, The identification of professional watersheds tended to be
country specific (e.g. “all-graduate” entry, increased automation and the introduction
of Masters programmes were amongst the developments cited by UK respondents).
The establishment of TEIs was cited as a significant step by Greek participants, whilst
Swedish interviewees felt that the transition to a multi-disciplinary approach was
important. This form of professional internalisation is likely to impinge on any efforts
by the EU to increase harmonisation.

319



With respect to the General Directives relating to the mutual recognition of
professional qualifications, there was little awareness amongst any of the respondents
— irrespective of country of origin. Only one respondent from the UK and another
from Greece were aware of such legislation. The former respondent believed that
these measures made it more feasible for UK practitioners to work in other European
countries whilst the latter interviewee felt that the Directives were means of fostering
exchange of expertise. Having been provided with information regarding the
philosophy and objectives of the Directives, there was general agreement that these

measures would prove to be beneficial.

Amongst the advantages accruing to practitioners wishing to work in other European
countries, UK, Greek and Swedish participants identified an increase in professional
proficiency as a valuable resultant commodity. Additional features included the
opportunity to experience other cultures (Swedish respondents) and increased
competitive advantages (UK participants). German interviewees expressed
reservations concerning any such advantages. There was general agreement that work

experience in other European countries was a “good idea”.

There was a clear national distinction with respect to the perceived disadvantages for
emigrant workers. Amongst the UK respondents, a large majority (80%) identified
language incompetence as a potential barrier, whereas Greek participants cited a range
of factors (see Table 6.7) — none of which specifically referred to language

difficulties. Swedish interviewees quoted recognition of professional qualifications as
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being the sole problem. This is perhaps a reflection of the fact that the English

language is predominant amongst the international community.

Language competency and national insularity were also perceived by a minority of
UK participants as complications relating to trans-European developments in
education and training. Concerns on the part of Greek and Swedish colleagues were
diverse (including poor access to appropriate advice, lack of knowledge on the part of
civil servants, disparities in the length of education programmes and the lack of
mutual recognition). No such comments were received from German counterparts.
Comments relating to the protection of young migrant workers also reflected a wide
range of concerns amongst UK participants. The responses were initiated by only
40% of the group and tended to emanate from single respondents. Anxieties reflected
issues relating to health and safety, mentorship and working conditions (also referred
to by a Swedish participant). A minority of both UK and Greek participants
mentioned the possible introduction of a pan-European organisation to oversee
education and training. The sole response from the German cohort related to the need

for appropriate protective legislation.

The mutual recognition of professional qualifications within Europe was supported by
90% of UK participants and all those from Germany, Greece and Sweden. There was
unanimous support amongst the British participants for appropriate (but unspecified)
safeguards with respect to equality of features such as entry qualifications. None of

the responses from mainland Europe were similarly qualified.
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There was an almost universal failure to provide constructive suggestions as to how
countries could mutually benefit from the exchange of good practice. One Swedish
respondent did suggest that international conferences could contribute to the
establishment of a shared understanding. When asked to self-evaluate their country’s
numerical ranking within the European education and training sector, participants

awarded scores between 4.0 and 6.0 (i.e. within the upper fraction of the range).

Of all twenty-seven participants, only one (German) respondent was able to correctly
interpret the meaning of the letters “ECTS” and none had any knowledge of the
scheme’s basic rules and regulations. There was a universal failure to explain the
letters “SEM” although interpretative difficulties may have been a contributory factor
within the non-British cohorts. A moderate level of knowledge was exhibited
amongst UK participants with respect to political affairs within Europe, since 30% of
participants were able to identify the President of the European Commission and 50%
correctly named the country holding the Presidency of the Council of the European
Parliament. Only one (German) participant was able to identify the holder of both
offices, whilst none of the Greek or Swedish cohorts could name either incumbent.
Two (one British and one German) of the twenty-seven of those interviewed believed
that some form of rotation was used to appoint the Presidency of the Council of the

European Parliament.

The term “ERASMUS” was not correctly identified by any of the participants but
three interviewees (one each from the UK, Greece and Sweden) correctly claimed that
the letters referred to some form of student exchange programme. The term DGXXII
was unknown to all participants.
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Conclusions

The central hypothesis of this work maintains that the European harmonisation of
professional practice within the Biomedical Sciences sector will only be achieved by a
recognition that change is necessary amongst various parties. The active participants
within such a metamorphosis will by definition include those that practice medical
Jaboratory sciences. This chapter has sought to ascertain the level of concordance or
otherwise of scientists in diagnostic pathology laboratories within the four selected
countries. Some areas of convergence and others of disparity have been identified.
Unlike their European counterparts there is a tradition of part-time teaching amongst
UK participants. The former groups also appear to rely on Internet sources as a
means of CPD provision whilst British respondents reflect a certain degree of
professional evolution reflected by specific national contingencies. These include
measures such as laboratory accreditation and the development of postgraduate
courses, the latter being linked to benefits associated with professional recognition

and autonomy.

There is a strong shared claim to being members of a profession amongst participants
of all four countries — those respondents from the UK tend to identify the traditional
characteristics of a profession more readily than their European counterparts. The
concept of APL, familiar only to British participants, was associated with the need for
appropriate regulatory controls. Responses also suggest that formal CPD programmes
are restricted to the UK and Sweden, however the author is aware that similar

comprehensive programmes are available within Germany (2).

323



Another area of consensus relates to the future opportunities available to young
Biomedical Scientists (which include biotechnology and molecular biology). The
request to identify professional watersheds elucidated diverse responses reflecting
specific national events and interests. Such a pattern is associated with a possible
hindrance to European harmonisation. Although there was little awareness of the
General Directives relating to the mutual recognition of European professional
qualifications, there was broad agreement relating to the beneficial effects of such

legislation.

There was a general consensus regarding the benefits of working in different
European countries, however such enthusiasm was tempered somewhat by German
reservations. According to UK participants, a lack of language competency was
viewed as foremost amongst the disadvantages associated with such work — a view

not shared by colleagues from other European countries.

Several factors militating against the development of common education and training
programmes have been identified. The most important of these related to language
competency and the national “psyche” (by the British), poor access to information and
the lack of mutual recognition of qualifications (by the Greeks and Swedes).
Suggestions for measures to protect young migrant workers tended to be fragmented
and not widely shared. References were made to the need for improved legislation
(Germany) and better working conditions (Sweden). There was also some (albeit
minority) support for the creation of an umbrella organisation to oversee education
and training at a European level. The principle of mutual recognition enjoys
overwhelming support but the British felt the need for safeguards. There was a

324



distinct absence of the ethos for sharing best practice and little difference between the
countries with respect to their self-evaluation of European ranking within the

education and training sector.

In general, the level of knowledge and understanding of EU initiatives to foster
European citizenship, is at best moderate and in many respects is poor. These
findings indicate that a revised strategy and novel approaches are required if the
European Commission’s vision of a more united Europe is to be realised. The final
chapter of this work will consider the means by which such aspirations may be

achieved.

Having examined the views of current practitioners within the profession, the next

chapter will attempt to further develop the third Section of this thesis i.e. by assessing

the attitudes of future workers.
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Notes

1.

From 1 July 1995 the Presidency was to rotate every six months in a defined sequence i.e. Spain,
Italy, Ireland, the Netherlands, Luxembourg, the United Kingdom, Austria, Germany, Finland,
Portugal, France, Sweden, Belgium, Denmark and Greece. In other words the Presidency rotates in
alphabetical order according to the first letter of the name of each Member State (and in that
country’s national language).

Individuals accessing the Internet addresses for the German professional body are provided with

details of updating programmes available to those practitioners within the medical laboratory and
radiology specialisms.
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The Education and Training Milieu
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Chapter 7

The Education and Training Milieu

Introduction

The success or failure of initiatives aimed at European harmonisation with respect to
the practice of Biomedical Sciences is predicated in part on the enthusiasm and
awareness of future generations of medical laboratory scientists. This chapter seeks
to assess the degree of European congruity between students, tutors and courses

within the four selected countries.

The earlier sections examine the extent of commonality of curricula related to

undergraduate programmes in the UK and their European counterparts. An attempt

has been made to gauge the degree of convergence with respect to issues such as

subject areas, the use and allocation of credit points, modes of delivery and the levels

of student contact hours. The latter sections involve the use of questionnaires

completed by undergraduate/diploma students and members of academic staff from

colleges within the countries under consideration. With respect to student surveys,

the questions have been designed to: -

(a) evaluate the extent of study experience within other European countries

(b) assess the level and identify the sources of funding for such studies

(¢) gauge the perceived advantages and disadvantages associated with study/work
experience within Europe

(d) establish the extent of awareness levels in relation to Credit Accumulation and

Transfer (CAT) schemes
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(¢) determine those subject areas identified by students as representing the best
future opportunities for working within the Biomedical Sciences sector

() discover the levels of provision with respect to European studies within
degree/diploma programmes

(g) ascertain the extent of student awareness regarding European current affairs

(h) discern the levels of self-evaluated competencies in modern European

languages.

Teaching staff questionnaires address issues such as: -

(a) entry requirements and student intake numbers

(b) course design including assessment strategies and curriculum content

(c) the extent of European studies within their courses

(d) quality assurance mechanisms and management arrangements

(e) the extent of CAT and European Credit Transfer System (ECTS) provision.
Students represent the practitioners of the future and, it may be assumed, are
influenced by those who teach them. These questionnaires have been designed to
gauge the views of both groups, and include a consideration not only of academic

issues, but also political, professional, administrative, scientific and technical aspects.

Academic Programmes for Professional Qualification and Entry

UK

There are currently (1999-2000 academic year) 27 institutions within the UK
providing IBMS accredited full time, “sandwich” and part time BSc (Hons) degree
courses. At its meeting in December, 1994 the Institute’s Council agreed that all

programmes should conform to the following description: -
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“Honours degree course, the foundations of which should be in biology and
appropriate supporting subjects including in particular study of the biology of disease

[together with] the modern concepts and applications of biomedical sciences”.

There was an implication that in order to receive professional body accreditation,

certain vocational requirements should be integrated within specified named pathways

of study. IBMS degrees are normally approved by the CPSM as being an appropriate

academic pre-requisite for State Registration (notwithstanding the additional

requirement for a period of training - normally twelve months — in an approved

laboratory, the completion of a training log-book and successfully passing a viva voce

examination). The IBMS stipulates that courses should include the following core

subjects: -

() Biology-primarily human/mammalian and including cell biology, molecular
biology, immunology and genetics.

(i) Mammalian physiology and metabolism.

(iii) Chemistry (i.e. biological chemistry/biochemistry).

(iv) Numeracy, statistics and computing (including Information Technology skills to
promote independent learning).

(v) Instrumentation/Analytical Technique — “with a broad treatment of the
principles of instrumentation, separation techniques, identification and

quantitation procedures of a wide range of analytes”.

There is also a requirement that the traditional pathology specialisms be adequately

included either whole or in part within the core units. A biology of disease
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(pathophysiology) component is seen as a fundamental requirement. This element
(preferably taught as a discrete module) must include a consideration of human
disorders, disease processes and their [laboratory] investigation. An honours level
research project is an additional essential component. Honours degrees in Biomedical
Sciences accredited by the IBMS are automatically accepted for admission to the class
of Associate Membership of the Institute (1). Graduates entering the Health Service

can expect starting salaries of approximately £15000 per annum.

Within the CATS credit point rating operating in the majority of UK universities, a
total of 360 credit points are allocated to a BSc (Hons) course where modules are
taught at levels 2,3,or 4 (or B, C and D). Figure 7.1 illustrates the subject content of a
typical IBMS accredited degree. Each topic area is delivered within a modular
framework composed of two semesters in any one academic year. Each semester
comprises 15 weeks — 12 for teaching, 2 for examinations and 1 for administration
and examining boards. The “sandwich” programme includes an intercalated period of
hospital based training between the second and third year of college studies. The 3
years of university study includes 30 modules each involving approximately 50 hours
of student contact and 70 additional hours of “student learning effort”. One credit
point equates to 10 hours of student effort — and so each module carries 12 credit
points (i.e.360 credit points for the entire course - as outlined above). The honours
classification for this specific course is calculated by using 30% of the best modules at

level 2 and 70% of those at level 3.

331



Figure 7.1  Course Outline — BSc (Hons.) Biomedical Sciences (UK)

Semester 1 Semester 2
CS SETES (_Zon_ceptsskgﬁd Biochemistry (Metabolism), Human
Bi o}:n m.mtnca'gton - 18, d Physiology II, Biochemistry
F % emI;s - lgllll u_rei & ) (Physical Interactions), Cell Biology
lllvliicuog’. lumarllvl KSIO (:_gy ’ and Genetics, Fundamental Concepts
Croblo’ogy, NGRS in Immunology*, Professional
Statistics and Information N
Studies
Technology
Inte%rl?n\{e lPhys1;> logy,. 1V[1c 53 Epidemiology and Data Analysis,
Techni ysm-ogg., nv§§t1gla;1\{e Molecular Biology and Genetics,
Biochettical Interction and Control TG o el O
: . ’ Pathology, I h tol
Clinical Chemistry athology, Immunohaematology

Intercalated Year of Hospital Based Laboratory Training

Includes completion of CPSM Training Log-Book, Research Project and an
Evaluative Journal (the latter is not currently formally assessed and is designed to
provide students with a means of critically reflecting on the work experience
during training placements)

Key: 1" Year [ | 2 Year [ | 3" Year [ | 4" Year [

Notes:-

1.  * indicates a half-module

2. ** only applies to those students not electing to undertake the “sandwich” route
i.e. not seeking State Registration

3. Course outline is that provided by the University of Wales Institute, Cardiff
(UWIC). There are no pre-requisite regulations governing access to modules.

4. Students have access to supplementary workshops in Mathematics and

Chemistry throughout the three- year period of college studies.
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Honours classification grades are provided in Table 7.1: -

Table 7.1 Basis for Honours Classification in a Representative UK College

Mark Band (%) Honours Classification
70-100 I
60-69 II @)
50-59 I (ii)
40-49 I
35-40 Pass

The only element of European studies formally delivered during the study period
constitutes approximately six hours within the half module of Professional Studies
during the first year of the course. Information is provided regarding opportunities for
student exchange within the SOCRATES (ERASMUS) scheme. An examination of
the curriculum confirms that the programme contents conform to IBMS requirements
(the course is validated by the University of Wales, accredited by the IBMS and

approved by the CPSM).

Course fees are set annually by the Chancellor and are currently (academic year 2001-
2002) £1,075 (1,745 EUR) per annum for UK and EU students (2). Accommodation
costs in halls of residence are approximately £55 (89.3 EUR) per week on a self-

catering basis (exclusive of food).
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German

In March 1999 there were 98 colleges (MTA Schulen) providing diplomas for medical
laboratory, radiological, physiological measurement and veterinary medicine
assistants. Of these, 74 institutions were catering specifically for medical technical
laboratory assistants (Medical Technische/r Laboratoriumsassisten/in — MTLA). The
duration and curriculum content (See Figure 7.2) of programmes are prescribed by
the German Ministry of Culture and Education and are common to all specialist
technical schools (Berufsfachschule) providing such courses. A mixture of state and
privately financed schemes represented this provision. The latter are non-profit
making and the cost to students within these colleges varies from 300 DEM (£95 or
154.2 EUR) per term to approximately 610 DEM (£194 or 315 EUR) per month (i.e.
approximately £2,328 or 3,780 EUR per annum). All students are required to meet
the costs of books, protective clothing, registration fees etc. — approximately 1,000

DEM (£318 or 516 EUR) per annum.

Prospective students undergo an entrance examination and have to show evidence of a
good understanding of mathematics, physics, chemistry and biology. Applicants are
not considered unless they have graduated from year (schooljahr) 10 with good passes
in the basic sciences (also referred to as specializedupperschoolripe). Alternatively,
mature candidates with evidence of at least two years of appropriate experiential

learning may be considered. All applicants are interviewed prior to acceptance.
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Figure 7.2  Diploma for Medical Technical Laboratory (Female) Assistants
(Germany)

Careers Advice, Mathematics, Statistics and Data Analysis, Chemistry and
Biochemistry, Physics, Biology and Human Ecology, Public Health and Hygiene,
Anatomy, Physiology and Pathophysiology, Haematology, Microbiology, Clinical

Chemistry and Quality Assurance, Histology and Cytology, Documentation and
Data Processing, First Aid, Practical Classes in Chemistry, Physics, Clinical
Chemistry, Haematology, Microbiology, Histology and Cytology.

Six weeks (230 hours) of Practical Training in Nursing

Mathematics and Statistics, Chemistry and Biochemistry, Psychology, Public
Health and Hygiene, Anatomy, Physiology and Pathophysiology, Haematology,
Clinical Chemistry, Microbiology, Histology and Cytology, Data Processing,
Practical Classes in Haematology, Microbiology, Clinical Chemistry, Histology
and Cytology.

Approximately seven weeks (300 hours) of hospital based laboratory placements

Mathematics and Statistics, Chemistry and Biochemistry, Anatomy, Physiology
and Pathophysiology, Haematology, Microbiology, Theoretical and Practical
Classes in Clinical Chemistry, Histology and Cytology.

Approximately seven weeks (300 hours) of hospital based laboratory placements.

Key: 1%Year [] 2" Year [1 3" Year [

Note:-

1. The qualification holds the legal status of “university diploma”
2. There are no pre-requisite regulations.
3

. Course outline is that provided by the MTA Schule, Max von Pettenkofer-Institut

der Ludwig-Maximilians-Universitdt Miinchen.

Each academic year involves 40 weeks of teaching with approximately 31.5 hours of

student contact per week. MTLAs undergo a total of 3170 hours of academic study

and training of which a minimum of 1,230 hours must be practically based. Six

weeks of practical training in nursing (a minimum of 230 hours) is mandatory for all

students. At the end of the programme, each student must undertake external national
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examinations that have theoretical, practical and oral elements of assessment.
Following two years of professional practice, diplomates are eligible to undertake
further training for the post of fachassistent/in (specialist). Alternatively they may
find employment in hospital pathology departments public health laboratories,
criminal forensic pathology services, the pharmaceutical industry, community medical
practices and materials testing laboratories. Starting salaries for mewly recruited
MTLAs (berufsanfaenger/in) within the Health Service are 2,000 DEM (£636) net per

month.

The education and training programmes are governed under statute dated 2" August
1993 and a system of federal uniformity came into force on 25" April 1994. The title
“medical-technical Laboratoriumsassistent” is protected under legislation dating from
January 1994. Practising MTLAs belong to the “German Federation of Technical
Female Assistants in Medicine” (Deutscher Verband Technischer Assistetenten in der

Medizin eV - DVTA).

Greece

Programmes in Medical Laboratory Technology are offered in only three Technical
Educational Institutes (TEIs) in Greece (at Athens, Thessalonika and Larissa). The
professional rights and responsibilities of practitioners are defined under legislation
passed by Presidential Decree No. 163 (5™ June 1996). Programme units (See Figure
7.3) are delivered over 7 semesters in 3.5 years. The final semester comprises 6
months of hospital based practical training that involves the completion of a formal
report (i.e. a booklet similar to the CPSM training logbook) by each student. College-

based semesters have 15 teaching weeks each having 30 hours of student contact time.
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All students are required to make an oral presentation of a theoretically based
dissertation to a panel of 3 members of academic staff. Joint dissertations are allowed

provided the group size does not exceed 3 students. Topics forming the basis of such

presentations are selected by staff.

Figure 7.3 Course Outline-Diploma in Medical Laboratory Technology (Greece)

Semester 1 Semester 2
Anatomy I, Physiology I, General Anatomy II, Physiology II,
Microbiology, Guinea-pigs, Biometry-Biostatistics,

Mathematics, Medical Physics I,
Inorganic Chemistry, History of
Medicine

Biochemistry, Medical Physics II,
Organic Chemistry, Foreign
Language 1

Histopathology, Haematology-Blood
Donation I, Nutritious Substratum,
Technology of Instruments, Clinical
Chemistry I, Blood Taking, Foreign
Language II

Histopathology III, Haematology-
Blood Donation III, Medical
Microbiology II, Clinical Chemistry
IIL, First Aid, National Health
Systems, Professional Ethics,
Foreign Language-Terminology

Vel T

Histopathology II, Haematology-
Blood Donation II, Medical
Microbiology, Clinical Chemistry II,
Principles of Public Hygiene,
Introduction to Sociology, Foreign
Language HI

Immunology, Virology, Mycology,
Parasitology, Clinical Chemistry
IV, Labour Relations, Computer

Programming, Seminar

Key: 1"Year [ | 2" Year [ | 3" Year [ | 4" Year [

Note:-

Course outline is that provided by the Department of Medical Laboratory Studies,
TEI, Athens.
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Each unit of study can be allocated 3 ECTS credit points (See Chapter 8) with a
maximum of 30 points being allowed for each semester. Minimum entry
requirements include an “acceptable score” in the General National TEI Entrance
Examination in “composition”, biology, chemistry and physics. On successful
completion the student obtains the award of a “Medical Technology Diploma
(General)” and the title of “Technologist of Medical Laboratories” is conferred on the
diplomate. Employment is found in sectors such as pathology laboratories in
hospitals and clinics, blood banking stations, health centres, licensed private practices
and national pharmaceutical industries. Student performance on each unit is
characterised using a grading scheme with marks ranging from 0 to 10. All grades
(See Table 7.2) are calculated to the first decimal place and have the following

features: -

Table 7.2 Grade Scale Descriptors — Representative Greek College

Grade Scale Performance Descriptor
0.0-3.9 Poor
4.0-4.9 “Not Sufficient”
5.0-6.9 Good
7.0-8.4 Very Good
8.5-10.0 Excellent

The final grade is calculated using the following system:-
1. Mid-term Examination Grade x 40% + Final Examination x 60% = Final
Lecture Grade

2.  Final Lecture Grade + Final Laboratory Grade + 2 = Final Course Grade

A minimum final course grade of 5.0 is required before the diploma is awarded.
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Pre-requisite regulations apply to subject areas such as anatomy, physiology and all
four of the traditional medical laboratory sciences. Financial support to students is
offered via several sources including the State Scholarship Foundation (I&pva
Kpatikdv Yrotpogihv —IKY) (3). Means tested interest free loans are also provided
but these are only available to students who have completed 80% of the total course
units within the previous year of study. Discounted accommodation is available to

students at approximately 14,500drs (£190) per month.

Sweden

There are 13 institutions providing Bachelor of Science degrees in Biomedical
Laboratory Science. In 1993 the National Board of Universities and Colleges
(Universitet-hogskole dmbetet — UHA) established a national programme with general
recommendations for curriculum content, aims and objectives (Higher Education Act,
SES 1993:100, Chapter 7, 8 and 9). There is however scope for local interpretation of
these guidelines with individual University Chancellors holding the responsibility for
quality assurance. Courses are provided either within colleges of health care science
(virdhogskolor) or in “universities of health” (hdlsohogskolan). Each Bachelor
degree (referred to as a University Diploma) (kandidatexamen) carries 120 credit
points. One academic year has 2 semesters, each of 20 weeks. One credit point
equates to one week of student effort (20 hours of lectures/tutorials and 20 hours of
self-directed study). The title of the Diploma is “Hogskoleexamen/kandidatexamen i

biomedicinsk laboratorievetenskap” (See Figure 7.4).
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Figure 7.4  Course Outline-University Diploma in Biomedical Laboratory

Science (Sweden)

Semester 1 Semester 2

Physics, Nuclear Physics, Statistics,

Basic Laboratory Methods,
Chemistry, Laboratory
Instrumentation, Biochemistry,

Biomedical Laboratory Science A
Biochemistry, Cell Biology,
Microbiology, Immunology,

Computer Science Molecular Biology, Genetics

o (20)
Biomedical Laboratory Science B
Anatomy, Physiology, Physiological Handling of Experimental Animals,
and Clinical Chemistry, Immunological Methods,
Haematology, General Pathology, Transfusion Medicine, Molecular
Pharmacology Biology, Cell Culture, Cytology,
(20) Morphological Methodology

(20)

Biomedical Laboratory Science C
(Choice of Advanced Courses each

Biomedical Laboratory Science D

comprising S credit points) (TWO(%’)“OHS)

(10)

Project
(10)

Key: 1" Year [ ] 2" Year [ | 3" Year [ ]

(n) = Number of weeks

Notes:-

1.

Each of the seven blocks equates to seven independent courses that have
different entry qualifications and can be followed separately.

The advanced courses included in Biomedical Laboratory Science C are offered
in two categories. The first group includes Bacteriology, Histology/Pathology,
Clinical Cytology 1, Clinical Physiology, Clinical Chemistry and Molecular
Biology. The second group includes Biochemical Methodology, Methods in

Cell Biology, Clinical Cytology 2, Morphological Methodology,
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Neurophysiology, Nuclear Medicine/Ultrasound, Transfusion Medicine and
Virology. Students are required to select one course from each group - each
having a credit value of 10 points.

3. Lectures and tutorials in the 1% and 2™ years are supplemented with studies in
ergonomics, research methods, ethics, pedagogics, quality assurance and
management.

4. Course outline is that provided by the Department of Biomedical Laboratory

Science, Malmo College of Health and Caring Sciences

Prospective applicants must have completed an upper secondary school education
(year 12) and to have a “good knowledge” of English (level B) and Swedish. Pass
grades must also have been achieved in mathematics (level C), physics (level A) and
chemistry (level A) i.e.“comparable to the standard achieved in a three-year upper
secondary school course”. Examinations may be oral, written or practical and some
may constitute group assessment. Grades are provided using a simple “fail”, “pass”
or “honours” classification. Any applications for credit transfer (including
recognition of APL and APEL) are considered by a Board of Education within each
college. There is full reciprocity of module recognition and transfer between colleges
in other Nordic countries (Denmark, Finland, Iceland and Norway) and broad

participation in the ECTS programme.

There is no course fee for students, however eligibility for entry into examinations is
conditional on membership of a student’s union during their period of study. From
January 2002 the union fees are set at 240SEK (£15.60) per semester plus a

registration fee of 80SEK (£5.20) for new students. All students can apply for a study
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loan and can borrow money for a total of 6 years i.e. 12 semesters (There is an age
limit of SOyears). Students enrolled on fulltime courses receive 7,138DEK (£464) per
month of which 2,450 DEK (£159) represents a government subsidy and 4,688DEK
(£305) is a loan. Repayment begins 6 months after the student terminates the
borrowing and can be made up to a period of 25 years (or when the individual reaches

60 years of age).

Universities receive central government funding fixed in advance and predicated on
pre-determined student numbers and course type (defined as “year-study places” i.e.
one year-study place equates to one individual studying fulltime for one 40 week
year) (4). Funding is distributed partly on student numbers but primarily on the basis
of performance indicators (the most important of which relates to the number of
student credits achieved within any particular programme). Foreign students are
exempt from course fee payments but are not entitled to benefits such as study loans

and government subsidies.

The Student View

Methodology

In order to ascertain the perspectives of students with respect to European study,
colleges within the four selected countries were asked to participate in a questionnaire
— based survey. Relevant addresses were obtained from the respective professional
bodies in each country and the institutions allocated sequential numerical identifiers.
In the case of the UK and Germany 10 colleges were chosen using computer

generated random numbers. The Course Directors/Heads of Department were
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contacted by e-mail, provided with brief background information and asked to
participate in the research. All relevant colleges in Greece and Sweden were similarly
contacted. The numbers agreeing to participate are illustrated in Table 7.3 (the data

also applies to Course Director surveys-see later) and are identified in Addendum 7.1.

Table 7.3 College Participation in Undergraduate and Course Director

Questionnaires
Country No. Colleges % Agreeing to Participate
UK 8 80
Germany 10 100
Greece 1 33
Sweden 4 31

The return rate for these colleges was 100% in all cases.

Course tutors were asked to select 10 first year students at the beginning of Semester
1 and 10 final year students at the end of Semester 2. The selection process was based
on the use of computer generated random number lists provided to tutors with full
time students being chosen from class lists as appropriate. Those students of non-EU
nationalities were excluded. Participants were provided with copies of an
introductory letter and a 33-point questionnaire (See Addendum 7.2). The latter was
sub-divided into 4 sections dealing respectively with student background, views on
studying in Europe, knowledge of European current affairs and self-assessed
language competency. Prior to the survey, tutors were provided with the opportunity
to seek consultation on any points requiring clarity. Statistical analysis was
performed using “MinitabRelease” (Version 12) software and carried out on the raw

data (not percentages).
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Results

Section A

In order to facilitate analysis the data from all four countries are considered
collectively. Where appropriate, comparisons are made between those responses
obtained from first and final year students. All figures in brackets refer to percentages.

Table 7.4 shows the number of participants in each country:

Table 7.4 Number of First and Final Year Student Participants
Country Number of Colleges | First Year (n) Final Year (n)
Uk 8 80 80
Germany 10 100 100
Greece 1 10 10
Sweden 4 40 40
Total 230 230

All students quoted Biomedical Sciences as being the main subject being studied
(Question 4) with the exception of two first-year Swedish students who cited Medical
Laboratory Sciences. Table 7.5 shows the mean ages of participants and Table 7.6

their gender distribution:

Table 7.5 Mean Ages of Student Participants
Country First Year Final Year
UK 18 years 10 months 21 years 2 months
Germany 19 years 2 months 22 years 4 months
Greece 18 years 5 months 21 years 7 months
Sweden 18 years 9 months 21 years 3 months
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Table 7.6 Gender Distribution of Student Participants (both cohorts)

Country No. Males No. Females
UK 72 (45) 88 (55)
Germany 0 200 (100)
Greece 6 (30) 14 (70)
Sweden 20 (25) 60 (75)

In an attempt to establish any significant associations between countries and gender,
the data (with Germany excluded) was subjected to chi-square analysis. The results
(p = 0.008) show that the number of males in the UK is slightly higher than expected
and the number of females slightly lower. Sweden however has fewer numbers of
male students than expected but higher numbers of females. The latter finding may
be is explained by the fact that historically, there has been a tradition of female

preponderance within the profession in Sweden.

The results reflecting nationality (Question 7) and country of permanent residence

(Question 8) are shown in Tables 7.7 and 7.8 respectively:

Table 7.7 Nationality of Student Participants (both cohorts)

Country Home Nationals | Other EU Countries
UK 151 (94.49) 9 (5.6)
Germany 181 (90.5) 19 (9.5)
Greece 20 (100) 0
Sweden 80 (100) 0
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Chi-square analysis shows a significant association (p = 0.014) between the host
country and the distribution of student nationality. There are more non-EU students

than expected in Germany and fewer in Sweden.

Table 7.8 Permanent Residence of Student Participants (both cohorts)

Host Country Home County n
UK 151 (94.4)
Greece 3(1.9
UK Italy 3(1.9
Portugal 2(1.2)
Finland 1 (0.6)
Germany 181 (90.5)
Holland 6 (3.0)
Belgium 6 (3.0)
Germany
Austria 3(1.5)
Italy 2 (1.0)
France 2(1.0)
Greece Greece 20 (100)
Sweden Sweden 80 (100)

The data shows that all students in Greece and Sweden and the vast majority of those
in Britain and Germany are home nationals. When asked if they had at any time
studied in another country (Question 9), participants gave the pattern of results shown

in Table 7.9:

346



Table 7.9 Numbers of Students (both cohorts) having previously studied in
Other Countries

Country _ Yes | No
UK 15(9.4) 145 (90.6)
Germany 27 (13.5) 173 (86.5)
Greece 2 (10.0) 18 (90.0)
Sweden 12 (15.0) 68 (85.0)

Chi-square analysis shows there is no significant association between country and
previous study abroad. Those answering “yes” to the above gave the following
responses (See Table 7.10) with respect to their patterns of previous studies abroad

(Question 10 a):

Table 7.10  Pattern of Previous Study Abroad for Both Cohorts of
Participants

Country Host Country
USA

Belgium

UK Netherlands

France

Average Duration (months)
6.0

—_ = NN B

Nigeria
USA
Austria
Italy
France
Netherlands
UK
Finland
Canada

[—
(@)

11.0

Germany

14.0

Greece

3.5

Sweden
Norway

— N B == N W]

Ireland
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The USA appears to be a popular destination, there are suggestions that Swedish
students have a tendency to study in countries with close associations with their home

country.

When asked to identify the purpose of their previous study abroad (Question 10 b),

respondents provided the replies outlined in Table 7.11:

Table 7.11  Purpose of Previous Study Abroad (both cohorts)

Country Identified Purpose n
B Undertaking Coursework 3 (20.0)
Project Work 12 (80.0)
Language Training 18 (66.6)
Germany Undertaking Coursework 7 (25.9)
Project Work 2 (7.5
Greece Language Training 2 (100.0)
Industrial Placement 6 (50.0)
Sweden
“QOther” (Clinical Placements) 6 (50.0)

The comparative popularity of project work amongst UK students may reflect
difficulties associated with academic recognition (by home institutions) of
coursework undertaken in other countries. One suspects that the “industrial
placements” identified by 6 of the Swedish students may, in fact, refer to clinical

placements.

Table 7.12 illustrates the main subject areas studied during the previous study abroad

periods (Question 10 ¢):
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Table 7.12 Main Subject Areas Studied during Previous Periods Abroad

(both cohorts)
Country Subject Area n
Molecular Biology 10 (66.0)
UK Immunology 4 (26.7)
Genetics 1(7.3)
Language Training 20 (74.1)
Germany Molecular Biology 5(18.5)
Biotechnology 2(74)
Greece Language Training 2 (100.0)
Molecular Biology 7 (58.3)
Blood Transfusion 2 (16.7)
Sweden
Biotechnology 2(16.7)
Genetics 1(8.3)

Molecular Biology represents the most popular subject area (identified by an overall
47.6% of students surveyed) whilst foreign language training is seen as important
amongst German and Greek students. (English language is a mandatory subject
within Swedish schools, this may explain the relative lack of interest in language
training amongst the Swedish students being surveyed). When asked if these studies
were a compulsory part of the course at their home institutions (Question 10 d) all
participants replied in the negative. On being asked to identify any student exchange
schemes associated with their previous studies abroad (Question 10 e), students gave
the responses shown in Table 7.13. The sources used to fund such activities
(Question 10 f) are identified in Table 7.14 and the mean levels of funding from
outside the family (Question 10 g) are shown in Table 7.15. Those elements of the
study periods funded partially or totally by sources external to the family (Question

10 h) are provided in Table 7.16.
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Table 7.13  Student Exchange Programmes Associated with Previous Periods
of Study Abroad (both cohorts)

Country Associated Exchange Programme n

T “Other” (none specified) 12 (80.0)
Leonardo da vinci 3 (20.0)
Germany “Other” (none specified) 27 (100.0)
Greece SOCRATES 2 (100.0)

“Other” (none specified) 7 (58.3)

Sweden
SOCRATES 5@41.7)

Of the 56 exchanges listed only 7 (12.5%) were associated with SOCRATES and 3

(5.3%) with Leonardo da Vinci programmes.

Table 7.14  Sources of Funding Used to Support Previous Study Abroad

(both cohorts)
Country Source of Funding n
Parents 8 (53.3)
UK Self 6 (40.0)
“Other” (not specified) 1(6.7)
Germany Parents 20 (74.1)
Self 7 (25.9)
Greece Parents and SOCRATES 2 (100.0)
Parents 6 (50.0)
Sweden Parents and SOCRATES 541.7)
“Other” (not specified) 1(8.3)

Chi-square analysis shows that there is no significant association between country of
study and the source of funding. Of the 56 exchange visits listed, 41 (73.2%) relied
partly or entirely on parental support and 15 (26.7%) were funded solely by the

student.
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Table 7.15 Mean Levels of Non-Family Funding Used to Support Previous
Study Abroad (both cohorts)

Country Mean Level of Funding (%)
UK 9.0
Germany 0.0
Greece 4.5
Sweden 4.0

The mean level of non-family funding (i.e. sources excluding parents and students) is
clearly very low at 4.4%. Table 7.16 indicates that such funding contributes towards

travel and accommodation costs.

Table 7.16 Elements of Study Abroad Funded by Sources External to the

Family (both cohorts)
Country Funded Element n
Travel 1(6.7)
UK
Accommodation 1(6.7)
Germany 0
Travel 2 (100.0)
Greece
Accommodation 2 (100.0)
Travel 541.7)
Sweden
Accommodation 5@41.7)

Section B

Table 7.17 indicates the responses received when students were asked if they would
like to spend time studying in Europe as part of their current course (Question 11 a)
and Table 7.18 shows the responses when students were asked the same question but

referring to future opportunities for study (Question 11 b):
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Table 7.17 Numbers of Students Wishing to Study in Europe as Part of

Current Courses (both cohorts)

Country Yes No Don’t Know
UK 64 (40.0) 52 (34.4) 44 (25.6)
Germany 102 (51.0) 41 (21.0) 57 (28.0)
Greece 12 (60.0) 6 (30.0) 2 (10.0)
Sweden 31 (38.7) 32 (40.0) 17 (21.3)

Chi-square analysis shows a significant association (p = 0.01 1) between countries and
the numbers of students wishing to study in Europe (as part of current courses). The
most noteworthy association is the fact that more German students than would be
expected indicate a wish to study in other European countries, but the opposite is true

for Swedish students.

Table 7.18  Numbers of Students Wishing to Study in Europe Sometime in the

Future (both cohorts)
Country Yes No Don’t Know
UK 58 (36.3) 43 (26.9) 59 (36.8)
Germany 81 (40.5) 56 (28.0) 63 (31.5)
Greece 10 (50.0) 9 (45.0) 1(5.0)
Sweden 31 (38.7) 32 (40.0) 17 (21.3)

Chi-square analysis again shows a significant association (p = 0.023) between country
and the wish to undertake future studies in Europe. The numbers of Swedes indicating
that they do not wish to participate in future studies is higher than expected.

Those respondents indicating that they would like to spend time studying in another

European country (i.e. answering “yes” to either question 11a or 11 b) were asked to
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identify the elements of study they would most like to pursue (Question 12). The

responses are provided in Table 7.19:

Table 7.19 Elements of Study Identified by Students Wishing to Study in
other European Countries (both cohorts)

Country Study Element N
Projects 96 (60.0)
Industrial/Vocational Work 32 (20.0)

UKk Coursework 16 (10.0)
Language Training 16 (10.0)
Projects 85 (42.5)

Germany Coursework 58 (29.00)
Language Training 57 (28.5)
Coursework 12 (60.0)
Projects 4 (20.0)

Greece
Industrial/Vocational Work 2 (10.0)
Language Training 2 (10.0)
Coursework 48 (60.0)
Projects 16 (20.0)

Sweden
Industrial/Vocational Work 8 (10.0)
Language Training 8 (10.0)

Chi-square analysis shows a highly significant association (p = 0.005) between
country and the type of preferred activity. Analysis of the data shows a complex
association e.g. there is a far greater proportion of UK students wishing to undertake
project work whilst the opposite is true for course work and language training. Fewer
German students than would be expected wish to undertake project work and far more
express an interest in language training. There is a higher than expected interest in

course work amongst Swedish students.
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When asked whether they would be prepared to make a financial contribution to
future studies within Europe (Question 13), respondents provided the pattern of

answers given in Table 7.20.

Table 7.20 Numbers of Students Willing to Make a Financial Contribution to
Periods of Study in Europe (both cohorts)

Country Yes No Don’t Know
UK 96 (60.0) 35(21.9) 29 (18.1)
Germany 20 (10.0) 38 (19.0) 142 (71.0)
Greece 2 (10.0) 2 (10.0) 16 (80.0)
Sweden 24 (30.0) 16 (20.0) 40 (50.0)

There is a significant association between country and willingness to pay towards
studying in other European countries. Chi-square analysis (p = < 0.005) indicates that
the numbers of British student willing to make a contribution are higher than expected
and the opposite is true for German respondents. (Analysis also suggests that the
latter group is the least likely to make a contribution.). None of the respondents

elaborated on their answers to Question 13 (See also Question 14).

When students were asked which of the European languages they would like to learn

(Question 15) the replies received were as provided in Table 7.21:

354



Table 7.21 Preferences for FEuropean Languages amongst Student
Respondents (both cohorts)

Country Preferred (First Choice) European Language n
French 112 (70.0)
UK Spanish 34 (21.3)
German 14 (8.7)
English 140 (70.0)
Spanish 31 (15.5)
Germany
Greek 19 (9.5)
Italian 10 (5.0)
Italian 11 (55.0)
German 5(25.0)
Greece
French 2 (10.0)
Spanish 2 (10.0)
English 32 (40.0)
Spanish 24 (30.0)
Sweden
Italian 19 (23.7)
Danish 5(6.3)

There are clear language preferences for each of the groups — UK students favour
French, German and Swedish respondents prefer English whilst Greek students have

an apparent interest in the Italian language.

When then asked to indicate their interest in working in other European countries,

(Question 16). The relevant responses are provided in Table 7.22:
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Table 7.22

Level of Interest in Working in Other European Countries (both

cohorts)
Yes Yes .
Ll (Permanently) | (Temporarily) AL LT ULy
UK 19 (11.9) 48 (30.0) 73 (45.6) 20 (12.5)
Germany 46 (23.0) 68 (34.0) 75 (37.5) 11 (5.5)
Greece 6 (30.0) 11 (55.0) 2(10.0) 1(5.0)
Sweden 23 (28.7) 28 (35.0) 20 (25.0) 9 (11.3)

Chi-square analysis shows a significant relationship (p = 0.001) between countries

and levels of interest in working in Europe.

The numbers of British students

declaring a wish to work permanently in other European countries is far less than

would be expected. The proportion of German students answering “don’t know” is

lower than in other countries. None of the respondents (Question 17) qualified their

answers to the above.

When identifying the advantages and disadvantages of participating in European

exchange schemes (Question 18), students provided a broad range of answers. The

top four features for each country are shown in Tables 7.23 a and 7.23 b:
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Table 7.23  Perceived Advantages and Disadvantages of Participating in
European Exchange Programmes (both cohorts)

(a) Advantages

Country Identified Feature n
Broadening of experience (i.e. professional) 47 (29.4)
e Opportunity to learn new language 38 (23.8)
Able to learn new cultures 28 (17.5)
Would provide independence 14 (8.8)
Broadening of experience (i.e. professional) 63 (31.5)
Able to learn new culture 54 (27.0)
Germany -
Opportunity to learn new language 37 (18.5)
Able to meet new people 14 (7.0)
Opportunity to learn new language 7 (35.0)
Chance to get better qualification 6 (30.0)
Greece - - - -
Broadening of experience (i.e. professional) 5(25.0)
Able to learn new culture 4 (20.0)
Opportunity to learn new language 35(43.7)
Broadening of experience (i.e. professional) 18 22.50)
Sweden
Able to learn new culture 15 (18.8)
Chance to meet new people 8 (10.0)

(b) Disadvantages

Country Identified Feature | n

Anxieties regarding financial costs 114 (71.3)
. Not being able to understand the language 83 (51.9)

Sense of homesickness 27 (16.9)
Unable to terminate visit if problems arise 8 (5.0)
Anxieties regarding financial costs 142 (71.0)
Sense of homesickness 43 (21.5)

Germany
Not being able to understand the language 38 (19.0)
(No other feature identified)
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Country Identified Feature n
Anxieties regarding financial costs 17 (85.0)
Sense of homesickness 12 (60.0)
Greece
Not being able to understand the language 7 (35.0)
Might not like the culture and people 2 (10.0)
Anxieties regarding financial costs 53 (66.3)
Sense of homesickness 48 (60.0)
Sweden
Might not like the culture and people 14 (17.5)
Not being able to understand the language 4 (5.0)

There is a broad consensus amongst all students regarding the perceived advantages
and disadvantages in participating within European exchange schemes. The
opportunity for learning new languages features most predominantly as an advantage
(30.2% of all students) particularly amongst Greek and Swedish students. The
gaining of new professional skills is seen as another opportunity by 27.1% of all
students and the ability to learn a new culture is cited as an advantage by 20.8% of all

students.

The major perceived disadvantage relates to anxieties regarding the financial burden
associated with such exchange programme. Students from all four countries agree on
this fact with 73.4% of all respondents quoting this as a factor. Anxieties relating to
homesickness are cited by 39.6% of all students and worries relating to language

barriers by 27.7% of respondents.

When asked the same question, but this time in relation to employment in other
European countries (Question 19), respondents identified the factors shown in Table

7.24:
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Table 7.24  Perceived Advantages and Disadvantages of Employment in other
European Countries (both cohorts)

(a) Advantages

Country Identified Feature n
Able to learn new skills 92 (57.5)
T Able to learn new culture 24 (15.0)
Opportunity to learn new language 21 (13.1)
Will be able to earn more money 17 (10.6)
Able to learn new skills 130 (65.0)
Opportunity to learn new language 49 (24.5)
Germany
Able to learn new culture 45 (22.5)
Able to earn more money 14 (7.0)
Able to learn new skills 12 (60.0)
Opportunity to learn new language 6 (30.0)
Greece
Chance to meet new people 2(10.0)
Able to earn more money 2 (10.0)
Able to learn new skills 48 (60.0)
Opportunity to learn new language 37 (46.3)
Sweden ===
Chance to meet new people 11 (18.8)
Able to earn more money 7 (8.8)

(b) Disadvantages

Country Identified Feature n
Increased competition 63 (39.4)
T Language barriers 35(21.9)
Homesickness 25 (15.6)
Having to learn new techniques 16 (10.0)
Increased competition 72 (36.0)
Language barriers 35 (17.5)
Germany [
Homesickness 34 (17.0)
Prejudice 8 (4.0)
Increased competition 7 (35.0)
Greece
Language barriers 6 (30.0)
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Country Identified Feature n

Homesickness 6 (30.0)
Greece -

No other feature identified
Homesickness 42 (52.5)
Increased competition 37 (46.3)

Sweden -
Language barriers 6 (7.5)
Prejudice 2 (2.5)

Student perceptions relating to employment in Europe are similar to those regarding
participation in exchange schemes. The predominant advantage perceived by students
from all four countries is the opportunity to learn new professional skills (cited by
60.6% of all respondents). The acquisition of new language competencies is an
advantage identified by 28.4% of those surveyed. Exposure to new cultures and the
ability to earn more money are comparatively low on the list of perceived advantages

(cited by 9.3% and 9.1% of students respectively).

The most commonly perceived disadvantage regarding employment in other
European countries is the exposure to increased competition (quoted by 39.2% of
respondents). Homesickness (28.8% of all answers) — especially amongst the Swedes
and language barriers (22.5% of responses) are also seen as disadvantages. Only a
small minority (1.6%) of students (Germans and Swedes) see prejudice as a potential

disadvantage.

When asked if they were aware of CATS or ECTS schemes operating at their home

institutions (Question 20), respondents gave the following answers:
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Table 7.25 Level of Awareness Regarding CATS and ECTS Schemes at
Home Institutions
First Year Final Year
Country
Yes No |Don’tKnow| Yes No |Don’t Know
UK 19 (23.8) |23 (28.7)| 38 (47.5) |21 (26.3)|19 (23.7)| 40 (50.0)
Germany 0 64 (64.0)| 36 (36.0) 0 71 (71.0)| 29(29.0
Greece | 8(80.0) 0 2(20.0) |9(90.0) 0 1 (10.0)
i Sweden |10.(25.0)|15 (37.5)| 15(37.5) |12 (30.0)|18 (45.0)| 10 (25.0)

In order to assess whether there was an improved level of awareness between the first
and final year cohorts, the data was subjected to analysis using the Mann-Whitney
test. Comparison of response medians shows an increase in the number of “yes”
responses in the final year cohort (median increase of 9.0 in the first year increases to
a median of 10.5 in the final year), but this result is not statistically significant. A
similar comparison was also made of the “no”responses. The median number
increased from 17.5 in the first year cohort to 18.5 in the final year group. Again this

is not statistically significant. It is recognised however that the sample size is

relatively small.

When asked if they had participated in such CAT or ECTS schemes (Question 21),

students gave the following responses:

Table 7.26  Participation Rates in CAT and ECTS Schemes (both cohorts)
Country No (not available) | No (although available) Yes
UK 145 (90.6) 10 (6.3) 5(@3.1
Germany 163 (81.5) 37 (18.5) 0
Greece 3 (15.0) 16 (80.0) 1(5.0)
Sweden 63 (78.8) 15 (18.8) 2 (2.5)
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Chi-square analysis shows a significant association (p = 0.001) between the country
and student participation rates in CAT and ECTS schemes. The numbers of Greek
students not taking part even although the schemes are available to them is far higher
than expected but the opposite is true for respondents from UK colleges. None of the
participants provided reasons for not participating in such schemes when they were

known to be available at the home institution (Question 22).

The following subject areas were identified by students as representing the best career

opportunities within Europe over the next decade (Question 23):

Table 7.27  Subject Areas Identified by Students as Representing the Best
Career Opportunities (both cohorts)

Country Subject Area n
Molecular Biology 85 (53.1)
UK Immunology 47 (29.4)
Biotechnology 14 (8.7)
Molecular Biology 102 (51.0)
Germany Immunology 32 (16.0)
Biotechnology 29 (14.5)
Molecular Biology 12 (60.0)
Greece Immunology 4 (20.0)
Genetics 3 (15.0)
Molecular Biology 43 (53.8)
Sweden Immunology 25 (31.2)
Biotechnology 5(6.3)

Clearly there is a consensus that molecular biology represents the area with the best

future prospects. This is true of students from all four countries (cited by 54.5% of all
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respondents). Immunology is a distinct second contender (identified by 24.2% of all

students).

Only four participants (Question 24) chose to expand on their responses to the former
question. All were final year German students — two suggested that the human
genome project was particularly exciting, one believed that immunoassays were
promising and another thought that PCR /DNA hybridisation techniques were going

to become increasingly valuable.

Question 25 addresses the issue of whether European studies are a formal part of the

curriculum. The relevant responses are shown in Table 7.28:

Table 7.28  Details Relating to European Studies in the Curriculum (both cohorts)

Country Formal Part Informal Part Not Included
UK 43 (26.8) 54 (33.8) 63 (39.4)
Germany 12 (6.0) 123 (61.5) 65 (32.5)
Greece 18 (90.0) 2 (10.0) 0
Sweden 11 (13.7) 53 (66.3) 16 (20.0)

Chi-square analysis shows a very significant association (p = 0.0005) between the
country and inclusion of European studies. (Greek responses were excluded from the
analysis because of the high participation in formal European studies). There are far
more UK responses than expected in both the “formal” and “not included” categories

and the same is true for German responses in the “informal” group.
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Those students stating that European studies were not included in their courses were
given the opportunity of declaring whether such inclusion would be welcomed

(Question 26). The relevant responses were:

Table 7.29  Student Perspectives on the Inclusion of European Studies

(both cohorts)
Country Yes No Don’t Know
UK 28 (44.49) 27 (42.9) 8 (12.7)
Germany 30 (46.2) 23 (35.4) 12 (18.4)
Greece Not Applicable
Sweden 7 (43.8) 6 (37.5) 3(18.7)

Chi-square analysis shows there is no significant association between the country and

response patterns

Section C

This section is designed to assess the level of student awareness regarding European
current affairs. In order to arrive at a more meaningful conclusion regarding
participant performance, the data provided in Tables 7.30-7.34 was pooled and
analysed using the paired t test. The results are presented immediately following

Table 7.34.

Question 27 asks students to identify the 1% January 1993 as signifying the advent of

the Single European Market. The patterns of responses were as follows:
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Table 7.30  Numbers of Students Correctly Identifying the Date of the Advent
of the Single European Market
Numbers of Correct Answers

Country First Year Final Year
UK 9 (11.3) 15 (18.8)
Germany 16 (16.0) 18 (18.0)
Greece 2 (20.0) 3 (30.0)
Sweden 7(17.5) 11 (27.5)

When respondents were asked to identify the Maastricht Treaty as having been signed

on 7" February 1992 (Question 28), the pattern of answers received were as follows:

Table 7.31 Numbers of Students Correctly Identifying the Date of the
Maastricht Treaty
Numbers of Correct Answers

Country First Year Final Year
UK 11 (13.8) 12 (15.0)
Germany 21 (21.0) 21 (21.0)
Greece 3 (40.0) 4 (40.0)
Sweden 12 (30.0) 15 (37.5)

Students were then asked to identify the country holding the current Presidency of the
Council of the European Parliament (Question 29). The numbers of participants

correctly identifying Belgium as the country in question are illustrated in table 7.32:
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Table 7.32 Numbers of Students Correctly Identifying the Country Holding
the Current Presidency of the Council of the European Parliament
Numbers of Correct Answers
Country First Year Final Year
UK 9(11.3) 12 (15.0)
Germany 14 (14.0) 16 (16.0)
Greece 2 (20.0) 3 (30.0)
Sweden 9(22.5) 11 (27.5)

Question 30 asks participants to identify the (then) current President of the European

Commission. The numbers of students correctly naming Romano Prodi are shown in

Table 7.33:
Table 7.33 Numbers of Students Correctly Identifying the Current President
of the European Commission
Numbers of Correct Answers
Country First Year Final Year
UK 7(8.7) 10 (12.5)
Germany 10 (10.0) 9 (9.0)
Greece 2 (20.0) 3 (30.0)
Sweden 7(17.5) 10 (25.0)

Question 31 requires students to identify the abbreviation for the European Currency

Unit (ECU). Responses obtained are illustrated in Table 7.34:
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Table 7.34 Numbers of Students Correctly Identifying the Meaning of the
Abbreviation “ECU”
Numbers of Correct Answers
Country First Year Final Year
UK 5(6.3) 7 (8.7)

Germany 8(8.0) 11 (11.0)

Greece 2 (20.0) 4 (40.0)

Sweden 4 (10.0) 5(12.5)

The results of analysis using the paired t test shows a significant improvement =
0.024) in awareness levels between the first and final year cohorts (the mean value of

8.0 for first year students increases to a value of 10.0 for the final year cohorts):

Country Mean First Year Mean Final Year
UK 8.2 11.2
Germany 13.8 15.0
Greece 2.2 34
Sweden 7.8 10.4
Section D

Question 32 attempts to assess the level of competency in modern European
languages amongst student participants. Self assessed responses relating to student
proficiency in speaking, reading and writing European languages were given

numerical scores as follows:

“Good” = 3; “Average” = 2; “Poor” = 1; “Not at all” =
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The score for each respondent in each category was then totalled and divided by the
number of participants within each country. The score for each of the three categories
was then totalled to provide a mean proficiency score. The results of this exercise are

illustrated in Table 7.35:

Table 7.35 Mean Student Proficiency Scores (Self-Assessed) in European

Languages
Mean Proficiency Score
Country First Year Final Year
UK 12 15
Germany 42 45
Greece 24 30
Sweden 30 42

The mean proficiency score of 27 for the first year increases to 33 for the final year
group. Use of the paired t test shows that this is increase is not statistically different.
The largest improvement is seen amongst Swedish students with little perceived
change in performance amongst German and UK students. The average number of
languages with at least a “poor” level of competency was one for UK students, four
for German respondents, three for Greek participants and three for Swedish students.

None of the respondents took the opportunity of adding additional comments to their

responses (Question 33).

Survey of Course Directors

A 29-point questionnaire (See Addendum 7.3) was sent to all Course Directors/Tutors

in administrative charge of the courses included in the undergraduate survey. The
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return rates were 8 for the UK, 10 for Germany, 1 for Greece and 4 for Sweden

(representing a 100% return rate for those institutions targeted). In some cases returns

were received from the Head of Department or School (2 in Germany) rather than the

Course Directors. An explanatory letter (see Addendum 7.3) accompanied the

questionnaires. Two subsequent requests for clarification were received — both from

German colleagues and both relating to the meaning of the acronym ECTS (see

Question 27). Questions 1-6 are for recording purposes only.

Responses relating to the minimum qualifications required for entry (Question 7) are

shown in Table 7.36:

Table 7.36

Minimum Entry Qualifications to First-Level Courses Cited by
Course Directors

Country

Minimum Qualification Cited n

UK

2 “E” grades at A-level 1

2 “D” grades at A-level or Grades “B,”B” and “C” at either “A”or 1
Higher Scottish Levels

14 points at “A” level to include Chemistry and Biology (with 1
minimum passes at Grade “E”)

Grades “C”, “C” and “D” At “A”- level including Chemistry and |
Biology (but not General Studies)

12 points at “A”-level

16 points at “A”-level (preferably all sciences subjects)

Germany

Secondary School Qualifications (nil else stipulated)

Successful completion of Year 10 education

University Entrance Examination (no details provided)

Greece

Passes in at least 13 subjects at second year of Senior High School

Sweden

N = NN DN

Completion of at least 3 years High School (Gymnasium) in
Sciences including passes in Physics and Chemistry at level “A”
and Mathematics at level “C”.

Identical to above but with passes in Physics, Chemistry and 2
Biology at level “B” and Mathematics at level “D”
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There is a wide band of entry requirement s amongst UK colleges (ranging between 4
and 16 A-level points). Within the other countries, requirements are broadly
commensurate with successful completion of High School education. The list is not
representative of national entry criteria since qualifications such as BTEC (Edexel)

Higher National awards and prior experiential learning are not included in the returns.

The average student intakes into the first year of the courses over the last 3 years

(Question 8) are illustrated in Table 6: 37:

Table 7.37  Average Intake of Students 1998-2000

Country Average Intake
UK 40-50
Germany 30-40
Greece >60
Sweden 20-30

The relatively high intake numbers in the Greek institution probably reflects the fact
that it is the largest School of Medical Laboratory Technology (and only one of three)

in the country.

The organisational pattern of courses (i.e. linear/modular) was assessed in Question 9.

The results were as follows:
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Table 7.38 Linear/Modular Pattern of Courses

Country Pattern n

Modular 3 (75.0)
UK
Modular/Sandwich 4 (25.0)
Linear 9 (90.0)
Germany

Linear/Sandwich 1(10.0)
Greece Linear 1 (100.0)
Sweden Modular 4 (100.0)

There is a clear polarity in the fact that UK and Swedish courses are modular whereas
the German and Greek programmes are linear. Of the eight UK colleges — two
offered “2+2” (and 2+3) programmes (Question 10) and the others (although not
offering BTEC courses directly) accepted students with appropriate Higher National
qualifications directly into the second year of their degree programmes. All courses
in British and Swedish colleges had an element of compulsory project work
(Questions 11 and 12) while only one German institution claimed to have such an
activity (this is optional). The Greek institution has a theoretically based dissertation
(see earlier). In relation to assessment, the overall weighting (Question 13) of the

project work was as follows:

Table 7.39  Percentage Weighting of Project Work

Country Weighting Factor No. Colleges
25% of final mark 2
20% of final year mark

UK 20% of overall assessment

17% of overall assessment

15% of overall assessment

12% of overall assessment

Sweden 8.5 % of overall assessment

— N | e | = DN DN

8.0 % of overall assessment
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(No details were provided by German or Greek sources). The range extends from

8.0% of overall assessment (Sweden) to 25% of the final mark (UK).

The following information was provided with respect to the stipulated length of the

project (Question 14):

Table 7.40  Stipulated Length of Project Work

Country No. Hours/Weeks No. Words No. Colleges
300 hours 3,000 4
6 weeks 7,000 1
UK 9 weeks no data provided 1
250 hours 7,000 1
300 hours 7,500-10,000 1
Greece 10 weeks 20,000 1
Sweden 400 hours 4,500 (approx.) 4

(No data supplied from German sources)

There is a range in relation to the stipulated project length of between 250 hours (UK)
and 400 hours (Greece), although the latter is theoretically based. With respect to

word numbers the stipulated lengths range between 3,000 (UK) and 20,000 (Greece).

Project supervision (Question 15) is the joint responsibility of both college tutors and
external supervisors in 5 of the UK colleges and all 4 Swedish institutions. In the
remaining 3 UK and Greek institution, the college tutor has sole responsibility (No

information was supplied from German sources).
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Choice of research topic area (Question16) is made jointly between college tutors and
laboratory based supervisors in 6 of the UK colleges and by only the college tutor in
the other 2 institutions. In Greece, a committee of 3 Faculty staff (see earlier)
stipulates the topic area. Within 3 of the Swedish colleges, joint decisions are made
between the college tutor and laboratory supervisor and by only the college tutor in

the remaining institution. (No information supplied from German sources).

All UK, Greek and Swedish courses are subject to validation and review (Questions
17) as are 50% of German programmes. The period of review (Question 18) is 5
years for all UK colleges while there is no fixed period for German institutions. In
the Greek college and 2 of the Swedish institutions the stipulated period is 3 years.
The remaining 2 colleges in Sweden quote a period of 6 years. With respect to
revalidation (Question 19) all but one UK college have a 5 year cycle (the remaining
Course Director thinks it to be 3 years!). There is no fixed period for German
institutions while in the Greek college revalidation is required in 3 years. In 2 of the
Swedish colleges the period is 3 years and in the remaining 2 institutions the period is

6 years.

All colleges surveyed have an Equal Opportunities policy (Question 20) with the
exception of 2 German and the one Greek institution. Only 3 UK colleges
volunteered information regarding course fees (Question 21). The first quoted a fee
of £3,000 per annum, the second a fee of £625 per annum for EU students (and
£7,500 per annum for overseas students). The third referred to an “unit of resource”
of £4,438 per annum (from the Higher Education Funding Council) with students

having to pay £1,000 per annum for all courses. None of the courses in the German
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or Swedish colleges were fee bearing and no information was supplied by the Greek

institution.

Only 3 of the 8 the British colleges had courses containing elements of European
studies (Question 22). In all cases these included information on opportunities to
study in Europe and the provision of European languages. One institution also
supplied information relating to student exchange schemes. Of the 10 German
courses only 2 had European language provision and none had any other element of
European studies. The Greek course included all elements listed in Question 22. All
4 Swedish courses provided information on student exchange schemes and 2 colleges
supplied advice regarding ECTS. The pattern of responses relating to European

language provision (Question 23) was as follows:

Table 7.41 European Language Provision

Country No. Colleges Language Listed
Providing Tuition
2 German, French
UK 1 German, French, Italian,
2 Spanish
Germany 2 English
Greece 1 German, French, Italian, English

All UK and Swedish colleges surveyed have a quality assurance mechanism
(Question 24) whilst the same is true for only 50% of the German institutions. No
such mechanism exists within the Greek college. When asked to identify the levels at
which quality assurance measures were implemented (Question 25) the responses

were as follows:
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Table 7.42  Numbers of Colleges Operating Quality Assurance Mechanisms at
Different Levels

Levels

Country | Course | Departmental | School | Faculty | Institutional | All

UK 2 2 1 4 2 1
Germany 3 1 1
Sweden 4 1 1

Analysis of the assessment strategies used (Question 26) shows that all UK colleges
use a mixture of assignments and examinations (open or closed) with 3 institutions
also using case studies and poster presentations. In all but one of the German colleges
there is a similar trend of using a mix of assignments and examinations (open or
closed). Closed examinations are the only assessment method used in one college. In
the Greek institution, closed examinations and project presentations are the only two
cited methods. All Swedish colleges use a combination of assignments, open and

closed examinations, together with poster and project presentations.

All UK colleges surveyed operate CAT schemes and in all but 2 cases (operating
ECTS schemes) these arrangements are restricted to other UK colleges (Question 28).
Only one German college operates a CAT scheme but this is restricted to other
German institutions. The Greek college fully participates in ECTS as do 3 of the 4
Swedish institutions. No further information was provided with respect to partner

colleges (Question 29).
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Discussion

It may be argued that the provision of undergraduate courses in Biomedical Sciences
within the UK (and their counterparts in the other selected countries in Europe)
exhibit an element of academic/scientific maturation — a reflection of the interface
between medical research and its professional/vocational application. In other words
a technologic/scientific academic paradigm shift has occurred reflected by a degree of
re-orientation on the part of universities and colleges. The professional bodies and
statutory authorities require a certain element of academic (and technical) competency
in relation to their practising members, the colleges in response, undergo a process of
subject adaptation or “professional acclimatisation”. The boundaries of academic

freedom have been stretched but arguably not breached.

This trend has been accompanied by an element of a nationally based curricular
idiosyncrasy, represented by the formal inclusion of subject areas such as sociology,
European languages, health care systems and the history of medicine, into the Greek
curriculum. Likewise - the adoption of pedagogics, quality assurance, ergonomics and
management as topics within the Swedish programmes - and the requirement to
undertake practical nursing training in Germany. This trend towards nation-specific
curricular content is counter-balanced to some degree by a collective recognition of

the fundamental importance of the vocationally based sciences.

There appears to be an antipathy amongst students towards the mainstream European
student exchange programmes such as SOCRATES and Leonardo da Vinci
(participation levels of 12.5% and 5.3% respectively). This may be the result of a

financial hiatus resulting from central under-funding that has to be substituted by
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parental support and a commitment on the part of participating students. Such a
situation represents a form of pecuniary discrimination that militates against the
concept of the free movement (i.e. the mobility) of young people - the group
representing the most significant future investment with respect to European

citizenship.

With respect to exchange programmes there is evidence of a certain national
penchance in relation to student selection of academic activity. UK participants
appear to favour project work whist German students are inclined towards language
studies. The former pattern may be the result of a disinclination on the part of UK
colleges to recognise and accredit periods of study (i.e. coursework) undertaken in
other European colleges. Additional complicating factors are the question as to
whether professional and statutory bodies would recognise such periods of study, and
a reluctance on the part of some students (particularly in Germany) to make a
financial contribution towards these activities. German students have a more
unequivocal attitude towards employment in other European countries whilst their
British (and to a lesser extent their Swedish) counterparts show some dis-interest in
this respect. This international attitudinal polarisation does little to champion the

ethos of a dispersed European workforce.

There is a firm consensus amongst students from all countries surveyed with respect
to the advantages and disadvantages associated with study in other European
countries. Primary advantages are seen as the opportunity to gain new professional
skills and to learn new languages (the latter being predominant amongst Greek and

Swedish students). The main disadvantages are seen as a lack of finance (cited by
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73.4% of those surveyed) and anxieties relating to homesickness. With respect to
employment in other European countries, there is a general perception that the main
advantages are identical to those associated with periods of study in Europe.
Exposure to increased competition is seen as an important disadvantage (cited by

39.2% of respondents).

There is an ambivalent attitude amongst students towards credit accumulation and
transfer, and there is no evidence of increasing awareness of such schemes during the
transition period between first and final years of study. Greek respondents show little
interest in ECTS, despite the fact that there is strong institutional support. There is
evidence amongst tutors in some countries (e.g. the UK and Germany) of a
knowledge gap and a low participation rate with respect to ECTS. The majority of
CAT schemes in these countries appear to be country-specific and restricted within
national boundaries. Tutor advocacy is an important corner stone of European

initiatives and their success is highly dependent on well-informed staff.

There is a good consensus amongst students that Molecular Biology represents the
most promising area for future opportunities and there is broad agreement that
Immunology, Genetics and Biotechnology also have potential promise. The data
suggests that the level of student awareness towards “matters European” increases
during their college studies. Since there is only a limited level of European studies
(largely related to language provision) in the curriculum, such an improvement

probably reflects the influence of extraneous factors.
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Some differences exist with respect to assessment strategies within the colleges
surveyed — but with the exception of a small minority of German colleges and the
Greek institution, these are relatively minor. The most common assessment strategies
are based on the use of a mixture of open and closed book examinations, assignments,
poster and project presentations. There are also some differences in relation to the
length limits and assessment weightings applied to project work. The majority of
colleges surveyed (with the exception of the Greek institution and a minority of
German colleges) have Quality Assurance mechanisms. These appear to be
operational at stages ranging from course to institutional levels. Finally there is
evidence off a differential with respect to course fees within the UK. European
course counterparts in Sweden, Greece and the majority in Germany are not fee
bearing. Students from other EU countries can have access to such courses, provided
certain entry criteria are met. Such conditions will form part of the discussions

relating to future strategies in Chapter 9.

Conclusions

The use of questionnaires has sought to assess the degree of European homogeneity
between students (i.e. the future practitioners), their tutors and courses. There is some
evidence of commonality in relation to the scientific aspects of curriculum content
(although not necessarily that subjects are taught at comparable levels). There also
appears to be some subject selection that is country specific. Interest in European
exchange schemes is relatively low — primarily a reflection of the financial costs of

participating in such programmes.
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There is a degree of polarisation with respect to student preference for study areas and
their attitude towards working in other European countries. Exposure to increased
competition is a commonly cited disadvantage associated with study abroad. There is
broad agreement in relation to the obstacles to student mobility and some ambivalence
towards credit accumulation and transfer. In some cases, the latter schemes are

subject to limitations within national boundaries (e.g. in Germany).

Tutors in some countries are not well informed regarding European initiatives and
opportunities. There is general consensus that Molecular Biology represents the most
promising subject area within the next decade. Quality Assurance systems exist in
most colleges (except in Greece and some German institutions). Course entry-fee
levels differ significantly, with UK based students suffering a disadvantage.
Assessment strategies are similar in many respects but a minority of colleges show

some restriction in their approach.

In conclusion, it may be suggested that a “critical mass™ does exist with respect to
academic cohesion but that this is relatively small. Without sufficient will on the part
of politicians, civil servants, practitioners, academics and perhaps most importantly

the students, greater homogeneity within Europe will not occur.

The following chapter moves on to the final Section of this work and addresses the

first of those factors that may eventually contribute to European cohesion within the

profession.
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Notes

In order to apply for Associate Membership, candidates must hold an honours science degree
or an equivalent qualification. A minimum of 12 calendar months of acceptable professional
experience is also required. In some instances, non-accredited honours science degrees may
be considered. These are judged on an individual basis and may be partially or fully
acceptable. Those candidates with partially acceptable honours degrees are required to
undertake an additional period of postgraduate study. Such a “top-up” requirement must be a
named qualification i.e. either a postgraduate certificate or postgraduate diploma.  The
minimum number of associated credit points at level D (undergraduate), level M1 (conversion
modules) or M2 (postgraduate advanced modules) is 60. The exact requirement in each case
is determined by the content of the individual applicant’s honours degree. Some 50% of the
core subject material for “top-up” qualifications must be grouped under the general heading of
“biology of disease”.

British students studying within the UK may be eligible for a range of financial support
administered via Local Education Authorities and other agencies. The primary source is a
contribution towards that element of the course fee (£1,075) for which the student is directly
responsible. A process of means testing determines the exact level of support. If parental
income exceeds £20,000 per annum students are not eligible for such awards. There is also a
range of other sources of income including the Student Loans Company (25% of such loans
are also means tested and are available up to the age of 54 years). These awards may be used
to meet living and accommodation costs and are repayable on a sliding scale once the
recipient earns £10,000 or more per annum. Other income sources administered directly via
colleges include *“ Access” and “ Hardship” Funds. There is a complex regulatory framework
governing eligibility for awards particularly in relation to issues such as residency and
“migrant worker” status. Basically students from other EU countries may get support for
tuition fees on a similar basis to EK students but they are not eligible for student loans,
hardship funds or access bursary funds.

Most of the scholarships are provided for postgraduate/doctoral studies or research, further
education in the Greek language, literature, history and art. Awards are normally restricted to
those students attaining the best overall grades in the end-of-year examinations.

Central government funding is also formulated by study area. Education programmes within

Performing Arts receive the most funding followed (in descending order) by Medicine,
Dentistry, Science, Health Sciences and Humanities.
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CHAPTER 8

Scientific and Educational Cohesion

Introduction

This chapter examines some of the issues, e.g. the influence of science and
technology, that have influenced the “Europeanisation” of education and training of
Biomedical Scientists over the last few decades. Other factors that have been
influential (to a greater or lesser extent) in this respect have been largely political and
economic in nature. There are also academic constraints that have shaped the
vocational development of the profession and these were examined in Chapter 7. In
addition to a brief résumé of the scientific aspects, the features discussed below
include the attempts by the European Commission to create conditions conducive to
the harmonisation of professional qualifications. These are set against a background
for the requirement to improve European performance and effectiveness in the face of
globalisation, and the increased challenges of international competition. There are
parts of this chapter that will deal with the political background shaping the
establishment of exchange schemes such as SOCRATES (ERASMUS), followed by a
consideration of the main activities of these programmes in relation to medical
laboratory sciences. In addition, there are components relating to the European Credit
Transfer System (ECTS) and the barriers to student and staff mobility within
European exchange schemes. Many of the EU policies on education and training have
been instigated by the need to accommodate European enlargement and these factors

are addressed under the section dealing with the TEMPUS programme.
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Scientific and Technological Homogeneity

The emergence of any harmonisation within Europe has resulted largely because the
profession itself is scientifically based. Those factors that shaped the development of
medicine and technology were largely born as a result of human need, chance discoveries,
the application of scientific principles and a variety of other external factors (see Figure
1.1). The evolutionary pathway leading towards a shared science has a number of clearly
identified signposts. Perhaps the most important of the early watersheds were the
contributions of the anatomists and the invention of microscopy. The advent of the
Industrial Revolution and the development of the German aniline dye industry were,
arguably, the next key stepping-stones. Such developments were occurring against a
background of ever improving communication — a critical requirement for the emergence

of an international community of scientists.

The discovery of blood groups and antibiotics then proved to be the foundations on which
blood transfusion science and medical microbiology could be developed. The introduction
of improved instrumentation and the advent of the microchip were later to provide
opportunities in haematology and clinical chemistry. The technical and scientific
foundations of diagnostic laboratory medicine were being laid. When the appropriate
political, economic and social climates were in place, then national health systems were

introduced. Now the profession was set to expand.
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The Political Background in Relation to European Academic Exchange Programmes

Foremost amongst the founding principles of the Treaty of Rome were the “four
freedoms”, i.e. the precept that greater political, economic and social harmonisation
could be achieved within the European Economic Community (EEC) by fostering the
free movement of goods, persons, capital and services. Recognising also that human
capital would have to be a shared resource, the EEC has emphasised the central role
of education and training programmes within its initiatives. This approach has
developed against a background of multiple challenges to the Community —
exemplified by changing patterns of work organisation, a proportional decline in the
younger population and a high level of unemployment (paradoxically linked to skills

shortages) (1).

A significant impetus towards further European integration was provided by the
signing of the Treaty on European Union (EU) in Maastricht on 7™ February 1992.
The Treaty was aimed at promoting sustainable economic and social progress through
the creation of an area without internal frontiers and the establishment of economic
and monetary union. Additional objectives were the assertion of a European identity
on the international scene, the implementation of a common defence policy and the
introduction of European citizenship (2). Central to the intended changes were
proposals for co-operative developments in culture, research and development,
(European Union, 1992) while Article 126 specifically refers to education and Article
127 to training (see Addendum 8.1). In an attempt to foster European integration and
mobility the EU has instigated several initiatives within both the educational and
vocational sectors. Amongst other enterprises, primary developments have included

the establishment of student and teacher exchange schemes; measures to facilitate the
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mutual recognition of academic and professional qualifications; the enlargement of
vocational training initiatives; the promulgation of research and development (the so-
called Framework programmes); the fostering of modern European languages and the

encouragement of joint curriculum development (3).

European Exchange Schemes

(a) European Action Scheme for the Mobility of University Students
(ERASMUS) (Now SOCRATES)

Launched in 1987 by the EU Human Resources Task Force, ERASMUS (now
SOCRATES) is the most extensive of the European exchange programmes within
Higher Education. In the first twelve years of its operation, approximately half a
million students, 10,000 teachers and 1,500 universities had participated in the
scheme. The activities are managed by Directorate General (DG) XXII (Education,
Training and Youth) (4) and although originally restricted to the 12 EEC members at
the time of its foundation, the scheme was expanded in 1992 to include the countries
of the European Free Trade Association (EFTA) (5). In their current forms the
programmes embrace 29 countries. The key objectives are (i) to promote inter-
institutional co-operation, (ii) to achieve a significant increase in student and staff
mobility between European higher education institutions and (iii) to contribute to the
concept of a people’s Europe. By creating a significant number of HE graduates with
direct experience of intra-European co-operation, the Commission hoped to make a

contribution to the economic and social development of the EU.

The backbone of the original ERASMUS programme was represented by many

relatively small networks of departments, faculties and institutions known as Inter-
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University Collaborative Programmes (ICPs). In order to introduce a more strategic
management approach and to encourage colleges to ember European policy into their
general management philosophies, the EU instigated a system of Institutional
Contracts (ICs) in July 1996. The previous year had seen the transition of the
ERASMUS programme into the first quinquennial phase of SOCRATES - the latter

having been allocated a total budget of 2010.7 million ecu.

The various sectors included within the main SOCRATES initiative are categorised
into 20 Subject Area Codes (SACs). Medical Sciences are represented under SAC 12
(see Addendum 8.3 for full SAC12 sub-category allocations). During the process of
funding applications, medical laboratory sciences/biomedical sciences/medical
laboratory technology can be categorised into any of sub-categories 12.0, 12.8 or
12.9, without identification of the specific area. This makes a difficult task of

retrieving research data from the EU databases.

The issue is further complicated (with respect to prospective exchange programme
participants and researchers) by the fact that initiatives carried out within SOCRATES
are further sub-divided into various activities (see Addendum 8.4). Background

details for each activity are provided in Addendum 8.5.

Tables 8.1-8.5 show an analysis of selected data relating to SAC 12. Published by
DGXXII and the UK SOCRATES ERASMUS Council, the information relates to the
1999-2000 academic year. (In relation to the total number of institutions eligible to
participate within SOCRATES the UK has 12.7%, Germany has 8.4%, Greece

represents 1.1% while Sweden has 1.3%.
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With respect to activities within all SACs, the UK participates in 13.5% of the
programmes, Germany is involved in 12.2%, Greece in 3.1% and Sweden in 5.1%).
Compared with the activity patterns for all SACs, Greece has a relatively increased
participation rate within SAC 12 while the opposite is true for Germany and Sweden
(See Table 8.1). If a similar comparison is made with respect to IPs within SAC 12,
Germany has a slightly lower level of activity than would be expected (See Table

8.2).

Table 8.1 ANl IC Approved Curricular Activities for SOCRATES within
SAC 12 (Medical Sciences) for the UK, Germany, Greece and
Sweden, 1999-2000 (Includes CDI, CDA, EM and ILC)

Country/Area Number of Activities % of Total
Europe 140 100
UK 17 12.1
Germany 6 4.3
Greece 9 6.4
Sweden 2 1.4
Source: Adapted from IC Compendium, 1999.

Table 8.2 IC Approved IPs within SOCRATES for 1999-2000 for the UK,
Germany, Greece and Sweden (SAC 12 — Medical Sciences)

Country/Area Number of IPs % of Total
Europe 268 100
UK 33 11.5
Germany 23 8.0
Greece 12 4.2
Sweden 16 5.6
Source: Adapted from IC Compendium, 1999.
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Table 8.3 OSM Activity 1998-99 - UK Student Numbers by Host Country

Host All Subject Areas SAC 12
Country/Area No. % of Total No. % of Total
Europe 9995 100 272 2

(in Subject Area)
Germany 1613 16.1 18 6.6
Greece 110 1.1 13 4.8
Sweden 307 3.1 51 18.7
Source: Calculated from UK SOCRATES ERASMUS Council, 2001.

Within SAC 12 there is a relatively high number (18.7%) of British students studying
in Sweden compared to Germany and Greece. This figure is also disproportionally

high when compared to the figure for all subject areas (3.1%).

Table 8.4 Activity Pattern for SAC 12 (Medical Sciences) within
SOCRATES, 1999-2000

Activity | Total Number Details
CDA 5 None in subject sub-categories 12.0, 12.8 or 12.9
CDI 6 One included in subject sub-category 12.7. Title

5

“Harmonisation of Clinical Cytology Techniques”.
Belgian co-ordinator with Polish and French
partners.

EM 8 One included in subject sub-category 12.8.
“European Module in Biomedical Sciences” UK
co-ordinator (North East Surrey) with German,
Norwegian and Swedish partners.

ILC 2 None in subject sub-categories 12.0, 12.8 or 12.9,
ETF
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During the 1999-2000 academic year, activities within SAC 12 were therefore scarce
with a total of only 21 initiatives being funded. In the EM category, three of the
selected countries were involved with the familiar pattern of an UK institution acting

as co-ordinator.

Table 8.5 Number of TS Activities within SOCRATES 1999-2000: SAC 12

Sub-Categories
Country Total SAC 12 12.0 128 12.9
UK 110 9 8 21
Germany 52 5 2
Greece 25 2 1 2
Sweden 46 2 4 7

Applying the chi-square test to the data in Table 8.5 provides the results outlined in
Addendum 8.6(c). With respect to TS activities, no significant association is found

between country and SAC sub-categories (p = 0.704).

Figure 8.1 illustrates the total UK student numbers participating in ERASMUS

between 1987 and 1999 (UK SOCRATES ERASMUS Council, 2001).
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Figure 8.1 UK ERASMUS Student Numbers 1987/1988 - 1998/1999
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Source: Calculated from UK SOCRATES ERASMUS Council (2001).

This twelve-year period has witnessed a steady expansion of UK student mobility
within ERASMUS but there is evidence that since reaching a peak in 1994-95
participation rates have since slightly declined. The database source used for Figure
8.1 does not provide dis-aggregated information in relation to the individual countries
visited. Figure 8.2 illustrates the level of participation within SAC 12 for the same
period. A similar pattern of increase is seen in SAC 12 although this expansion does
not appear to have peaked. Within the UK the average 1994-95 “delivery rate” (i.e.
the percentage of successful applications for mobility) within this subject category
was 37.82% (205 grants awarded from a total of 542 applications) (ERASMUS and

LINGUA Action I1,1996).
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Figure 8.2 UK ERASMUS Student Numbers (Thousands) - SAC 12 (Medical
Sciences) 1987/1988 - 1998/1999
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In terms of student mobility numbers SA12 represents a relatively small proportion.
In 1998-99 for example there were 260 mobile students in SAC12 compared with a

total of 9,950 within all subject categories (i.e. 2.6%) (See Figures 8.1 and 8.2).

For UK students, the average study period (3.6 months) for Medical Sciences within
all participating countries ranks as the second shortest for all SACs (the shortest being
3.3 months in Teacher Training). As previously stated (Addendum 8.5), the minimum
period for student mobility programmes is 3 months. Within Germany the average
study period for UK students in SAC 12 was 3.7 months, in Greece it was 4.0 months

and in Sweden 3.3 months (See Figure 8.3).
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Figure 8.3 UK Average Student Period of Study (Months) by Host Country
(SAC 12-Medical Sciences — 1999-2000)
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(b) European Community Course Credit Transfer System (ECTS)

Launched in 1989 in an attempt to further enhance student mobility, ECTS originally
underwent a six-year pilot phase as part of the ERASMUS programme (1988-1995).
This initial phase involved 145 HE institutions in all EU Member States and countries
within the European Economic Area (EEA) (6) and operated within five subject areas:
Business Administration, Chemistry, History, Mechanical Engineering and Medicine
(the so-called “inner circle” institutions). The primary objectives of the programme
are to facilitate and improve academic recognition within the EU by creating a system
of credit transfers linked to periods of study within different Member Countries
(Academic Recognition, 1992). Secondary aims were to increase transparency
between the various systems of education without the need to harmonise them, thus
preserving the diversity of educational systems of each Member State. Academic

recognition implies that successful completion of a period of study within an
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institution in one particular Member State would be fully recognised by institutions
within another. ECTS credits are a numerical value (between 1 and 60) allocated to
course units and reflect the student workload required to complete them in relation to
the total quantity of work necessary to complete one full year of academic study.
ECTS credits are therefore a relative, rather than an absolute measure of student
workload, since they only specify how much of a year’s workload a course unit
represents at the department or institution allocating the credits. Normally 60 ECTS
credits represent the workload of an academic year, 30 credits for a semester and 20
credits for a term (7). The use of ECTS is voluntary and predicated on mutual trust

and confidence in the academic performance of selected partner institutions.

Within the selected countries (1992-93), the majority of ECTS students participating
within SAC 12 were outgoing German students (See Figure 8.4), with Swedish

students showing a reluctance to participate.

By the 1998/99 academic year, 46% of UK ERASMUS students within SAC 12
participated within ECTS (¢f 44% for all SACs) (UK-SEC-Statistical Abstract,
2000). Of these, the number of students using Germany, Greece and Sweden as the

host countries were 5, 4 and 18 respectively (Abstract of Statistical Data, 1999).
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Figure 8.4  ECTS Student Numbers in SAC 12 (1992-93) in the UK, Germany,
Greece and Sweden
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(¢) Trans-European Mobility Programme for University Students (TEMPUS)

Recognising the significance of the political, economic and social transitions taking
place in Central and Eastern Europe, the EC established this programme in order to
support the drive to modernise the university systems of those countries undergoing

the transition from Communism towards a free market economy.

The programme was adopted by the Council of Ministers of the EC on 7% May 1990.
Since its inception 1,500 curricula and more than 15,000 courses have been created,
together with the foundation or re-construction of approximately 500 institutions. In
addition the programme has witnessed the participation of more than 90,000 staff and
students from 7,000 HE institutions (primarily involved in East-West and West-East

exchanges) (See Table 8.6).
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Early in its development the TEMPUS initiative was categorised into two major sub-
divisions. The first of these is known as the “Poland and Hungary: Action for the
Restructuring of the Economy” (PHARE) programme which underwent a significant
expansion within two years of its inception (8). The second initiative - called the
“Technical Assistance to the Commonwealth of Independent States” (TACIS) is
aimed at promoting the quality of, and supporting the development of, HE in the

newly Independent States of the former Soviet Union (9).

Table 8.6 TEMPUS Activities (Statistics for 1990-1995)

Statistic (119’;1()1_‘11;1;’ 5 | @ 9;?_ 539195 5) Total
Budget (million Ecu) 519.1 48.1 567.2
Number of projects funded 10985 296 11,282
Equipment purchased (million Ecu) 168 7.6 175.6

Mobility flows between EU and

partner countries 88,162 5,652 93,814
Staff 60,868 5,401 66,269
Students 27,294 251 27,545

Source: Tempus at Work (1999).

Within the context of HE, TEMPUS seeks to specifically address issues of curriculum
development and overhaul, the reform of HE structures, institutions and their
management and the development of skill-related training. The latter is addressed at
specific needs required during economic reform, in particular through improved and
extended links with industry. Funding is made available for several activities

including:
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Joint European Projects (JEPs) whereby consortia of institutions within eligible
countries co-operate in activities designed to promote restructuring of HE in
Central and Eastern Europe. Participant countries also include EU Member
States, other G-24 countries, Cyprus and Malta. Activities include provision of
continuing education, retraining, provision of short courses, development of
multimedia education and the development of student and staff mobility. Within
the 1994/1995 academic year the percentage activities within JEPs for the UK,
Germany, Greece and Sweden were 62%, 51%, 16% and 10% respectively (Note:-
The figures do not amount to 100% since each JEP has at least two EU partners).
JEPs have a duration of three years but under the TACIS programme, “Compact”
projects of two years duration are being developed which address short term needs
relating to university management, curriculum development and dissemination of
results within the smaller countries. Within the permissible activities of the JEPs,
mobility grants are available to staff and students (10).

Individual Mobility Grants (IMGs) and Complementary Activities outside the
framework of JEPs, the former being available to university teachers, trainers
administrators, senior Ministry officials and education planners. Specific eligible
activities include short visits, teaching/training assignments, practical placements
in enterprises and retraining or updating (specified periods are identical for those
linked to JEP activities). Within the framework of Complementary Measures,
grants are available to enable eligible countries to participate in the activities of
European (notably university) associations, to facilitate publications and to
provide technical assistance, training and seminars. In the main TEMPUS
programme there are eight major subject areas and forty-six sub-categories.

Medical Sciences are included in subject area 5 (Applied Sciences and
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Technologies) (See Table 8.7 for the PHARE activity pattern during the 1997/98
academic year).

Table 8.7 JEPs and Compact Projects within the PHARE Programme (1997-
98) - Percentage of Host Country Projects with which the Selected
Member States have been involved

Host Medical Host | Year Medical
Gty Cm;ntry Scit:,nces of | UK |Germany|Greece|Sweden Science§ ql.loted
as % of subjects | Entry as priority
Bulgaria 6 1991 | 60 60 0 0 | No
RS;E%I]EC 2 1990 83 39 0 No
Estonia 8 1992 | 61 54 0 39 No
Hungary 10 1990 | 67 51 0 0 No
Latvia 13 1992 | 61 56 0 38 No
Lithuania 6 1992 | 43 43 0 48 Yes
Poland 6 1990 | 67 47 0 0 Yes
Romania 3 1991 | 48 36 0 0 Yes
Ii?zsﬁc 3 1990 66 40 0 No
Slovenia 7 1991 | 60 47 0 0 Yes
Mean Percentage 61.6 47.3 0 12.5
Source: TEMPUS Challenges and Achievements, 2001.

The fact that Greece is not represented within the PHARE activities indicates that the

country’s entire involvement in TEMPUS projects is related to TACIS initiatives.

Table 8.8 shows the numbers of Member State partners involved in TACIS JEPs and
Compact projects undertaken by host countries (1995-99), including the number of
projects within medical sciences, the year of entry of host countries into the

programme and the total number of projects within each host country.
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Table 8.8 Number of Member State Partners Involved in TACIS JEPs and
Compact Projects (1995-99)

C(])i(:lsttry No.STi‘el.\:l[:::slcal Y::? ' UK |Germany |Greece|Sweden T(i)t:(l);::t'sd
Projects Entry
Armenia 2 1995 | 7 4 1 1 18
Azerbaijan 0 1995 | 4 | 0 11
Belarus 0 1993 | 18 14 1 1 38
Georgia 2 1995 | 10 3 4 0 15
Kazakhstan 0 1994 | 13 12 3 0 31
Kyrgyzstan 0 1994 | 10 4 3 5 19
Moldova 0 1994 | 7 3 3 1 20
Mongolia 2 1995 | 7 9 0 1 17
passian 0 1993 | 135 | 134 | 14 | 23 296
Turkmenistan 2 1996 | 8 2 0 0 10
Ukraine 0 1993 | 51 40 6 5 96
Uzbekistan 0 1994 | 9 7 10 0 30
Total 279 235 52 37
(% within each Member State) (46.4) (39.0) | (8.6) (6.0)
Source: Calculated from TEMPUS Challenges and Achievements, 2001.

Three of the host countries (Kyrgyzstan, Mongolia and Uzbekistan) include medical
sciences amongst their list of priority subject areas. With respect to IMGs, a total of
23 East-West grants have been awarded for the 2000-2001 academic year (List of
Tempus, 2000). Of these, 5 were within the medical sciences sector, the home
country being Macedonia in all cases and Germany being the host country for 2 of
these (the others are Belgium, the Slovak Republic and Lithuania). Within the other
subject areas, the host country profile includes the UK (3), Germany (2), Greece (1)

and Sweden (1). For all but one grant, Macedonia represents the home country.
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Mutual Recognition of Professional and Academic Qualifications

Despite the fact that the Treaty of Rome had guaranteed the freedom of every citizen
of the EEC to work or to provide services in any Member State, there was no
obligation for the recognition of professional qualifications gained in partner
countries. Having recognised this as a major obstacle to free movement, the EEC
adopted a sectoral approach towards the integration of education and training. The
strategy had two variants; the first of which was, in effect, an attempt at
harmonisation and involved the issue of a series of Sectoral Directives (11). These
specify certain minimum criteria for training within each of the professions in
question and which have to be met by all Member States. There is also a requirement
to restrict professional activity to those persons holding a qualification that meets the
harmonised standard. Any individual who holds the qualification awarded in a
Member State is entitled to have it recognised as equipping her or him to practise that
profession in all other Member States. The second approach encapsulates the ethos of
“mutual recognition” and is represented by the Directive relating to architectural
qualifications. This requires Member States to recognise any relevant qualifications
of university degree standard gained in another Member State, with the proviso that it
is of a certain minimum duration and covers areas specified in the Directive. Unlike
the harmonisation Directives, it does not however specify minimum criteria for the

required areas of training (The Single Market, 1992).

This approach (i.e. that of considering each profession individually) proved to be
difficult and cumbersome (the Architect’s Directive took 17 years to agree) and in
1985 the Commission took a new initiative to remove the remaining restrictions. This

took the form of a draft Directive relating to higher education diplomas and under
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which the qualifications required to pursue a profession in one Member State would
be recognised throughout the EEC. This General Directive (89/48/EEC) was agreed
by the Council of Ministers in December 1988 and applied to all “Regulated”
professions (i.e. those to which access is in some way restricted by the State and
which require at least three year’s university level education or equivalent, plus any

appropriate job-based training) (12).

Although the Directive was due to be implemented by 4™ January 1991, the Irish
Republic was the only Member State to meet the target date (in the UK implementing
regulations came into force on 17" April 1991). The Directive enables a professional
from one Member State to become a member of the equivalent profession (if it is
regulated) in another Member State without having to re-qualify. (Professionals from
an unregulated profession in one Member State who wish to join a regulated
profession in another can be required to have at least two years of professional
experience after their initial qualification). This is achieved by the principle of mutual
recognition but with two safeguard provisions designed to maintain professional
standards. The provisions were introduced as a result of a recognition by the EEC
that in some cases there are substantial differences in the activities (or in the education
and training involved) of a given profession in different Member States. The first
provision is enacted when the length of education and training received by a particular
individual in the Member State of origin is shorter than that required in the country to
which he/she wishes to move (13). The second safeguard takes effect when there is
substantive difference in the content of education and training in a given profession
between two Member States (14) . In such cases incoming professionals may be

required to undergo a procedure designed to ensure that the extra knowledge required
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to be a fully effective professional in the host country has been acquired. This
procedure comprises either an examination (the “aptitude test”) or a period of
assessed supervised practice (the “adaptation period”) not exceeding three years in the
host country. The decision as to which method is implemented is the sole
responsibility of the applicant (except in the case of the legal professions). The
safeguards cannot be applied cumulatively, i.e. incoming professionals cannot be
required both to provide evidence of additional experience and to undergo one of the
adaptation procedures. Professionals may not be re-tested or required to re-qualify in
areas already covered by previous training. Each of the professions has a “designated
(or “competent”) authority” in the different Member States responsible for the

decision making process with respect to acceptance or rejection of applications (15).

Since General Directive 89/48/EEC referred only to those professions where there
was a requirement for a three-year period of study, many professional groups
(including MLSOs in the UK) were not included since many of the qualifications
required to practice (e.g. HNC) were of shorter duration. On 18" June 1992 the
Council passed a second Directive (92/51/EEC) relating to a general system for the
recognition of education and training. Supplementing the first Directive, the second

covered the recognition of diplomas, certificates and attestations of competence (16).

With respect to the recognition of academic qualifications, all four of the selected

countries, as Members of the Council of Europe, have signed the European

Convention on Equivalence of Diplomas Leading to Admission to Universities. In
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1984 The European Commission established the network of National Academic

Recognition Information Centres (NARIC).

The network aims to improve academic recognition of diplomas and periods of study
in the Member States, the EEA countries and the associated countries in Central and
Eastern Europe. Comparison of academic qualifications involves a distinction
between “equivalence” and “recognition”. The former refers to detailed comparison
of individual course elements that constitute a programme of study. The latter
constitutes a more global approach to evaluation and is primarily concerned with the

totality of a student’s education.

In order to further enhance transparency of qualifications, a “Diploma Supplement”
was introduced by the Commission in 1988. This was intended to provide a clear
description of the nature, level, content and status of the course of studies pursued by
the applicant. The Supplement has been an important element in programmes such as

PHARE.

The German NARIC (Zentralstelle fiir auslindisches Bildungswesen — ZAB) (Central
Office for Foreign Education) is a department of the Sekretariat der Stindigen
Konferenz der Kultusminister der Linder Bundesrepublik Deutschland — KMK
(Secretariat of the Standing Conference of the Education and Cultural Affairs of the
Linder in the FRG). Issues regarding the mobility of students and staff within the HE
sector are a responsibility of the Deutscher Akademischer Austauschdienst — DAAD
(German Academic Exchange Service). The function of designated authorities is

delegated to individual Linder. The entry qualification for MLS (a regulated
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profession) consists of a three year full time course at a Berufsfachshule (vocational
school) and is technically at the higher secondary education level. Successful
completion of the programme allows “graduates” to use the title Medizinisch-
technische Laboratotium Assistant/in  (MTLA) (Medical Technical Laboratory
Assistant). No information is provided by the British or German NARIC offices with

respect to equivalence.

The Greek NARIC office operates under the auspices of the Institute of Technological
Education (ITE) which is part of the Ministry of National Education and Religion. In
Greece a distinction is made between the university and non-university sector and it is
the ITE which is responsible for the latter. HE within Greece is subdivided into two
categories — provision at the university level and also that within the Technological
Educational Institutes (TEI). The entry qualification for MLS (a regulated profession)
is the Medical Technology Diploma, successful completion of which entitles the
“graduate” to use the title “Technologist of Medical Laboratories”. The Diploma
(technically known as a “Ptychion”) has an equivalence to a BTEC HND or N/SVQ

Level 4. The designated authority is the Ministry of Health and Welfare.

In Sweden the profession of biomedicinsk analytiker (a protected title since 1
January, 1999) comes under the auspices of Directive 89/48/EEC. This is a regulated
profession within the country and the competent authority is the National Board of
Health and Welfare (Socialstyrelsen).  Evaluation of international academic
credentials for entry into Swedish HE institutions or for the non-regulated professions
is undertaken by the Swedish NARIC office. This operates under the National

Agency for Higher Education (Hogskoleverket). In Sweden the entry qualification is
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the Hogskoleexamen/kandidatexamen i biomedicinsk laboratorievetenskap (Diploma
in Biomedical Laboratory Science) which is equivalent to a British Bachelor’s

(Ordinary) Degree.

Between 1995-1999, the Agency received 16 general enquiries from individuals from
within the biomedicinsk analytiker and laboratorieassistent categories. Only 2 of
these were from within the EU (one each from the Netherlands and the UK) (Littorin,
2000). In 1999 the competent authority received 42 applications for formal
recognition of professional qualifications. There are no statistics regarding country of
origin since applications are not dis-aggregated during the registration process. It is
known that most of these applicants were from non-EU countries and that total
application numbers from each Member State were in single figures (Bilby, 2001).
During the year 2000, there were a total of 58 applications and to date (May 30™
2001) there have been 29 requests for recognition in 2001. Analysis of data available
from the IAMLT (Karlson et al, 1994) indicates that in respect of reciprocal
recognition of academic qualifications within the European MLS sector, the following

pattern is discernible:
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Table 8.9 Reciprocity Arrangements Between European Member States with
Respect to Academic Entry Qualifications in MLS
Country Reciprocity Arrangements in Europe
Austria Qualification approved individually by Ministry of Health
Belgium No official reciprocity
Denmark Not stipulated
Estonia No foreign students in MLS
Finland Approved individually by Department of Health
France Not stipulated
Germany Highly dependent on vacancies and qualifications
Greece Considered by special committee of the Ministry of Education
Iceland Not stipulated
Degree in MLS has “Category 1” status under General Directive
Ireland 89/48/EEC, i.e. there is full reciprocity between Ireland and the UK.
Others may require an aptitude test and adaptation period
Italy Full reciprocity within Europe
Evaluated by Ministry of National Education and Ministry of Public
Luxembourg
Health
The Netherlands | Not stipulated
Norway Determined by the district Medical Officer of Health
Decided by Ministry of Health — European Degrees and Diplomas
Portugal .
are usually completely recognised
Spain There are no specific agreements, but applications are finally
p validated by the Ministry of Education
Sweden Not stipulated

Note:- The UK has full reciprocity with Ireland only.

In the absence of additional information, it would appear that Italy and Portugal are

the only Member States to provide full reciprocity for academic qualifications within

the MLS sector.
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Barriers to Mobility

Despite the fact that by 1996, some 350,000 individuals had participated annually in

trans-national mobility under EU initiatives, the European Commission recognised

that significant barriers to mobility still existed. These could be divided into five

significant areas:-

1.

Definition of Status

Individuals participating in trans-national placements or research contracts do not
easily fit into national rules and regulations. This often results in administrative
difficulties together with problems of status, e.g. participants on exchange
programmes have difficulties in relation to reciprocal ranking with respect to the
titles of “student”, “trainee”, “researcher”, “apprentice” or “employee” within the

host country compared to that within the home country.

Transferability of Grants

Students participating in periods of study abroad can discover that the regulations
governing the distribution of national grants and other benefits are not applicable
to time spent in another country. Some Member States have recognised this

problem and have established bilateral or multilateral agreements.

Qualifications

On returning to the home institutions, some students have problems in receiving
recognition for their period of study abroad. Also individuals who establish
themselves as workers in different Member States can find it difficult to produce

evidence of their vocational qualifications. Despite the fact that the EU has

408



addressed most of the legal issues, practical obstacles remain. These can include a
lack of understanding on the part of potential employers in relation to an
applicant’s qualifications — both in respect of content and level. The problem is
exacerbated by the national diversity of qualifications systems within Europe. (By
increasing transparency, the introduction of Diploma Supplements should
alleviate some of the difficulties.). When trainees are not considered as students,
workers or members of a worker’s family, or employed in an official capacity,
they do not receive unemployment benefits. They can also experience numerous
problems related to tax status and the right of residence. Researchers also
encounter obstacles since research grants do not enjoy the same status in all
Member States thus resulting in different rules with respect to social security
contributions and direct taxation (Green Paper, 1998). Lack of recognition,
certification and validation of qualifications can act as a disincentive with periods
of training having to be repeated. Students may also lose credit with respect to
curricular activities. The fact that the ECTS system relies on mutual trust between
partner institutions can result in complications at the final level of credit transfer.
Students following programmes of vocational training are covered by Directive
93/96/EEC which stipulates that they must be enrolled in a recognised educational
establishment to have sickness insurance cover, and to provide evidence to the
competent authority that they have sufficient resources to avoid becoming a

burden on the host Member State.

Information and Administration

Potential participants in exchange programmes (and migrant workers) are faced

with a bewildering array of information sources regarding rules and regulations,
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the opportunities available to them, host country details and the technical content

of the mobility actions being undertaken.

. Linguistic and Cultural Obstacles

The lack of linguistic skills is a major obstacle to mobility within Europe. This is
more acute in cases where the host country lies outside the English-, German- and
French-speaking areas. Different levels of proficiency are required for social and
employment situations (e.g. in the latter case there may be a need for competency
in technical/scientific vocabulary). The Commission places a significant emphasis
on the acquisition of cultural competencies within the context of trans-national
mobility since there is a recognition that mutual understanding is predicated on

such skills.

Additional problems are encountered with respect to inter-country disparity within
specific subject sectors including MLS. Between some Member States (e.g.
Germany, Greece and the UK) there is asynchrony between professional and
academic (scientific) levels. This is primarily related to the fact that there is a
polarity between the entry qualifications to the profession (in the first case a
Berufsfachschule higher education qualification, in the second an equivalent
qualification to the BTEC HND or NVQ Level 4 and in the third an Honours
degree). There is also the issue of professional and national priorities, e.g. Greece
has particular problems relating to health such as the effects of urban pollution
and skin cancers combined with a tradition of biomedical science training based
on the natural sciences. German education and training is focussed on

technological advances, information technology, biotechnology and the
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development of instrumentation, while within the UK there is a growing emphasis
on genetics, immunology and molecular biology. Other Member States design
their vocational education and training programmes in MLS to reflect demands
resulting from national peculiarities such as geography. An example includes the
Finnish system — heavily reliant on the development of diagnostic pathology

services within primary health care centres.

West et al (2001) point out that funding levels are another key obstacle to
mobility. In Greece for example, the continuously decreasing SOCRATES
(ERASMUS) student grants are insufficient to cover the difference in living costs
between Greece and other European countries (e.g. the Scandinavian countries
and the UK). As a result the exchange programmes become an “uneven playing
field” — favouring those students from the higher socio-economic groups

benefiting from parental support.

Additional problems have been identified with respect to the lack and cost of
accommodation, ethnocentricity (in Sweden there is evidence of institutional
indifference to the need to address intercultural issues and to support incoming
students) and the disenfranchising effect (with respect to staff involvement) of the

introduction of SOCRATES Institutional Contracts.

The Sorbonne and Bologna Declarations

A paramount feature of the attempts by the EU to develop Europe’s cultural

dimension is the recognition of the central role played by educational co-operation.
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This realisation has been reached against a background of significant developments
within the Member States and associated countries, together with a growing
awareness of the need to strengthen Europe’s scientific, technological, social, and
intellectual dimensions. The prospects of enlargement, the need to accommodate the
former Communist countries and recent problems within the Balkans have added
considerable weight to the demands for a wider European citizenship. Such
considerations led, in part, to the Sorbonne declaration of 25t May 1998. This
stressed the central role of Universities in the development of the European cultural
dimension (The European Higher Education Area, 2001). A key feature of the
declaration was the creation of a European area of HE as a vehicle for promoting the
mobility and employability of European citizens. This imperative had earlier been
articulated in the Bologna Magna Charta Universitatum of 1988 which had laid the
foundations for the principles of independence and autonomy for the Universities and
facilitated the continuous adaptation of HE education and research to meet the

demands of Society and advances in scientific knowledge.

On 19" June 1999 the Ministers of Education from 29 countries signed the Bologna
Declaration aimed at the reform and convergence of HE systems. This represented a
free commitment on the part of each signatory country towards a process of
convergence and standardisation with respect to HE, whilst at the same time retaining
the fundamental principle of national autonomy. The impetus for the Declaration
stemmed form the recognition that common internal and external European problems
were impinging upon the growth and diversification of European education systems.
Such difficulties included the shortage of skills in key areas, the employability of

graduates and the expansion of trans-national and private education. A key aim of the
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Declaration is to increase international competitiveness by creating a “European
space” for HE by the year 2010. This will be achieved by the following five specific

objectives:

1. The further development of ECTS-compatible credit systems also extended to

lifelong learning activities.

2. The introduction of undergraduate and post-graduate levels of education in all
countries, the former consisting of degrees no shorter than 3 years and relevant to

the labour market.

3. The addition of a European dimension to quality assurance in education with

comparable methods and criteria of assessment

4, The adoption of a common framework of comparable degrees aided by the

implementation of the Diploma Supplement.

5. The elimination of any remaining obstacles with respect to the free mobility of

students, trainees, graduates, researchers, teachers and administrators.

By implementing such measures the Commission hopes to “ensure the European

higher education system acquires a world-wide degree of attractiveness equal to

[Europe’s] extraordinary cultural and scientific traditions”.
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Conclusions

The EU has established a number of academic exchange schemes in an attempt to
foster European integration and mobility. With respect to SOCRATES, the relative
level of activities within SAC 12 for the four selected countries is broadly compatible
with the number of eligible institutions within each nation, although there are a few
minor disparities. Students from the UK participating within SAC 12 show some
selective preferences for Sweden (See Table 8.3) — probably a reflection of the higher
language barriers in Germany and Greece. In absolute terms however the numbers of
curricular activities within SACD 12 have been small with only 21 funded activities
(See Table 8.4). Although total student numbers participating in ERASMUS appear
to have peaked during 1994-1995, interest in the medical sciences has continued to
escalate (at least to 1998-1999). Once again the absolute numbers are comparatively
limited (approximately 270 individuals in 1998-1999) (See Figure 8.2) and the period
of study abroad is shorter than for other subject categories. Within medical sciences,
approximately half of the participating students take advantage of ECTS — broadly in

line with the level for all subject categories.

Medical sciences accounts for 6.4% of JEPs and Compact projects in the PHARE
programme and of the ten Central and Eastern European participating countries, this
subject category is prioritised in Lithuania, Poland, Romania and Slovenia (See Table
8.7). Of the selected countries, the UK and Germany are the predominant Western

European partners. This is also true for TACIS JEPs (See Table 8.8).

The mutual recognition of professional qualifications has been a major obstacle to the

achievement of European integration. The issuing of harmonisation (Sectoral)
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Directives by the EC aimed at supporting the political initiatives of various Treaties,
has been an attempt to further integrate professional sectors within the EU. Although
the Directives relating to the “regulated professions” have been designed to take
account of differences in study periods and levels of competence, there is little
apparent interest amongst practising medical laboratory technologists in pursuing
careers in European countries other than their own. In Sweden only two applications
were received within a four-year period (1995-99) for mutual recognition of
professional qualifications. Within the UK, the MLT Board of the CPSM receives an
average of six overseas applications per month for permission to practice (this data is
not disaggregated into EU and non-EU countries of origin). Evidence from agencies
external to the EU (See Table 8.9) further suggests that reciprocity of recognition of
professional qualification within Europe is limited. There appears therefore to be a
failure of EU policy with respect to professional harmonisation within the MLS sector
and this may be further exacerbated by a number of barriers to mobility. The extent
to which such obstacles may be affecting the trans-national movement of practising

biomedical scientists will be further examined in the following chapter.
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Notes

The Treaties establishing the EEC and European Atomic Energy Community (Euratom) were
signed in Rome on 25™ March, 1957. They were subsequently ratified by the national
parliaments of France, the Federal Republic of Germany, Italy, Belgium, Luxembourg and the
Netherlands. Six years earlier (18" April, 1951) the six Nations had signed the Treaty of Paris
thus laying the foundations of the European Coal and Steel Community (ECSC) and in the
following year were signatories to the Treaty establishing the European Defence Community
(EDC). Initially the main emphasis was on economic integration but in 1967 the institutions
of the EEC, Euratom and the ECSC were merged into a single Council and a single
Commission (a result of the “Merger Treaty” signed in Brussels on 8th April, 1965). The
Treaties however remained separated until the signing of the “Single European Act” (at The
Hague on 28" February, 1986) which was implemented on 1% July, 1987. All involved
Parliaments agreed that the procedures necessary for the Single Market would be completed
by 1* January, 1993.

As a result of the Maastricht Treaty, the most extensive of the three communities (the EEC)
was to be officially renamed the European Community (EC). The Treaty provided for greater
powers for the EC including further progress on social poticy (except in the UK), co-operation
in the fields of justice and home affairs, a more active role in consumer protection and the
establishment of trans-European transport, energy and telecommunications networks.
Provision was also made for the introduction of policies relating to visas and environmental
protection.

(see The European Community, 1992 and Beyond, 1991).

Within the Biomedical Sciences sector one of the earliest initiatives with respect to
commonality of European provision was the establishment of a FEuropean degree in
Biomedicine jointly developed by the Karolinska Institute in Sweden and the Debrecen
Medical School in Hungary. The course specialised in cell and molecular biology, clinically
orientated basic research, biochemistry, physiology, pharmacology and bio-statistics.
Designed for biomedical scientists working primarily in environmental health medicine and
medical biotechnology, the course was being evaluated (1998) for possible joint introduction
by the Universities of Montpelier, Edinburgh, Berlin, Gothenberg, Uppsala and Lund.

(see Birmingham, 1998).

The DGs are the principal bureaucratic ministries of the European Commission to which they
are responsible. Their primary role is to ensure that the Member States execute EU policy and
to administer financial allocations from the budget to different policy areas and the structural
funds. Conventionally each DG is identified using a list of Roman Numerals (see Addendum
8.2 for a list of current DGs).

EFTA countries include Austria, Finland, Iceland, Norway, Sweden, Switzerland and
Lichtenstein.

The EEA Foundation Treaty was signed in Oporto on 2" May, 1992 and was based on the
principles of the four freedoms earlier enshrouded within the Treaty of Rome. The signatories
included the twelve Member States and also Austria, Finland, Iceland, Liechtenstein, Norway
and Sweden.

ECTS credits may be allocated for attendance at lectures, practical work, seminars, tutorials,
field-work, student centred learning, examinations and other assessment activities, industrial
placements and dissertation preparation. Transparency is provided by the requirement to
provide institutional “information packages™ relating to institutional/departmental structure,
organisational aspects of study programmes and course units; a “transcript of records”
showing student learning achievements and a “learning agreement” covering the programme
of study to be undertaken and representing a commitment by both home and host institutions
as well as the student. At the end of the period of study, the student may elect to continue the
studies to completion of the degree at the host institution, return to the home institution or
move to a third institution. (Full academic recognition is a conditio sine qua non for student
mobility within the SOCRATES/ERASMUS programmes).
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11

12.

13

The PHARE programme now includes 14 partner countries — Albania, Bosnia and
Herzegovina, Bulgaria, Croatia, the Czech Republic, Estonia, the Former Yugoslv Republic of
Macedonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia and Slovenia. Croatia
was to be suspended from the programme in July 1995).

Eligible countries within the TACIS programme include Belarus, Kazakhstan, Kyrgyzstan,
Moldova, Russian Federation, Ukraine and Uzbekistan.

Staff mobility grants are awarded for teaching/training assignments (one week to one
academic year); practical placements in enterprises (four weeks to one year) and short visits
(specifically for visits of up to four weeks relating to curriculum development). Support under
the latter activity is also provided for organisational visits, planning and monitoring.
Additional funding is also available for retraining and updating periods (one week to one
academic year) but only for eligible country staff visiting EU countries or other eligible
countries. Grants are available for Intensive Courses (one to four weeks) which provide
intensive and strictly targeted training in specific subject areas and with well defined target
groups. Student mobility grants are awarded to all undergraduates (except those in their first
year of study) and to postgraduate students (including doctoral students). Priority is given to
those for whom the period abroad forms an integral part of their studies and is a recognised
part of their home degree. Activities qualifying for support include study periods (three
months to one academic year), practical placements in enterprises (one month to one year) and
participation in short intensive courses (two to four weeks). Student mobility grants are used
to cover travel costs, accommodation and subsistence costs, social security (including medical
insurance) expenses and foreign language preparation where appropriate. Typically such
grants are 600 ecu per month for East-West mobility and 400 ecu per month for West-East
mobility (1995). Equipment costs for the eligible countries are also covered and include
teaching laboratory equipment, photocopiers, fax machines PCs, software, books, periodicals,
tapes and access to databases. Costs of translation and printing of documents directly related
to the projects, e.g. teaching materials are also included.

Eight Sectoral Directives were issued between 1975 and 1986 and included the following:

Professional Group Directive Reference Date Issued Date Enforced
Doctors 75/362/EEC 16™ June 1975 16" December 1976
Nurses Responsible for ~ 77/452/EEC 27" June 1977 27" June 1979
General Care
Dental Practitioners 78/686/EEC 25" July 1978 25" January 1980
Veterinary surgeons 78/1026/EEC 18" December 1978 18" December 1980
Midwives 80/154/EEC 21% January 1980 21% January 1983
Architects 85/384/EEC 21 August 1985 10™ June 1987
Pharmacists 85/433/EEC 16™ September 1985 1% October 1987
General Practitioners 86/457/EEC 24" July 1986 1% January 1990 —

1* January 1997

The Council also agreed an additional Directive in 1977 to facilitate the provision of services
by lawyers in other Member States (Directive 77/249/EEC of 22" March).

The General Directive applied to a long list of professions regulated either by law/ public
authority or by professional bodies incorporated by Royal Charter. Two categories within the
former group included:-

(a) Those employed in the NHS in professions such as art therapy, clinical psychology, child
psychotherapy and speech therapy.

(b) State registered practitioners such as chiropodists (podiatrists), diagnostic and therapeutic
radiographers, dieticians, occupational therapists, orthoptists and physiotherapists.

In such cases, the individual may be required to produce evidence of up to four years’ training

experience as a fully qualified professional in another Member State in addition to their
professional education and training. This is designed to ensure that any shortfall in the length
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15.

16.

of training is compensated by professional experience and that the individual concerned has an
appropriate level of expertise.

This safeguard can apply even where the length of the two professional courses are the same.
The content of a course might differ substantially because the actual boundaries of a
profession may vary between Member States. Even when such boundaries are the same, there
may be individual subjects which are specific to one Member State and which are essential in
order top practice within that State.

Following any individual application for professional recognition the designated authority,
having given the request due consideration has the option either to:

(a) Accept the application thus granting recognition to the individual concerned, including
the right to use the appropriate title or designatory letters.

(b) Require the applicant to produce evidence of further professional experience.

(¢) Require the individual to take an aptitude test or undergo a period of supervised practice

(d) Reject the application.

Any decision must be given within 4 months of receipt of the application and must be
supported by reasons. There is an individual right of appeal either to a national court or
tribunal.

Directive 92/51/EEC relates to periods of higher education training of at least one year but
less than three years. There are differences in relation to the definition of “diploma” between
the two Directives. However, in the understanding of EU general systems Directives — the
term “diploma” refers to a “document or set of documents or documented evidence of
completing a course of education”. “Certificates” are defined as “documents issued after
completion of a secondary vocational course or a course of vocational training after
completion of general secondary education”. “Attestation of competence” refers to “evidence
of qualifications that do not necessarily involve formal training but can be awarded upon
evidence of personal qualities, aptitude or knowledge and fulfils all the necessary conditions
for take up or pursuit of a regulated profession”. Where appropriate therefore, evidence of
additional professional training is included, i.e. the general system recognises the full set of
evidence relating to qualifications and is not restricted to the recognition of education
credentials.
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Chapter 9

Present Paradoxes and Future Challenges

Introduction

Medical science has certain incongruent features associated with its teaching. Such
characteristics have shaped much of the inductive research strategy adopted in this
thesis. The development of science together, with its medical and biomedical
paradigms, are best understood by adopting reductionist and logic-based approaches.
The dynamic nature of biological interaction sets the need for a systematic
consideration of both the study and teaching of these disciplines. The inherently
complex inter-relationships between the natural and applied sciences, together with
the technical (scientific) and professional issues has resulted in a somewhat complex
scenario. An added compounding dimension has been that of the international

contextualisation of the issues under investigation.

The accumulation of historical facts in this study is represented against a background
of emergent themes. This thesis has sought to identify those influences that have
shaped the developments in medical laboratory sciences and which ultimately have
led to the emergence of a (relatively) new “professional” group within diagnostic

pathology.
By definition “pathology” may be described as “the study of the underlying processes
of disease, especially the change in structure and function of organs and tissues

causing, or which are caused by disease” (Farr, 1988). The emergence of the
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particular vocational group undertaking diagnostic pathology tests has been
influenced by those factors that have shaped the development of the medical
profession. Such a history is catalogued by disappointments and conflicts,
interspersed by significant watersheds of scientific advancement. Amongst the
former may be cited the fact that, with the growth of increasingly sophisticated
technological and scientific expertise, the demands of society for cures against disease
and pestilence have also increased. To date these have been (arguably) unmet, e.g.
with respect to AIDS, antibiotic resistant tuberculosis and Methicillin Resistant
Staphylococcus aureus (MRSA). In addition, the medical profession is, and always
has been, in conflict with those vocational groups categorised as “professions allied

(or supplementary) to medicine”.

By their very nature, medical science, diagnostic pathology and their teaching are
complex and inter-dependent disciplines, influenced by a myriad of social, academic,
economic and political constraints. This research has sought to identify and analyse
some of the factors that have helped to shape the evolution of a group of professional
workers within selected European countries engaged in the discipline of diagnostic

pathology.

Factors such as national priorities, political constraints, economic demands and
vocational imperatives are bound to influence the shaping of any professional
grouping within a particular society. There has been an attempt to examine the extent
to which European harmonisation can be achieved within the profession, with

particular respect to issues such as the mutual recognition of professional
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qualifications, the barriers to student mobility, the concept of “profession”, the role of

professional and statutory bodies and the likely consequence of political initiatives.

The Evidential Background

Medicine has its roots in ancient history, but systematic and objective medical science
was born during the Renaissance (See Chapter 1). Many of the influential features
shaping the development of diagnostic pathology have been identified as being
external to the central process of professional maturation. These have exhibited
varying degrees of proximity to scientific medicine, e.g. the relatively close
association of Galenic and Hippocratic medicine as compared with the more distant
influences of laissez faire and economic liberalism. The increasingly reductionist
nature of medical science as encapsulated by the work of Galileo, Newton and
Descartes, together with the efforts of anatomists such as Morgagni, have lead to a
greater understanding of the causality of disease. The latter aspect has been
influenced by the learning of historical models associated with human pestilence,
counterbalanced by the use of arguments championed by the likes of Illich, who

maintain that such an understanding is based on a measure of self-illusionment.

Advances in diagnostic pathology have been a reflection of a dynamic synergy,
represented by the progression of scientific understanding at the macroscopic (tissue)
level towards the microscopic (cellular) basis of pathological processes. Such
developments are now being advanced at the molecular level, represented by areas
such as cellular biology, gene replacement therapy, molecular immunology, DNA

hybridisation techniques and biotechnological developments. These gains are, to some
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extent, the result of social reforms and scientific advances emanating from the

industrial revolution.

Reality is (almost) always a function of imperatives that shape current thinking. The
fact that the practice of medical laboratory technology has always been subservient to
medicine, is a reflection of the status quo with respect to the relative position of those

engaged in diagnostic laboratory testing vis — a - vis their clinical counterparts.

Diagnostic pathology is both holistic and reductionist in respect to the study,
classification and teaching of disease causality. In some respects this is somewhat
spurious since such an approach is based on a rather artificial assumption that disease
can be categorised into discrete compartments. Such a strategy, adopted by Western
Medicine, is born of pragmatism with respect to the teaching and understanding of
pathology. The evolution of diagnostic pathology may be considered as part of the
medical dividend resulting from the scientific advances with their roots emanating
from the Enlightenment. The advent of the Industrial Revolution and its attendant
social reforms, provided further impetus to the establishment of medical laboratory

sciences as a distinct vocational entity.

Other important factors during the early part of the Twentieth Century included the
technical advances in analytical laboratory medicine (See Chapter 2). Those in
histopathology were most notably associated with the German aniline dye industry.
The development of improved techniques for tissue fixation, micrometry and
immunocytochemistry, were notable contributory factors. Microbiologists were

increasingly able to identify the causative agents of many infectious diseases and were
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developing better techniques for culturing micro-organisms. The use of
chemotherapeutic agents and the advent of antibiotics were providing concrete
examples that medical science could contribute to human well being. At the same
time, the discovery of blood groups, the use of anticoagulants and the development of
component therapy were revolutionising blood transfusion. Precision engineering led
to the emergence of much-improved microscopes, and advances in electronics were
allowing for enhanced instrumentation in haematology. The development of the
microchip and sequential multiple analysers were contributing to increases in the

range, volume, precision and accuracy of assays in clinical chemistry.

Medical science is dynamic; it has a type of intrinsic positive feedback - a synergistic
amplification which effects change and development. This was being witnessed not
only in Europe but also within other contributory countries such as America and
Japan. The essence of good science is effective communication, and now
international boundaries were of little obstacle to medical advance. The latter was
becoming a potent contributor to European and wider integration, at least in social and

humanitarian terms.

Medical scientists were providing a stimulus for the establishment of an international
collective community. At the very least science and technology have acted as the
flagships of European cohesion, and have provided the basis for a possible measure of

professional convergence with respect to medical laboratory sciences.

The issue of “profession” with respect to medical laboratory technologists has been

associated with a paradigm shift related specifically to concepts such as “expertise”,
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“specialism”, “autonomy” and “proficiency”. This change of emphasis has partly
been associated with a general alteration in the meaning of the term “profession” over

the past decades.

The notion of learned groups such as medicine, law and the church (and to a lesser
extent the military) being the sole representatives of “profession”, have been
superseded by the view that such a term now reflects those groups that have a certain
level of “expertise”. The importance of qualifying characteristics (e.g. “a protracted
period of theoretical learning”, a “service orientation”, “self - determined legislation”
etc.) has been progressively diluted over the past decades largely as a result of the
efforts of the middle classes. Such is the degree of this conceptual evolution, that
MLSOs in the UK have signally failed to identify features such as (i) compliance with
codes of conduct and (ii) self governance with respect to professional admission, as

being key features of their profession.

There is an absence of evidence (See Chapter 3) that Biomedical Scientists perceive
the concept of profession any differently from other professions allied to medicine or
the learned professions. On the other hand, there is evidence (See Chapters 3 and 6),
that there is some form of European consensus regarding the notion of “profession” in
relation to medical laboratory sciences. A certain degree of cohesion may be
identified, since features such as “enhanced status”, “requirement for higher
education” and a “certain minimum entry qualification” (i.e. degree or diploma), are

common characteristics cited by practitioners from all four countries.
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There is a certain phylogeny of profession (See Figure 9.1) with respect to medical
laboratory sciences — a type of convergence largely reflective of, and based on, the
contribution of science. Technological advance and scientific research have been the
primary influences with respect to any degree of harmonisation of diagnostic

pathology within Europe.

History can be illusionary but it also has a basis in truth. Political, social and
economic determinants can, and have, influenced biomedical sciences together with
its attendant professional groups, but it is technological advance that represents the
raison d’étre for the development and evolution of medical laboratory sciences.
There may be a price to pay in the form of de - humanisation of the care process — but

that is an argument for another time and another place.

The evolution of any professional group within the health care sector is influenced by
a multitude of imperatives that serve to both shape and constrain national health
systems (Chapter 4). All four countries are faced with demographic and financial
challenges represented by ageing populations, reduced mortality and an increased
financial burden with respect to health and welfare. The cost of such provision is now
becoming the responsibility of relatively fewer people. As a result health care
investment tends to be polarised between the very young (the future cost bearers) and
the very old (with increased morbidity). Such difficulties are compounded by an

increased public expectation fuelled by medical advances and improved technology.
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Figure 9.1  Phylogenic Model of Professional Maturation
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Multi-factorial influences (some synergistic and others antagonistic) have assisted in
the creation of a dichotomous model in relation to the development of medical

laboratory sciences as a professional entity (See Figure 9.2).

Figure 9.2  The Dichotomy of Professional Convergence in Medical
Laboratory Sciences
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Two essential observations can be made with respect to such a model. First, such
influencing factors have a have a differential magnitude within individual national
contexts, e.g. stratification of government control is an important feature of German
health care systems, whilst political decentralisation is particularly relevant to both
Sweden and Germany. On the other hand the influence of the Trade Unions is
comparatively strong in Greece. Secondly, there is little in the model to indicate
whether the overall developmental trend is convergent, divergent or static. One may
have to look elsewhere for an evidential basis for convergence. So far at least,

professional harmonisation within Europe seems a distant hope.

There is little solace to be found in the relationships between professional bodies and
statutory authorities (Chapter 5). Analysis of the evolutionary trends with respect to
issues such as competency to practice, state registration, protected titles and codes of
conduct, reveal a cyclical and complex modus operandi within Europe that serves to
impede professional harmonisation (See Figure 9.3). Such are the confounding
variables impinging on European integration (at least with respect to the issue of
professional and licensing organisations). The body “corporate” does not seem to

exist.

In order to become a reality, the notion of European harmonisation of medical
laboratory sciences must have advocacy, not only on the part of practitioners, but also
those responsible for teaching future generations of biomedical scientists. This is one
of the emerging themes of Chapter 7. Any successful championship of such a cause

must be based on an informed understanding of not only central issues such as
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opportunities for study abroad, but also an enlightened approach to European

citizenship.
Figure 9.3  Professional Harmonisation in Europe — the Confounding Variables
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The influences of both academic and vocationally based players are of fundamental
importance not only to the evolutionary maturation of the profession of medical
laboratory science, but also to the attainment of European harmonisation within this
group. The lessons of history show that effective teachers can have a profound and
generic influence on the thinking of their students. It is the latter group who will

represent any hope of professional integration with respect to biomedical sciences.

In response to an increasingly influential market economy, academic institutions
within Europe (and elsewhere) have had to design vocationally based programmes
tailored to meet the demands of a more discerning client group. Such “customer led”
requirements have resulted in the development, augmentation and modification of
undergraduate (and postgraduate) courses designed to meet the expectations of

clients.

With respect to medical laboratory sciences, there has been, within the UK at least, a
process of “specialist subject acclimatisation” since 1940. This has been the result of
two major factors — the first of which has been the need for the profession to gain
maturity in the eyes of associated groups such as clinicians and clinical scientists. The
second feature is represented by the drive to replace a predominantly technically
based class of workers by a professional group carrying scientific credibility. Such
forces have resulted in concessional change on the part of the academic community,
represented by a form of curricular adaptation vis-a-vis the introduction of Masters
programmes in the UK as a replacement for their precedents — the FIBMS courses.
This pattern has acted to contravene any impetus towards European harmonisation

since none of the other countries under investigation have course provision at this
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level for medical laboratory technologists. There is a complex situation with respect
to the provision of academic courses within the European arena - a scenario within
which many of the European countries may have to play “catch-up” in order to
achieve parity with the UK. Irrespective of the above arguments, the influence of
“academia” on the evolution of the profession under examination should, in reality,
have a central affect. This needs to be developed against a complicated background of

sometimes accordant but more frequently discordant influences (see Figure 9.4):
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Figure 9.4  Academic Conflict and its Influence on the Evolution of Medical
Laboratory Sciences as a Profession
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The assessment of practitioner’s views was the subject of Chapter 6. Analysis of the

responses allows the delineation of a concordance map (See Figure 9.5).

Figure 9.5
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Perhaps the most significant finding is that two key features relating to European

integration initiatives are reflected by low levels of concordance amongst practitioners

(i.e. knowledge of the relevant General Directives and issues relating to mobility).

The aspiration towards professional harmonisation is supported by the fact that there
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is a relatively high level of agreement with respect to the principles of the mutual
recognition of professional qualifications, together with a common realisation of the
benefits of working in other European countries. Consideration of EU strategies
designed to achieve academic harmonisation (Chapter 8), results in a multi-factorial
and somewhat fragmented résumé constituted of both advocative and resistant
inducements towards a common goal (See Figure 9.6). There is evidence of a
political will to achieve common goals with respect to a more integrated Europe - an
aim based significantly on education and training. The success of the vision of a
Europe unified by a sense of shared citizenship, common values and joint ownership,
will depend on the efforts of future generations, but there are a number of remaining

and significant obstacles to such an achievement.

The Way Forward

Foremost amongst the basic objectives of the Treaty of Rome (and subsequent
political initiatives), has been the attainment of a sense of European citizenship,
coupled with increased mobility of the Continent’s workforce and an enhancement of
harmonisation across many sectors. There are those who argue that the EU has
become politically more concerned with globalisation, rather than economic
redistribution and European integration. The challenges represented by the
forthcoming enlargement of the Union will make the task of re-focussing on and
achieving European citizenship a more difficult one. Professional harmonisation, it
seems, is becoming a daunting prospect. More rational and realistic expectations on
the part of politicians, civil servants and educators, have been accompanied by a

perceptible shift in vocabulary and perception. There has been a gradual replacement
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Figure 9.6  European Harmonisation Strategies - Advocate and Resistant
Influences in Education

|-' Student and Staff g—| General |q »f Enabling
—| Exchange Schemes L| Directives 'J Regulations (Legal)
S T
NARIC Diploma | 3| Bologna " Bilateral
Supplement Declaration | Sh
o) * Agreements
| 1 ~ on Student
] ECTS Common . Treaty Grants (etc.) I|
European Quality i
| of Rome
Assurance Scheme —p =
Intensive —— m— oo
p  Research Framework Programmes Declaration
rogramme : =

v

European Harmonisation

Key: [——1Advocate Influences E===1 Resistant Influences

438



of key precepts such as “harmonisation” by concepts such as “convergence” and

“cohesion”.

From the UK perspective, the need for the profession to react to major governmental
initiatives is, in some respects, forcing a form of national introspection. Matters
European are becoming increasingly seen as relating to a potential marketplace for
solving a recruitment problem. This may be the driving force for a more rational and
streamlined approach by the Health Professions Council (due to replace the CPSM in
April 2002), with regard to its consideration of the qualifications of European
applicants. Issues concerning the demonstration of competency (e.g. the requirement
to provide portfolios of evidence) are also likely to feature within the remit of the new
Council. These measures are likely to be linked to a current review of CPD
programmes being undertaken by the IBMS, and the introduction of Personal

Development Plans.

The political agendum for reform of health service professions will have a profound
affect on biomedical scientists. In keeping with the NHS National Plan and the need
for a more flexible relationship between professional groups, the Pathology Alliance
(involving representatives from the Royal College of Pathologists, the Association of
Clinical Scientists and the IBMS) has approved the concept of a grade of Advanced
Practitioner (carrying consultant status). Although currently restricted to workers in
Cervical Cytology, this trend is likely to be expanded to include the other scientific

disciplines and management roles.
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A significant problem facing the profession is that over 90% of BMS graduates do not
enter the NHS employment sector. Such difficulties are not likely to be solved
without significant financial incentives to new recruits on the part of central

government.

The IBMS argues that acquisition of Masters degrees provides evidence of the
attainment of academic ability and the application of research beyond the “basic”
level. There is likely, therefore, to be an expansion in the provision of such
programmes in order to ensure the development of new techniques, to deliver quality
patient care, and to meet the requirements of evidence based medicine and clinical

audit. On the other hand there is the danger of “qualification inflation”.

The recent introduction of Workforce Confederations and Work Development Boards
within the NHS will need a co-ordinated approach on the part of the IBMS, in order to
ensure best-practice and to guarantee that the agendum for training procurement is
driven forward. There is also likely to be further developments with respect to CPA
initiatives, centred on the training of new inspectors and the introduction of quality
assurance scientists in order to meet the Government’s objective that all NHS

laboratories be eventually quality accredited.

There is, in addition, a drive towards the introduction of a Federation of Healthcare
Scientists. Inspired by the successes of the Allied Health Professions Forum, the
Federation will represent a single key organisation that can act as the voice-piece of
all healthcare scientists. There is also the major initiative related to the NHS Lifelong

Learning Framework (referred to as “Working Together-Learning Together”). The
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project is inclusive of all NHS staff (including health care scientists) and relates to
workforce development and personal development. There is an emphasis on the
importance of work-based learning, CPD, team learning and quality assurance
systems. Key to the delivery of this strategy will be the Workforce Development

Confederations in conjunction with the NHS University, due to be introduced in 2003.

Within the sphere of education, the new initiatives (centred on QAA requirements)
will provide the imperatives for further development and increased quality. The
introduction of issues such as subject - specific benchmarking, programme
specifications, student progression, widening access and equal opportunities, will

demand the attention of those responsible for providing education programmes.

With respect to European harmonisation, any success has to be achieved against the
backdrop of the Laeken Declaration (December 2001), which is paving the way for an
expanded EU and the prospects of a further ten Member States. The achievement of
any degree of harmonisation (or more realistically a measure of further convergence),
will be predicated on the realisation of the goals of both the Sorbonne and Bologna
Declarations. Additional strategies aimed at improving increased participation rates
within student exchange programmes, should include the enhancement and
rationalisation of student grants, together with a more liberal approach to financial

environment within the various activity strands of SOCRATES.

The author is of the firm belief that a major strategic error on the part of EU

administrators has been the replacement of Inter University Collaborative

Programmes with Institutional Contracts. The success of inter-University networks
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was based primarily on personal contacts established by enthusiastic Europhilic
individuals. Their replacement by (often) impersonal arrangements at institutional
level is likely to lead to a reduction in participation levels within exchange
programmes. Such a policy decision should be reversed. There is also the need to
introduce a system of “European champions” within the staffing of Universities, but a
more effective tool can be the voice of former participant students within
SOCRATES. Students are more likely to heed the advice of informed peers rather
than the ramifications of tutors. Systems need to be established whereby feedback
from previous student participants can be effectively provided to future aspirants to

exchange programme involvement.

Concluding Overview

This thesis has sought to examine the factors that have influenced both the evolution
of the professional group concerned with medical laboratory sciences and its
harmonisation within Europe. The work has focussed on the UK, Germany, Greece
and Sweden, primarily because of differences in the funding mechanisms for health
care delivery. Nevertheless, for the purposes of expediency, the research has largely
focussed on the UK. The original impetus giving birth to the profession stemmed
from the emergence of the medical sciences (including anatomy and physiology)
associated with the Renaissance. Subsequent technological advances associated with
the Industrial Revolution and the increasing internationalisation of medical science

have assisted in the expansion of activities within Europe.
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Further stimuli for advances in medical science came from global conflicts during the
first half of the Twentieth Century. This was a period associated with significant
developments in cellular pathology and microbiology and the emergence of other
discrete disciplines such as haematology and clinical chemistry. The advent of the
NHS in the UK, concomitant with a mushrooming of technological advance,
represented the foundational roots of the profession. It is this generic science and
technology that is likely to provide the basis for European consistency within the

profession.

There is little evidence that practitioners identify themselves with the traditionally
accepted characteristics of “profession”. In this respect they do not substantially
differ from members of the other professions allied to medicine or the learned
professions. In order to achieve a measure of autonomy and recognition, MLSOs
have adopted well-tried strategies such as the introduction of “all-graduate” entry,
development of CPD programmes and attempts at integration with the Royal College

of Pathology.

There are differences in the type of health care service models within the four
countries and a diversity of social and cultural conditions. The funding mechanisms
for diagnostic pathology are, to some extent, a reflection of such differences.

Nevertheless, in all four cases, there is a combination of public and private provision.

With respect to professional practice, all four countries require some form of state

regulation, but the UK is the only country requiring annual State Registration. In

addition the relationship between the professional body and licensing authorities in

443



the latter country shows signs of greater cohesion, integration and maturity than in the
other European states. There are also marked gender imbalances within the
profession, e.g. within Germany the occupation is female-restricted, whilst

historically in Sweden, there has been a traditional propensity of female practitioners.

The primary academic influences on professional development and European
harmonisation have been centred on the participation of students in exchange
programmes such as SOCRATES and ERASMUS. There is evidence of a relatively
low uptake with respect to student mobility and there is a significant measure of tutor

ambivalence towards such activities (particularly in the UK and Germany).

Differences exist in many aspects of academic provision between the four countries,
but with sufficient will, very few (if any) are insurmountable. Tutor advocacy of the
ethos of European citizenship is viewed as being of paramount importance in this
respect. The success of political initiatives such as the Sorbonne and Bologna
Declarations has still to be assessed. The obstacles to student mobility within Europe
have been clearly identified, and include factors such as financial insecurity, lack of
academic recognition of study abroad, language barriers, problems associated with the
status of students, homesickness and insufficient counselling regarding tax and benefit
entitlement. These are some of the fundamental issues that have to be addressed, in

order to realise the visions encapsulated within the Treaty of Rome.

Assessment of the views of practitioners with respect to European harmonisation

results in a high level of concordance with regard to a sense of professionalism (but

not necessarily “profession”) and also the identification of future areas of opportunity
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— namely molecular biology (a view shared by most students). Low levels of
practitioner agreement are found with respect to knowledge of the General Directives
relating to the mutual recognition of professional qualifications within Europe. A
similar conclusion is reached with regard to practitioner’s awareness of initiatives

aimed at increasing the mobility of the workforce.

Professions, of course, are concerned with people - their working practices and
vocational aspirations. This work has been undertaken with an acute realisation that
those of us who are involved with diagnostic pathology, have a well - founded
enormous heritage and a responsibility to continue the work of the founders of

medical laboratory sciences.

To some degree, the issues dealt with in this thesis have exhibited a temporal
repetition - an “epistemological re-circling of the wheel”, perhaps best encapsulated

by this quotation from an anonymous source on the internet circa 1998:-

“Doctor, I have an ear ache”

2000 B.C. - “Here, eat this root.”

1000 B.C. - “That root is heathen, say this prayer.”

1850 A.D. - “That prayer is superstition, drink this potion.”
1940 A.D. - “That potion is snake oil, swallow this pill.”
1985 A.D. - “That pill is ineffective, take this antibiotic.”

2000 A.D. - “That antibiotic is artificial. Here, eat this root”.
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Human history, after all, is no more than a collection of the thoughts and ideas of
those individuals concerned with past events, and who have cared enough to make

note of them.
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Addendum 2.1

Development of Histological Staining Techniques in the 20™ Century

Year Staining Method Application
Hamishaematoxylin nufcfl?ar §tmctmles, sex chromatin,
1900 extohiative cytology
Mallory’s phosphotungstic nenfosla
acid haematoxylin g
Papenheim methyl green deoxyribonucleic acid (DNA)
1901 pyronin ribinucleic acid (RNA)
Michaelis Sudan IV lipids
1902 Una-Pappenheim-methy] nucleic acids
green pyronin-phenol
1903 Mayer’s haematoxylin cell nuclei
Weigert’s iron haematoxylin | cell nuclei
1904
0 Bielschowsky’s ammoniacal .
. . . axons and neurofibrils
silver impregnation
1906 Best’s carmine method glycogen
1908 Verhoeff’s haematoxylin elastic fibres, muscle, connective tissue
1909 Goldetz and Unna-Schmorl’s lipofucsin and other reducing substances
method
Loyez’s haematoxylin myelin
1910
Windaus’s digitonin reaction | cholesterol
1913 Cajal’s gold chloride sulimate | astrocytes (grey matter)
Kull’s acid fuchsin-toluidine . .
blue-aurantia mitochondria
1914
Masson-Fontanna hexamine ]
: . " melanin
silver modification
191425 | Masson-Fontanna method | 2rgentaffin granules in Kultschitzky
cells of small intestine
1917 Hortega’s silver carbonate astrocytes (grey matter)
1922 Bennhold’s congo red Amyloid
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Year Staining Method Application

Feulgen and Rossenbeck DNA
1924 Schultz reaction esters of cholesterol
Feulgen and Volt’s plasmal acetal phospholipid
reaction
Gibb’s method agentaffin
1926
French’s oil red-O lipids
Mason’s trichrome stain muscle-:, ﬁbrm2 collagen, reticulin,
amyloid, mucin
Foot’s method reticulin
1929
Laidlaw’s method reticulin
Anderson’s method fibrous glia
1931 Lison’s diazo reaction argentaffin
1932 Einarson’s gallocyanine nissle substance (neuronal RNA)

1933 iipmemnianc Schn.leltzer ) haemosiderin, inorganic iron
turnbull blue reaction

Wilder’s method reticulin

1935 Stein’s iodine test bile pigments

Lison and Dagnelie-sudan

black B myelin and lipids

Gordon and Sweet’s method reticulin

1936
) e - acid lipids, epithelial and connective
Feynter’s “inclusion” method | . .
tissue, mucins

1937 Gomori’s method reticulin

Doherty, Suh and Alexander’s .

o haemoglobin

benzidine method
1938

Lison’s leuco-dye method haemoglobin peroxidase

Lendrum and McFarlane’s ]
o celestine blue-haematin cell nuclei
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Year Staining Method Application
Gomori’s chrome alum- alpha and beta cells of islets of
1941 haematoxylin phloxine Langerhans (pancreas)
Field’s rapid methylene blue | blood protozoal parasites (malaria)
1943 o sEEmatoxglin cell nuc}el, myelin el'flst.lc fibres, fibrin
neuroglia, muscle striations
awnglgg:r‘(l)?f oEH((rem Cong pathological glia
1943
Moog’s “nadi” reaction cytochrome oxidase
1944 Popper’s secondary simple lipids
fluorescence
Dunn-Thomson’s modified .
van Gieson haemagiabin
1945
Gomori’s tween technique lipases
Highman’s congo red amyloid
carbohydrates, amyloid, basement
McManus periodic acid Schiff merr‘:)brar'lgs, cart.llllla%.e,l cellu.l 0se,
(PAS) reaction cerebrosides, eplt elhial mucin,
1946 glycogen, hyaline membrane of neonatal
lung
Hale’s colloidal iron method | acid polysaccharides
Baker’s acid haematin phosp hthlflS’ sphingolipids
nucleoproteins
Lendrum-lissamine fast red muscle
tartrazine U
Villamil and Mancini’s .
L benzidine reaction peroxidase
Caine’s nile blue neutral and acid lipids
1948 ?almgren S Bilves . nerve fibres
impregnation technique
1949 Hughesconis yl—mtrate mucin of connective tissue
azur metachromatic method
Gomori’s rapid one-step muscle, fibrin, collagen, reticulin,
trichrome amyloid, mucin
1950 Gomori’s aldehyde fuchsin elastic fibres, mucins, mast cell granules
Steedman’s alcian blue acid mucopolysaccharide
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Year Staining Method Application
1950 r(l}i?:;(;n Simodified lead acid phosphatase
1951 Gridley’s method reticulin
1951 Koelle’s thiocholine method | cholinesterases
Gomonri’s methenamine
. urates
silver
Halmit’s modified aldehyde alpha and beta cells of islets of
fuchsin Y Langerhans, collagen, elastic tissue,
1952 some mucopolysaccharide
Gomori’s calcium phosphate | alkaline phosphatase
Grogg and Pearse couplin, .
azo-%i%f e method pung acid phosphatase
Pearse-PAS-orange G cells of anterior lobe of pituitary
1953
Stoner’s Sudan 111 sudanophilic lipids of adrenal cortical
cells
1954 Lillie’s allochrome glomerular basement membrane of
kidney
1955 rlrillel‘:ﬁf) (aimd Hekieltthiodate noradrenalime
fci?dailna:f)ignz;d Bictis nucleic acids
Uzman’s rubeanic acid copper
1956 : :
Margolis and Pickett’s Luxol- mvelin
fast blue y
183311:1 gfn igﬁzgs ultra-violet | . aturated lipids
Gomori’s periodic acid glomerular basement membrane of
1957 methanamine silver kidney
Nachlas, Crawford and . . .
Seligman leucine aminopeptidase
McGee-Russell alizarinred S | calcium salts
. Hicks and Matthaei’s . . .
s rescenadine.ommnge acid mucopolysacharides, fungi
Shanklin and Nasser’s luxol glomerular basement membrane of
1959 fast blue-PAS kidney

Vassar and Culling’s
thioflavinet

amyloid mast cells
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Year Staining Method Application
1959 Caselman Oil Red O-triethyl fipids
phosphate
Pearse’s modification of the A
1960 azo=dve couplagimethod alkaline phosphatase
1960 Pearse’s modified method succinate dehydrogenase
Nassir and Shanklin’s method | reticulum
1961 Kerenyl. and,liay ons cells of anterior lobe of pituitary
pontamine sky blue
Slidder’s fuchsin-Miller’s .
. clastic fibres
fibrin
Lendrum’s martius-scarlet . .
fibrin, connective tissue
blue
Puchtler, Sweat and Levine’s | amyloid, elastic fibres, cytoplasmic
alkaline congo red granules
1962 - :
Slidder’s orange fuchsin 2 w5 ..
anterior pituitary, connective tissue
green
Zinn and Morin’s Tempo .
.. . nerve endings
metallic impregnation
Lendrum-PAS — martius, glomerular basement membrane of
1964 scarlet direct blue kidney

Dawes and Hllier’s one stage
martius-scarlet blue

anterior pituitary, collagen, colloid

Compiled from Drury and Wallington, 1967, Chapters 6, 7, 8, 9, 10, 11, 18.
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Timeline of Developments in Medical Microbiology, 1900-1995

Year Researcher(s) Discovery/Development
1900 Walter Reed 1X)(ellow fe_ver is caused by a filterable virus transmitted
y mosquitoes.
Development of the complement fixation test.
Jules Bordet . .
1901 Octave Gengou Demonstrates formation of immune complexes
& antigen. Results in complement binding to the target.
Observed Leishmania donovani in the spleen of a
1903 William Leishman | soldier suffering from Dum-Dum fever
(trypanosomiasis).
Obtained first pure culture of a sulfur-oxidizing
Marinus Beijerink bacterium, 7 hzobaczllu's dfentrzﬁcans. The organism is
1904 shown to use carbon dioxide as a source of carbon
? under anaerobic conditions.
GameliusiRoning Sugges:ted that decor.nposmon of organic matter and
formation of humus is a result of fungi.
Franz Schardinger Isolated aerobic bacilli producing acetic acid, ethanol
and acetone.
Fritz Schaudinn . . "
1905 Eric Hoffinan Identified Treponema pallidum (cause of syphilis).
Roland Biffen .Showc.ed that the abl'hty of: whea.lt to resist fungal
infection was genetically inherited.
Described the “Wasserman Reaction”. Used initially
1906 August von to diagnose syphilis in monkeys. Later becomes the
Wasserman basis for other diagnostic tests using complement
fixation.
Demonstrated that Rocky Mountain spotted fever is
Howard Ricketts caused by an organism (Rickettsia) intermediate in
size between a virus and a bacterium.
1909 Siourd Orla-Jensen Proposed that classification of bacteria should be
g based primarily on their physiological characteristics.
Carlos Chaga Dlscm{er?d T rypanosoma cruzi and its mode of
transmission (via reduviid bugs).
Showed that typhus fever is transmitted by the body
Charles Nicolle louse, thus reducing incidence of typhus in both world
wars.
1910 ” . X
. Published his treatise on dermatophytes — “Les
Raimond . ’s 1 . .
Teinges”. Also introduced a medium for growing
Sabouraud

pathogenic fungi.
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Year Researcher(s) Discovery/Development
Produces first experimental proof of an infectious
1911 Peyton Rous aethloglcal agent of cancer (dlscfo.vere?d a virus
causing sarcoma in chickens by injecting a cell free
filtrate of tumours).
Discovered “Salvarsan”, the effective cure for
1912 Paul Ehrich syphilis. Represented the first specific
chemotherapeutic agent for a bacterial disease.
Frederick Twort First discovered bacteriophage.
1915 Used Clostridium acetobutylicum to produce acetone
Chaim Weizmann | and butyl alcohol. Later used to supply British
munitions effort during World War I.
1917 Felix d’Herelle Independc:,‘ntly de'scrlbed,})acterlal viruses and coined
the name “bacteriophage”.
1918 Alice Evans Established that Malta Fever is caused by members of
the genus Brucella.
Used blood agar as a medium to study haemolytic
1919 James Brown reactions for the genus Streptococcus and divided it
into three types — alpha, beta and gamma.
. Showed that carbohydrates from pneumococcus can
Michael . . .
1923 . be used as virulence antigens and were serologically
Heidelberger .
specific.
Purified a soluble exotoxin from haemolytic
George and Gladys X .
- Streptococcus pyogenes and used it to develop a skin
Dick
test for scarlet fever.
1924 Albert Calmette Introduced a living non-virulent strain of tuberculosis
Camille Guerin (BCG) for immunisation.
Demonstrated that common metabolic events
Albert Jan Kluyver | (oxidation fermentation and biosynthesis) occur in
different microbes.
. Distinguished between bacteria and viruses thus
Thomas Rivers o .
establishing virology as a separate area of study.
Proposed an universal model for intracellular
Hendrick Donker | metabolic events. Based on the transfer of hydrogen
1926 Albert Jan Kluyver | atoms, the model was applied to aerobic and anaerobic
organisms.
Isolates the causative organism of listeriosis from
Everitt Murra rabbits. Established that the organism could grow at
Y low temperatures. Now called Listeria
monocytogenes.
. . Discovered transformation in bacteria thus
1523 Erederick, Griflith establishing the foundation of molecular genetics.
1929 Alexander Published his first paper describing penicillin and its
Fleming effect on gram positive micro-organisms.
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Year Researcher(s) Discovery/Development
| Identified variations in Haemophilus influenzae, e.g.
1931 Margaret Pittman | encapsulated forms and type specificity as
determinants of pathogenicity.
William Elford Dlscox_rered that viruses range in size from small
bacteria to large protein molecules.
1931 :
Alicc Woodruff Devised a technique for cultivating viruses in eggs
Ernest Goodpasture 4 & ges.
Described a method of producing streptococcal
1933 Rebecca Lancefield | antigens and sera for use in precipitin tests. Later used
to identify the probable origin of a given strain.
First examined biological specimens with an electron
Ladislaus Marton | microscope. Achieved magnifications of 200-
1934 300,000x.
Alice Evans Agcomphsht'ad the first typing of a strain of bacteria
using bacteriophage.
Used a chemically synthesised antimetabolite to kill
Gerhard Domagk | Streptococcus in mice. Called Prontosil, this
1935 represented the first of the sulfanilamide drugs.
Crysallized tobacco mosaic virus and showed that it
Wendell Stanley remained active (Did not however recognise that the
infectious material was nucleic acid).
1938 Max Theiler Suc'cessfully carried out field trials of his vaccine
against Yellow Fever.
1939 Max Delbruck Established the cgncept of th? one s@ep viral g'rowth
cycle for a bacteriophage active against E coli.
Howard Florey Produced an extract of penicillin, the first powerful
Ernest Chain antibiotic.
Described a substance from E.coli which could
: inactivate penicillin. First bacterial product
Ernest Chain . . . . .
recognised to mediate resistance to an antibacterial
1940 agent.
Helmuth Ruska U.sed an electrpn microscope to obtain the first
pictures of a virus.
Selman Waksman Dlscpvered actlnomym.n, the first antibiotic to be
obtained pure from actinomycete. Led to the
Boyd Woodruff . e e
discovery of many other similar antibiotics.
Developed the “one gene-one enzyme “ concept.
George Beadle Using the fungus Neurospora crasa they established
Edward Tatum particular genes that are expressed through the action
of correspondingly specific enzymes.
L First d trated that penicilli toxic t
Charles Fletcher irst demonstrate penicillin was non-toxic to

humans.

McFarlane Burnet

Proposed that descendants of antigen reacting cells
produce antibodies that are specific to that antigen.
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Year Researcher(s) Discovery/Development
Demonstrated that influenza virus agglutinates red
1941 George Hirst blood cells. The property becomes the basis of rapid
and accurate methods for counting virus particles.
Selman Waksman | First coined the word “antibiotic”.
Used a fluorescent antibody to find antigens of
1942 e pneumococci in human tissue.
L d Identified adjuvants (e.g. paraffin oil) that can be used
‘I? eﬁ F.reun to boost antibody production. Their first preparation
diieting consists of heat killed tubercle bacilliin a water-in-oil
McDermott emulsion.
1943 Salvador Luria Provided statistical evidence that inheritance in
bacteria follows Darwinian principles.
gsrall(\ldA\fry d Demonstrated that DNA is the transforming material
oln MacL.eo in cells.
1944 Maclyn McCarty
Albert Schatz Discovered streptomycin, soon used against
Selman Waksman tuberculosis. It had a specific effect against Gram
Negative micro-organisms.
Salvador Luria Demonstrated that bacteriophages mutate, thus
Alfred Hershe explaining why it is difficult to build immunity to
1945 4 influenza and the common cold.
Colin Macleod Showed that isolated capsular polysaccharide could
Richard Hodges immunize against Neisseria meningitidis.
Developed an assay for Lactobacillus lactis and
in conjunction with Merck & Co. used the assay to
I8 Mgy Shoth purify and crystallise vitamin B12 from Streptomyces
griseus.
1949 ‘"Il"(;ll:)nrfarsld\;/r:ller Developed a technique for growing polio virus in test
Frederick Robbins tube cultures of human tissues.
Published a description of the “roll-tube” culture
1950 RobertiHungate technique, which permits the culturing of anaerobes.
Joshua and Esther Published their replica plating method thus providing
Lederber a means of rapid screening of large numbers of genetic
& markers.
Joshua Lederber First used the term “plasmid” to describe extranuclear
g genetic elements that replicate autonomously.
1952 Reported the phenomenon of transduction (or transfer
Norton Zinder of genetic information by viruses). Showed that a
Joshua Lederberg | phage of Salmonella typhimurium could transport
DNA from one bacterium to another.
Alfred Hershey Suggested that only DNA is required for viral
Martha Chase replication.
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Year Researcher(s) Discovery/Development
Described a non-genetic heritable variation in
Mary Human bacteriophage imposed on the host in which it grows.
Salvador Luria Showed that incorrectly modified phage are
“restricted” in the inappropriate host. The findings
Jean Weigle later lead to the study of bacterial systems of
1952 (independently) restriction and modification, eventually resulting in
the discovery of restriction endonucleases.
Concluded that penicillin acts by inhibiting murine
James Park .. be fi
Jack Strominger synthesis in the cell wall. Re?presented the 1rst. o
discovery of the mode of action of a natural antibiotic.
Francis Crick Described the double-helix structure of DNA.
Maurice Wilkins Chemical structure was based on Rosalind Franklin’s
James Watson x-ray crystallography.
1953 Jonas Salk Use.d three types qf kllled.poho virus in preliminary
testing of a potential vaccine.
ggzﬁbfgl ﬁazen Developed the first useful fungal antibiotic
chel Futier NYSTATIN.
Brown
Sevmour Benzer Showed that recombination can occur between
y mutations within the same gene.
Discovered interferon (an anti-viral protein). During
Alick Isaacs experiments with chick embryo tissue cultures with
Jean Lindermann | influenza virus, interferon was shown to protect
1957 infected adjacent cells.
Showed that bacteria could be used to produce
monosodium glutamate. Discovery led to a new
Shuko Kinoshita industry based on microbial production of amino acids
used for human and animal nutrition and food
flavouring.
Developed fluorescein isothyocyanate (FITC); the first
Joseph Burkhalter antlbody lab?ll;ndg agent. Its widespread use led to the
Robert Seiwald generatlon of radio-immunoassays and enzyme-linked
immuno-absorbant assay and allowed for the accurate
658 identification of antigens.
Used density gradient equilibrium centrifugation to
demonstrate the untwisting of DNA parental strands
Matthew Meselson . . . .
Franklin Stahl during replication. Also, that these combine with
newly synthesised daughter strands (as predicted by
Watson and Crick).
Showed that the enzyme beta-galactosidase is induced
1959 Arthur Pardee by changes in culture conditions. Represented the first

Jacque Monod

example of a negative control of induction due to the
action of a repressor protein.
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Year Researcher(s) Discovery/Development
. Proposed the “operon” concept for control of bacterial
Francis Jacob .
. . gene action. Jacob and Monod later suggested that a
1960 DavidiF e protein repressor blocks RNA synthesis of a specific
Carmen Sanchez .
Jacques Monod set of genes (the lacoperon), unless an inducer
(lactose) binds to the repressor.
Showed that single-stranded T2 phage DNA can form
Benjamin Hall a hybrid with RNA from T2 infected Escherichia coli.
Sol Speigleman This demonstrated the potential of DNA-RNA
hybridization methods.
Francis Crick Proposed the existence of transfer RNA that uses a
Sydney Brenner three base code and mediates the synthesis of proteins.
Observed that “poly U” (a synthetic polypeptide)
1961 directs the synthesis of a polypeptide composed only
Marshall Nirenberg | of Phenylalanine and concluded that the latter is coded
for by the triplet UUU. This signalled the start of
efforts to decipher the genetic code.
Sydney Brenner Showed that ribosomes are the site of protein
Francois Jacob synthesis and confirmed the existence of a messenger
Matthew Meselson | RNA by using phage infected Escherischia coli.
Described a quantitative method for determining the
Brian McCarthy extent of hybridization of DNA or RNA and thus the
degree of sequence homolgy in the genome.
Determined that small lymphocytes could initiate both
1962 I cellular and humoral immune responses to specific
ames Gowans 3 . :
antigens. These are analogous to the units of selection
proposed earlier by Burnet.
1963 Baruch Blumberg | Described the “Australia Antigen” (Hepatitis B
Irving Millman antigen) and developed a vaccine against the virus.
Showed that a virally coded replicase from phage Q
1965 Sol Speigleman beta could synthesise infectious viral RNA from
precursor nucleotides. This established the concept of
viral RNA acting as a genome.
Developed his test for screening for mutagens and
potential carcinogens. Using autotrophic strains of
Salmonella typhimurium, the Ames test is based on
Bruce Ames whether exposure to a particular chemical alters the
mutation rate of the micro-organism. The test
1966 demonstrates a high correlation between mutagenicity
and carcinogenicity.
Transposed the lac region of E.coli into another micro-
Jon Beckwith organism. This demonstrated genetic control and
Ethan Signer implied that genes could be moved and chromosomes

redesigned.
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Year Researcher(s) Discovery/Development
1966 William Kirkby First used single disc diffusion procedures to develop
Alfred Bauer a technique for determining antibiotic susceptibility.
Isolated the repressor regulatory molecules postulated
. by Jacob and Monod. Repressors are found to be the
Vifatier ‘Gilbext key elements of regulatory pathways and affect the
1967 ways that genes respond to environmental signals.
Identified the thermphile bacterium Thermus
aquaticus. Later heat stable DNA polymerase is
SNGASETOCk isolated from this Organism and used in the
polymerase chain reaction.
Described chemoreceptors in bacteria thus
1969 Julius Adler demonstrating that bacteria can sense and process
environmental information.
Described the action of restriction enzymes (bacterial
defence mechanisms). Using the source organism
Hamilton Smith Haemophilus influenzae, they isolate an enzyme
1970 Kent Wilcox capable of cleaving a double strand of DNA. It was
concluded that the enzyme could recognise specific
DNA sequences.
Howard Temin Independently discovered reverse transcriptase in the
David Balimore RNA of viruses.
Established that restriction endonuclease from E.coli
Joan Mertz N . :
Ronald Davis could cut DNA at a sgec1ﬁc site between four to six
1972 Nucleotides long. This paves the way for cloning.
Paul Ber Constructed a recombinant DNA molecule from viral
= and bacterial DNA.
Demonstrated that when DNA is split into fragments
and combined with plasmid DNA, such recombinant
DNA molecules could reproduce when inserted into
Stanley Cohen bacterial cells. They also demonstrated that plasmids
Annie Chang could act as vectors for the maintenance of cloned
Robert Helling genes. This proved to be a significant development in
Herbert Boyer genetic engineering and paved the way for gene
modification and cloning. However it also raised the
1973 spectre of accidentally induced and unexpected

diseases.

George Laver

Demonstrated that the genomes of viruses causing
pandemics of influenza possess fragments acquired by

Robert Webster genome segment re-assortment from influenza strains
found in animals.
Established that cellular immune responses are
LSt Doherty dependent on the simultaneous recognition of both th
Rolf Zinkernagl P e gnition o B

virus and self MHC molecules.
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Year Researcher(s) Discovery/Development
Developed the techniques for the production of
monoclonal antibody production. Based on
1975 George Kohler hybridoma technology, mouse lymphocytes were
Cesar Milstein fused with neoplastic mouse plasma cells. The
hybridomas so produced could survive indefinitely in
culture and yield pure, highly specific antibodies.
Identified oncogenes from the Rous sarcoma virus.
. . These were also isolated from normal human and
Michael Bishop . !
1976 animal cells. Oncogenes apparently arise from normal
Harold Varmus .
proto-oncogenes (essential for normal development)
when cellualar regulators are modified or damaged.
1977 Fred Sanger Independently developed methods leading to the
Walter Gilbert elucidation of the exact sequence of DNA.
Announced their (independent but concomitant)
1983 Robert Gallo discovery of Human Immunod_eﬁc1ency Virus (HIV)
as the causative agent of Acquired Immunodeficiency
Syndrome (AIDS).
Demonstrated the Campylobacter pylori (later called
Helicobacter pylori) was present in all isolates from
1084 Barry Marshall patients with duodena} ulce.rs. The fact that the
bacterium was the aetiological agent was proven when
Marshall swallowed a dose of the organism and then
developed gastritis (the precursor to ulceration).
Sam Broder Showed that the infectivity and cytopathic effects of
1985 Dani Bolognesi HIV could be inhibited by the use of 3’-Azido-3-
Robert Gallo deoxythymidine (AZT).
Established Polymerase Chain Reaction (PCR)
1988 Kary Mullis technology using a heat stable enzyme from Thermus
aquaticus.
Qaine Frasoe Elucidated the first complete genome sequence of
1995 | Hamilton Smith \ . prete genotne seqiience o1 a
Craig Venter micro-organism (Haemophilus influenzae).

Selected abstracts compiled from: - American Society for Microbiology (2000).

487




Addendum 2.3

488



Addendum 2.3

Significant Contributions to Immunology, 1910-1981

(Letters in parenthesis indicate the reference source)

Date | Researcher | Contribution/Discovery | Significance
Discovered that some Provided the impetus for later _
. work on the role of oncogenes in
1910 | Rous animal cancers are ;
. cancers such as leukaemia and
caused by viruses (b).
lymphoma.
Biscocred MiSATING ot Probably the most powerful mast
the Wellcome : N
1911 | Dale . . cell derived (pre-formed) mediator
Physiological Rescarch of anaphylactic reactions
Laboratory (a). phy )
Proposed that successful
transplantation would
. depend on the donor and | Later confirmed that the MHC
1914 | Little A . ;
recipient sharing a genes code for tissue types.
number of independently
segregating alleles (f).
Wrongly assumed that whole body
Benson & First documented case of | extracts of bees could be used to
1930 Semenov anaphylactic reactionto | de-sensitise individuals. Later
bee stings (a). proven that bee venom was the
sensitising agent.
SveceetisiinErowin Led to the development of vaccine
1931 | Goodpasture . S 10 g g production and research on
viruses in eggs (b). .
attenuation.
. . | Predecessor for pharmacological
1937 | Bovet D.15cov.ered EhexnESt, i production of drugs used in the
histamine (b). .
treatment of allergies.
. Publ.lshe'd paper on The First large study on the chemical
Landsteiner | specificity of serological specificity in Immunolo
reactions” (b). P y gy
Twin cows sharing the same
placenta were likely to have the
same blood type. Early exchange
1945 Chimaeric exchange of | of lymphocytes prevented the
Owen lymphocytes prevents cows rejecting each others blood —
rejection of blood and proving that immune recognition
tissues (a). was dependant on lymphocyte
conditioning during
embryogenesis, i.e. immune
“tolerance” is developed.
Discovered that
antigenicity can be Facilitated better practice in
1946 | Medawar increased if the antigen is | vaccination procedures and the

introduced into the body
via a parenteral route (€).

understanding of antigenicity.
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Date | Researcher | Contribution/Discovery | Significance
Provided an explanation of how
specific antibodies are produced
1949 | Burnet Postulates the Clonal by lymphocytes. The ability to
Selection Theory (b). recognise “self” is not genetically
determined but is learned during
embryogenesis.
Estabhse(i‘ll . Provided the first hope for the
Frankland & 1munot erapeutic treatment and desensitisation of
1950 regimes for ragweed 5. .
Lowell hypersensitivity and extrinsic
allergy and grass
i asthma.
sensitivity (a).
Allowed for the first mass
3 . vaccination programme against
1952 | Salk ?;Vc‘ﬂl‘;p:dali‘r‘}slfd iy, | polio in 1954. Replaced by the
£4nst po * | Sabin vaccine (1957) using live
virus).
Proved that lymphocytes could be
Billingham | Discovered actively “fooled” into recognising foreign
1953 | Brent & acquired immune as “self” — therefore paving the
Medawar tolerance (a). way for preventing transplant
rejection.
Demonstrates that lymphocyte
trafficking allows lymphoid organs
Established that to assess lymphocyte receptor
Gowans lymphocytes circulate repertoirs for antigens, which
between the blood stream | might be infecting the body. This
and lymphoid organs. facilitates both antigen
recognigtion and antibody
1959 production.
Provided a mechanism for
eliminating lymphocytes that react
Postulated the Clonal with “self” antig’ens. The theory
Lederberg Deletion Theory (a) preceded Burnet’s Clonal
’ Selection Hypothesis and provided
the first explanation for immune
tolerance.
Later explained by Jerne into the
theory relating to anti-idiotypic
] S : networks. This postulated that
1960 | Oudin {a)netjgf)lgfei ?:; FHdiotypic | (oo ond antibodies can be produced
’ to a primary antibody. This has
therapeutic uses in diseases such
as anti-insulin induced diabetes.
Contributed to the understanding
Described the role of the | of cell-mediated immunity and the
1962 | Miller thymus in T-cell delineation of T cells into sub-sets,

education (b).

antigen recognition mechanisms
and interaction with B cells.
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Date | Researcher | Contribution/Discovery | Significance
Established that tissue
1967 | Snell compatibility is Facilitated development in tissue
determined by specific typing techniques.
genes (b).
Assisted in explaining how certain
Beauchamp | Described major histo- lr:g::::;:?.g:?gg}e' fOT:;‘:dd
1974 | Yamazake & | compatability complexes & | surf P d
Boyce mmicei(b) receptors on cel surfaces are use
in controlling the immune
response.
Opened up a new era in
T e immunology production of
Kohler & hybridoma procedure for antibodies from single lymphocyte
1975 Milstein monoclonal antibody clones allowed for remarkable
production (c, ) advances in cell typing e.g. in
- malignant diseases such as
leukaemia and lymphoma.
Showed that antibody
genes are inherited as
gene fragments and that | Discovery went part way to
1976 | Tonegawa these are joined together | explaining generation of antibody
to form a complete gene | diversity.
in individual
lymphocytes (a).
alﬁgleggﬁhelzzygss’ Supplements the work of
Alt & segments. can ag q Tonegawa on generation of
1980 ) grients, diversity i.e. further antibody
Baltimore random DNA bases to g ==
the.endsic tlerpieces d1ver§1ty, re.sults from assembly of
being joined (a). protein chains.
Xﬁ;‘;ﬁilﬁ:s;goizcnbe The disease now known as
1981 | Gottilieb ABITnE ;,ro found Acquired Immunodeficiency
immunosuppression (a). Syndrome (AIDS).
Source:-
(a)  Piel, 1994. (b)  Hellemans et. al. 1988.
(¢) Kaplan et. al. 1982. (d) Clarke, 1996.
(e) Kahan, 1972. ® Roitt et. al., 1991.
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Discovery of the Major Blood Group Systems in Chronological Order

Blood Group System | Abbreviation | Year Discovered | Researcher(s)
ABO ABO 1900-01 Landsteiner
MNS MNS 1926 Landsteiner, Levine
P P 1926 Landsteiner, Levine
Rhesus Rh 1939 Race, Sanger, Wiener
Landsteiner-Wiener LW 1941 Landsteiner, Wiener
Lutheran Lu 1945 Callender, Race, Paykoc
Kell K 1946 Coombs
Lewis Le 1946 Mourant
Duffy Fy 1950 Cutbush
Kidd Jk 1951 Allen
Hh H 1952 Bhende
Diego Di 1955 Layrisse
Cartwright YT 1956 Eaton
Ii I 1956 Wiener, Unger
Yt Yt 1956 Eaton
Gerbich GE 1960 Rosenfield
Kx XK 1960 Marsh
Auberger Au 1961 Salmon
Chido/Rodgers Ch/Rg 1962 Unknown
Scianna Sci 1962 Schmidt
Xg Xg 1962 Mann
Cromer CROM 1965 McCormak,Francis,Gelb
Dombrock Do 1965 Swanson
Colton Co 1967 Heisto
Knops KN 1970 Helgeson
Indian IN 1973 Unknown
Ok OK Unknown Morel,Hamilton
Compiled from:- ) Mollison, 1983.
(ii) SCARF, 2000.
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Therapeutic Applications of Blood Components

Blood Product Main Applications
Acute haemorrhage, oligaemic shock,
Whole Blood neonatal and exchange transfusion.
Provision of red cells for oxygen transport
Red Cell Concentrate in patients with chronic anaemia and heart
failure. ]
Leucocyte Poor Red Cells Prevention of transfusion reactions in

patients with known white cell antibodies.

“Frozen-Thawed” Red Cells

Storage of blood with rare blood groups.

Intra-uterine tranfusions; major neonatal

Fresh Blood

surgery.

Elective surgery in patients with atypical
Autologous Blood antibodies against comon antigens or

those with rare blood groups.

Platelet Concentrate

Prevention of bleeding in patients with
low platelet counts or defective platelet
function.

Granulocyte Concentrate

Given to individuals with low granulocyte
counts and who are unresponsive to
antibiotics.

Fresh Frozen Plasma

Multiple clotting factor deficiency; liver
failure.

Plasma Protein Fraction

Used as volume expander; severe burns;
shock.

Albumen Concentrate

Liver failure with low protein; ascites;
haemolytic disease of the newborn.

Cryoprecipitate
(Factor VIII + fibrinogen)

Haemphilia A; von Willebrand disease;
fibrinogen deficiency.

Factor VIII Concentrate

Severe Haemophilia A; patients with
Factor VIII inhibitors; von Willebrand
disease.

Factor IX Concentrate

Christmas Disease ( Haemophilia B );
deficiency of vitamin K dependant
clotting factors; Haemophilia A with
inhibitors; liver failure.

Fibrinogen Concentrate

Congenital or acquired cases of fibrinogen
deficiency or abnormality.

Human Immunoglobulin

Prophylaxis of Hepatitis A;
immunodeficiency; prophylaxis against
non-A, non-B hepatitis.
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Blood Product

Main Applications

Hepatitis B Immunoglobulin

High risk exposure groups (needle-stick
injuries, sexual contact, contamination of
open wounds).

Human Tetanus Immunoglobulin

Non-immunised patients with penetrative
wound injuries; treatment of established
tetanus.

Human Varicella zoster Immunoglobulin

Patients on immunosupressive therapy;
also given prophylactically after
significant exposure of babies born to
mothers with chicken-pox.

Human Rabies Immunoglobulin

Given prophylactically with rabies
vaccine in patients exposed to suspected
rabid bites.

Human Measles Immunoglobulin

Post-exposure prophylaxis in non-immune
immunosupressed patients, €.g.
leukaemia, lymphoma, children under 12
months of age.

Other Immunoglobulin Preparations

Rubella; Mumps; Cytomegalovirus;
Diptheria - given to patients who are
immunocompromised or those with
contraindications for relevant vaccines.

Selected extracts from Ghosh, 1988.
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Addendum 2.6 (a)

The French American British (F.A.B.) Categories of Acute Leukaemia

Acute Myeloblastic Leukaemia (A.M.L.)

Mo  Undifferentiated

M1 Myeloblastic without maturation

M2  Myeloblastc with maturation

M3  Acute Promyelocytic

M4  Granulocytic and Monocytic maturation (Myelomonocytic)
MS  Monoblastic or Monocytic

M6  Erythroleukaemia

M7  Megakaryoblastic

Acute Lymphoblastic Leukaemia (A.L.L.)
L1 Small Monomorphic

L2  Large Heterogeneous
LS  Burkitt Cell Type

Adapted from Hoffbrand and Pettit, 1993.
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Addendum 2.6 (b)
Selected Examples of Chromosome Abnormalities in Myeloid Neoplasms

Cytogenetic Abnormality Disorder

t (1;3)(p36,921) M.D.S., AM.L.

t(1;7) (p11;p11) M.D.S., AM.L., M.P.D.
inv(3)(q21q26) AM.L., M.D.S., M.P.D.

t(3;3)(q21;q26)

+4 AM.L.

-5 M.D.S., AM.L.
del(5q) M.D.S., AM.L.
-7 M.D.S., AM.L.
1(9;22)(q34:;q11) CM.L., AML.
Key:-

AM.L. Acute Myeloblastic Leukaemia

C.M.L. Chronic Myeloid Leukaemia

M.D.S. Myelodysplastic Syndrome

M.P.D. Myeloproliferative Disorders

del Deletion

inv Inversion

t Translocation (reciprocal)

+ or - Gain or loss of a particular chromosome (e.g. +4 signifies the gain of

an additional entire No. 4 chromosome)

Selected from Heim, 1990.
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Timeline of Twentieth Century Developments in Biotechnology and Genetics

(1990-1993)
Year | Researcher(s) | Discovery/Development
Correns, de
1900 | Vries and von | Independently discovered Mendel’s principles.
Tschermak
1902 | Sutton Reported that chrorpospmes occur as similar pairs and that
they separate at melosis.
1905 Stevens and Independently established that XX determines female and
Wilson XY determines male genders.
1908 | Garrod Proposed some human diseases to be due to inborn errors
of metabolism.
1909 | Johannsen Coined the word “genes” for the elements of heredity.
1910 | Morgan Pf‘oposed th.eory.of sex_—lmked inheritance (first mutation
discovered in Drosophila).
1927 | Muller Used x-rays to induce mutations in Drosophila.
1944 | Avery et al. Demonstrated that DNA carries genetic information.
Used electrophoresis to separate normal haemoglobin from
1949 | Pauling haemoglobin S thus demonstrating that sickle cell anaemia
is a result of a genetic defect at the molecular level.
1950 Hershey and Used radioactively labelled E. coli to prove that DNA (not
Chase proteins) is the true carrier of heredity.
Wilkins and Determined “ouline” of DNA using x-ray diffraction and
1951 N
Franklin crystallography.
1951 | Hsu Developed hypotonic method for separating chromosomes.
1956 | Tijo and Levan Estabhg,hed that human cells had 56 chromosomes (not 48
as previously thought).
1959 | Lejune Identified the characteristic trisomy 21 karyotype of Down
syndrome.
Jacob and Proposed that differences in cell structure and function are
1961 . . Z
Monod a result of specific gene expression and repression.
1964 | Nirenburg Established the basis of the genetic code.
Synthesised the first recombinant DNA molecule by
1972 1 Berg ef al linking D.N.A. fragments in-vitro.
Boyer and Performed the first experiment in genetic engineering by
1973 s . ;
Cohen splicing genes from a toad into E. coli.
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Year | Researcher(s) | Discovery/Development
Described a technique for analysis of DNA fragments by
W21 ] SRR using restriction enzymes (Southern Blot Analysis) **.
1976 Bishopsant Discovered the existence of carcinogenic oncogenes.
Varmus
1976 | Kan Rloneered the ﬁrs.t molecular technique for identification of
sickle cell anaemia.
Used recombinant DNA technology to produce a synthetic
Boyer - ..
1978 version of human insulin.
Botstein ef al. Discovered restriction fragment length polymorphisms
(RFLPs).
Discovered that a single gene mutation causes beta
Kan and Chang thalassaemia, using gene mapping techniques. A119wed
the development of prenatal tests for dozens of regional
1979 mutations.
P anisia Cloned the gene for human growth hormone.
Goodman
1980 | Mullis er al. Inver.lted. the polymerase chal{l re:flctlon (PCR) for
multiplying DNA sequences in-vifro.
1981 | Harper et al. Used in-situ hybridization to map the gene for insulin.
1983 | McKintock Discovered that chromosomes can translocate between
chromosomes.
Canionand Developed pulse-field gel electrophoresis.
Schwartz
1984
Jeffreys Introduced the technique for DNA fingerprinting.
Described a method for combining antibodies to enzymes
1986 | Schultz to create “abzymes” which have significant pharmaceutical
potential.
1987 | Rutter Prodl%c.ed the first genetically engineered vaccine against
hepatitis B.
1988 Leder and Awarded the first patent for a genetically modified animal
Stewart (a mouse highly susceptible to breast cancer).
Appointed Director of the National Center for Human
1989 | Watson Genome Research (U.S.) which has the aim of mapping
and sequencing all human DNA by 2005.
1990 | Kin Discovered the gene linked to breast cancer in high risk
& families (i.e. increased incidence before 45 years of age).
Found evidence that a gene on chromosome 17 causes the
1991 | King inherited form of breast cancer and is also associated with
an increased risk of ovarian cancer.
1993 | Cohen et ai. Produced a rough map of all 23 pairs of human

chromosomes.
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o Northern Blot Analysis is analogous to Southern Blotting except that it is used

to analyse RNA molecules. Western Blotting is used to analyse intracellular

protein.
Source: Compiled and adapted from:-
Prowse, 1992,
Lane, 1994,
O’Leary et al., 1998.
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Addendum 3.1

MLSO and Associated Grades - Main Duties and Responsibilities (Haematology)

(A) Post: Venipuncturist/Phlebotomist.

Grade: Medical Laboratory Assistant (MLA).
Typical Entry Qualifications: None, but may have nursing qualifications.
Responsible to: MLSO Grade 3.

Accountable to: MLSO Grade 4.

Main Duties

(2)

(b)

©

d

To collect blood samples by veni-puncture and finger/or heel-prick after being
trained to the satisfaction of the Pathologist and in accordance with the
Standard Operational Procedures (SOPs). Assessment of competency is
carried out by either the MLLSO Grade 3 or Business Manager, however the
declaration of competency is signed by the Pathologist - usually the
Consultant Haematologist.

To ensure that the laboratory report form is correctly completed. A minimum
of three key items of information are required - Hospital Identification
Number, Patient Name and Date of Birth. The action required by SOPs in the
absence of any one of the above is determined by the MLSO Grade 3.

To follow the necessary procedures in order to ensure that the blood is
collected from the patient named on the form. Competency with respect to
relevant procedures is assessed in the first instance by the Senior
Phlebotomist.

To ensure that the blood is placed in the appropriate container for its

respective analysis and correctly labelled.
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(e To ensure that the specimens arrive at the laboratory at the specified intervals
of time.

® To understand and obey the Health and Safety rules as determined by the
department. The employee’s understanding is assessed primarily via
completion of the Induction Log Book and by an IBMS approved MLA
competency file which has to be signed by an MLSO Grade 3 or above.

()  Any other duties as defined by the MLSO Grade 3.

(B) Post: General Medical Laboratory Assistant.

Grade: MLA.

Typical Entry Qualifications: Usually 5 or more GCSEs including Maths

and English. Some keyboard skills and

computer experience.

Responsible to: MLSO Grade 3.

Accountable to: MLSO Grade 4.

Main Duties:

(2)

)

To perform routine tasks under supervision, and in accordance to set
protocols, as determined by the MLSO Grade 3. This includes the labelling of
samples, matching of forms with specimens, input of demographic data (e.g.
requests such as Full Blood Counts) into PCs.

To input data into the main laboratory computer and the anticoagulant clinic

computer.
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(©)

(d)

(e)

®

(2

To undertake all laboratory based clerical duties associated with the
anticoagulant clinic. These would typically include preparation of patient files
for forthcoming clinics, contacting non-attendees, typing coagulation test
results and anticoagulant dosage into PCs, generation of specimen labels etc.
To understand and obey the Health and Safety rules as determined by the
department.

To follow departmental policies and procedures as described in the appropriate
documents (e.g. SOPs, policy documents), ie. those relating to Health and
Safety issues, foul weather procedures, fire evacuation, telephone
communications etc. The regulations relating to Control of Substances
Hazardous to Health (COSHH) assessments are also included.

Any other duties as may be defined by the MLSO Grade 3. Apart from
routine stock-keeping duties, MLAs are normally excluded from working in
Transfusion Departments (See Whitley Council, 1988).

To be aware of financial procedures and act in accordance with them.

(C) Post: Medical Laboratory Scientific Officer

(Basic Grade MLSO).

Grade: MLSO 1.

Typical Entry Qualifications: Registration plus IBMS Accredited or CPSM

Approved degree with appropriate training

period.

(There is an associated “Trainee” grade for entrants who are not State

Registered. These are individuals who hold degrees acceptable to CPSM, i.e.
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“approved” degrees, but which are not accredited by the IBMS. Such entrants
would be required to undertake an approved course of study (e.g. Primary
Fellowship of the IBMS or MSc in Biomedical Sciences) together with one or
two years of training in an accredited laboratory prior to a viva voce
examination. Only following successful completion of these requirements will
the individual become State Registered. The employer is obliged under Statute
(previous Whitley Council Agreements) to provide all reasonable support to
such trainees. Dependent on Trust Policy - such support may or may not include

college course fees, travelling expenses, costs towards book purchase, study

leave etc.
Responsible to: Head of Department and MLSO Grade 3.
Accountable to: MLSO Grade 4.

Main Duties:

(2)

To carry out routine analysis of of blood samples within the department, or
any other duties as designated by the MLSO Grade 4. In Haematology/ Blood
Transfusion Departments these would typically include the operation of blood
count analysers, microscopy, electrophoresis, cytochemical staining,
erythrocyte sedimentation and plasma viscosity studies, blood grouping,
antibody screening, compatibility testing, other serological investigations,
preparation of blood products prior to transfusion, and performing blood
clotting studies etc. A degree of interpretative work is required, also problem-
solving abilities (eg. the identification of the causes and significance of
analyser “flagging” systems. These are electronic alarms or written indications

of suspect results).
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(®)

©

(d

(e)
®

(®

G

@

1)

()

M

(m)

)

(0)

®

Reporting of results to senior staff when indicated and telephoning such
results to wards or clinics and when necessary to answer queries.

Record test results in logbooks and enter these into computer terminals as
appropriate.

Assist in the collection and sorting of specimens and deliver reports to
laboratory offices and haematology clinics.

Prepare reagents and standards and report deficiencies to the MLSO Grade 3.
To take blood samples from patients when phlebotomy staffs are unable to do
this.

Perform routine daily “start-ups” and instrument checks.

Assist in general laboratory and instrument cleaning.

To understand and obey the Health and Safety rules as determined by the
department.

To rotate between the Haematology, Blood Transfusion and Immunology
sections as required.

To supervise MLAs , particularly during the absence of senior staff. In
practice “supervision” is translated into general help, guidance and advice
given to MLAs.

To undertake the tasks of ML As as and when required.

To participate in Quality Control assessments.

To continue professional education for Fellowship of the IBMS or other
qualifications subject to the approval of the Consultant in charge.

To participate in the departmental “on-call” service subject to the approval of
the Consultant in charge.

To be aware of financial procedures and act in accordance with them.
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(@)  To possess suitable computer literacy and keyboard skills. Competency in this
area is usually assessed at interview, e.g. the candidate may be asked questions
relating to software packages, programmes, major pathology network systems
etc.

(r) Any other duties as may be defined by the MLSO Grade 3. Whitley Council
Agreements (1988) allowed for discretionary grade scale salary enhancements
to be awarded to staff (but not trainees) for posts which carried “additional
responsibilities or require specialist skills but which do not warrant a higher
grade”. Up to three such points may be given and could typically be awarded

to individuals supplying expertise, e.g. on haemoglobin electrophoresis to all

hospitals within a district.
(D) Post: Senior MLSO.
Grade: MLSO 2.

Typical Entry Qualifications:  Fellowship of the IBMS or equivalent
(i.e. appropriate higher degree e.g. MSc in
Biomedical Sciences).

Responsible to: Head of Department and MLSO Grade 3.

Accountable to: MLSO Grade 4.

Main Duties:

(a) Supervise and co-ordinate the activities of MLSOs and MLAs in the

department.
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(b)

(©)
d

®
(@
(h)

)
@

)
M

(m)

(n)

Plan work-schedules and determine work priorities assigned to the department,
including daily workload rotas.

Ensure tests are performed in accordance with established protocols.

Assist in the training of staff according to local policies, including training and
competence assessments of MLAs in the department.

To monitor and collate data for internal and external quality assessment
schemes.

To participate in the emergency “on-call” rota.

To monitor and update accreditation documentation as required.

To assess (with others) the departmental Individual Performance Review
Programme.

To take technical charge of the department in the absence of the MLSO Grade 3.
To understand and obey the Health and Safety rules as determined by the
Health and Safety Committee of the department.

To be aware of the financial procedures and act in accordance with them.

To assist in other sections within haematology as determined by the Head of
Department.

To carry out additional duties as determined by the MLSO Grade 3.
(Discretionary advancements may be awarded for responsibility in relation to
providing an antenatal serology service, operating a special reference
laboratory, training of junior grades or similar duties).

To assist in the future development of the department, e.g. the evaluation of
new techniques and instrumentation (Procedures are usually prescribed by

Department of Health protocols).
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(o) To monitor and update computer documentation as required for routine
transfusion practise.

(p)  To provide a “back-up” reference serology service.

(E) Post: Chief MLSO.(Transfusion).
Grade: MLSO 3.
Typical Entry Qualifications: As for MLSO Grade 2 plus 3 or more years of
experience at MLSO Grade 2 level.
Responsible to: Medical Head of Department for provision of
scientific services.
Accountable to: MLSO Grade 4 for all aspects of technical

work and for all MLSO staff.

Main Duties:

(a) Supervision of MLSO and support staff attached to the department.

(b) Application of departmentally agreed procedures relating to work selection
methods.

(c) To allocate and co-ordinate the scientific work of the department so that staff
and equipment are used to maximum benefit.

(d) To ensure adequate stocks of blood and blood products for transfusion and apply
departmentally agreed storage and distribution policies for blood bank products.

(¢€) Maintain adequate storage facilities for blood and blood products and implement
departmental policies for checking and maintaining storage conditions for blood

and blood products.
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®

To be responsible for Quality Control procedures both internal and external to
the Blood Bank.

Monitor the scientific performance of the staff and establish and maintain
appropriate education, training and development programmes in transfusion
science and ensure scientific information reaches the staff to encourage their
development. Make recommendations on requests for study leave.

Maintain the levels of supplies and consumables, liase with other departmental
chiefs and the MLSO 4 to ensure maximum benefit when purchasing supplies.
To co-ordinate annual leave for Blood Bank permanent staff and liase with other
chief MLSOs in the Department of Haematology to organise internal rotation
and daily allocation of staff within the department.

To assist with the arrangement of “out-of-hours” rotas and report when
workload becomes excessive.

To assist with recruitment, appointment and induction of MLSO and support
staff within the department.

Monitor workload and provide relevant statistics in blood transfusion and
related areas.

To apply hospital laboratory and departmental policies of safety and security in
order to maintain a safe working environment.

Attend laboratory meetings with the Clinical Manager and MLSO 4 so that the
work of the laboratory is co-ordinated.

To participate in formulating operational policies and in assessing needs for
additional resources and new developments.

Any other duties appropriate to the grade in order to ensure the smooth running

of the department.
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(@) To provide scientific and technical services in all aspects of antenatal serology

on a district-wide basis.

(r) To effectively manage the provision of transfusion services as itemised above

and to participate as a member of the departmental management team.

(s) To liase with medical and nursing staff who have the authority to request the

Department’s services.

(F) Post:

Grade:

Typical Entry Qualifications:

Responsible to:

Accountable to:

Main Duties:

Senior Chief MLSO.

MLSO 4.

As for MLSO Grade 3 with additional
experience (scientific or managerial).

Not Applicable.

Head of Department and Consultant
Haematologists, also Business Manager for
administrative issues relating to MLSO and

support staff.

(a) To take technical charge of one section of the department.

(b) To supervise all MLSO and support staff, arrange work rotas and ensure their

duties are carried out as allocated.

(©) To assist the Consultant Head of Department in all matters relating to the

efficient running of Haematology services.
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(d)

(e)

®

(@

(b

@

()

()

k)

M

To participate in the business planning, organisation and development of the
Pathology Directorate on a corporate basis.

To be responsible for the technical work and quality control of the department,
providing a high quality technical service to specifications agreed with the
Consultant Head of Department.

To be responsible for accreditation of the Haematology Department and to
ensure that all relevant policies and procedures are updated.

To develop action plans to achieve and sustain improved levels of efficiency
and effectiveness contributing to future planning and rationalisation of
laboratory services.

To ensure that research and development relating to technical processes and
equipment is actively pursued and encourage staff to do likewise.

To participate in the operation and administration of the pathology computer
system according to protocols and procedures agreed with the Computer
Systems Manager to whom all problems and malfunctions must be reported.
To liaise as necessary with other hospital and laboratory staff in integrating the
work of the Pathology Laboratory to meet agreed objectives.

To organise and monitor workload, to identify purchasers and users for costing
and customer care purposes and to deal expeditiously with all user complaints,
maintaining records of all such incidents and reporting them to the Consultant
Head of Department.

Collate and present information on workload and costs as required for
budgetary control. Collate workload statistics.

To be responsible for the financial performance of the Department; for

ensuring that financial targets are met and for advice in reviewing the
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allocation of resources including the validation of claims for approved
expenditure as an authorised officer.

To ensure that for any operational changes (e.g. the introduction of new
equipment or re-arrangements of clinical services in the District) the revenue
consequences are fully assessed.

To provide a framework within which staff are encouraged to contribute fully
in such a way as to ensure maximum motivation and to be conducive to high
morale.

To maintain personnel records and be responsible for the recruitment,
selection and induction of all technical staff in consultation with the
Consultant Head of Department.

To ensure that effective counselling takes place for technical staff and that
whenever this is undertaken in a disciplinary context, fully detailed reports are
provided to the Head of Department.

To ensure the implementation of Intellectual Property Rights according to
Trust Policy.

To be responsible for the education and training programme for all technical
and support staff.

To ensure an effective procedure is maintained for the procurement of
laboratory equipment and supplies.

To ensure satisfactory maintenance of buildings and equipment and their

security, reporting to the Estates Department on any problems.
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(u)  To ensure compliance with, and the effective working of all policies approved

by the Trust in relation to health and safety, buman resource management,

finance supplies etc.
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Addendum 3.2(a)

Pro-forma for Face-to Face Interviews Relating to “Profession”

Question 1

What is your occupation?

Question 2

What is your grade or designation?

Question 3

Are you a member of a profession?

Question 4

In your opinion, what are the characteristics of a profession?
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Addendum 3.2(b)

Socio-Economic Classes

(Not Sub Classified)

Class Members

I Professional Occupations

II Intermediate Occupations

II Skilled Occupations (Including Manual, Non-Manual and Agricultural)

v Partly Skilled Occupations (Including Manual, Non-Manual and Agricultural)

A% Unskilled Occupations (Including Manual and Non-Manual)

Source:- OPCS (1980).
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Addendum 4.1

Comparative Statistics for Four European Countries *

UK Germany | Greece Sweden
Total Population in 1999 58744 | 82178 10626 8892
(x 1000)
Annual Growth Rate (%) 0.2 0.4 0.4 0.4
% Population aged 60+ years
(1990) 20.9 20.4 20.0 22.8
% Population aged 60+ years
(1999) 20.9 22.7 23.6 22.3
% Change during the 1990s 0 +2.3 +3.6 -0.5
1999 Male Life Expectancy 747 737 755 771
(ears) . L ' .
1999 Female Life Expectancy 797 80.1 80.5 81.9
Q) 3 L . .
Total Expenditure on Health as
% of GDP 5.8 10.5 8.0 9.2
Public Expenditure as % of
Total Expenditure on Health =00 L= 2.8 (L
Private Expenditure as % of
Total Expenditure on Health 2l 220 il 2
Public Expenditure on Health as
% of Total Public Expenditure 2 L Lo LI
Total per Capita Health
Expenditure (USA $) 1193 2365 964 1943
Ranking for Overall Health **
System Attainment Estimates ? 14 s %
No. of People per available
Hospital Bed 2.5 126 199 194
No. of people per physician 629 313 258 384
* Unless otherwise indicated, figures are for 1999
*x Estimates are for 1997 —total number of countries = 191

Source:- WHO (2000).
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Addendum 5.1

Review of Professions Supplementary to Medicine Act 1960

Selected Abstracts of Recommendations

Broad Principles

8.2

8.3

8.4

8.5

8.6

A Bill should be introduced to establish a new statutory body with new
powers, building on the experience of CPSM, but introducing new elements to
provide a state-of-the—art regulatory system for health and related professions.
The legislation should be framed with the expectation that the number of
relevant professions will grow and that changes in the health and education
fields will continue. It must therefore be more flexible than the 1960 Act,
having some prescriptive elements (e.g. clearly defined powers and duties) but
giving the new statutory body the ability to modify structures, make policy
and delegate functions.

The primary purpose of the new legislation should be to provide protection to
the public through the regulation of health professions and this aim should be
paramount.

The professions to be included would be those which satisfy the criteria
defined in Chapter 5 of this thesis. The key test is whether there is potential
for harm arising either from invasive procedures or application of
unsupervised judgement by the professional which can substantially impact on
patient/client health or welfare.

We recommend that all CPSM professional groups be included from the start.

Negotiations will be required over some details, which we discuss below.
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8.7

8.8

8.9

8.10

8.11

There is a small number of other groups and professions which may be
potentially eligible. An opportunity should be provided for such groups to
enter discussions regarding their inclusion within the new arrangements.

The Bill should establish protection of common title for all the regulated
professions. Careful arrangements will be required for the professions, which
have a significant body of non-State Registered members practising in the
private sector.

The Bill should give more effective and flexible powers to the new statutory
body to regulate the conduct of registered professionals. These should include
a more appropriate definition of professional misconduct, and powers to apply
a range of sanctions as appropriate. These powers would be exercised by the
Professional Conduct Committee. The new Council will also need to monitor
compliance with the protection of title.

The Government should continue to provide the oversight and ultimate court
of appeal role for this legislation, but with reduced involvement in policy and
administrative matters. This could be done through the Privy Council or the
Secretary of State. If the Secretary of State is chosen, it will be important to
ensure that arrangements for consulting the Government interests are effective,
and that the new Council is free to make policy and manage its own affairs in
a way that has not been the case with the CPSM.

The statutory body should comprise:

A new enlarged Council with stronger powers to decide matters currently
referred to the Privy Council. The council, because of its size, would

necessarily delegate many of its duties to Statutory Committees. We envisage
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four Committees established through primary legislation but supervised by the
Council:

a Preliminary Proceedings (or Investigation) Committee (PPC) dealing
with all initial complaints — whether covering health or disciplinary matters;

a Professional Conduct (or Discipline) Committee (PCC) dealing with
standards of conduct and disciplinary hearings when referred by the PPC;

a Health Committee dealing with health hearings when referred by the PPC;
an Education Committee dealing with pre-registration qualifications, CPD,

and registration criteria including for overseas applicants.

The new Council

8.12

8.13

8.14

The name of the new Council is of symbolic importance. We believe that the
title which best represents its role over the likely period of any new Act would
be:

Council for Health Professions (CHP)

Although there will be criticism of this, we have heard no alternative
suggested that so adequately covers the range of professions to be regulated,
and some of the alternatives suggested are offensive to one profession or
another.

Overall Function:

We recommend that this be defined as :

to provide protection to the public by specifying and monitoring standards of

education, training and conduct for health professions.
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Main Duties and Powers:

8.15 We recommend that these be defined as to regulate health professions by :

8.16

1.

establishing and maintaining a register

specifying and monitoring standards of education and training at all stages
(including visiting institutions and approving courses and other entry
routes as appropriate)

specifying and monitoring standards of conduct

investigating allegations against professionals; and taking action to ensure
the protection of the public

carrying out other duties that support these functions.

The Council should be given all the powers needed. These would include
those which the PSM Act gave (to the Council, Boards and Disciplinary
Committees) and others to reflect more recent practice and specific

recommendations below. They would be of three types:

matters the Council could determine itself;

matters needing Government approval (generally matters of equity or
natural justice), which it could decide and recommend to the Government
for approval by negative resolution;

major matters (generally those requiring amendment to the primary
legislation), requiring a formal submission of a case by the Council leading
to consideration by the Secretary of State and colleagues and subsequently

affirmative resolution of both Houses of Parliament.

8.17 Examples of these would include the following:

i

the Council could itself:
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8.18

8.19

appoint new members within an agreed composition (except for positions
defined as subject to Government or other appointments);
appoint medical and legal assessors;
appoint a registrar and staff;
set up additional non-executive committees and working groups as required,
including a Panel of Professional Advisors;
make payments to members, assessors and members of the Panel, in
accordance with Council rules.
the Council could recommend for Government to approve:
its rules (voting procedures etc.) and principles of membership;
fees for registrants and applicants;
procedures for professional conduct (for approval by the Lord Chancellor).
major matters would include:
protected titles;
adding a new profession to the Council, or removing or reconfiguring existing
ones.
The Council would also act as the Designated Authority under the European
Directives for all the regulated professions.
Principles of Membership:
The main principles we recommend are :
at least one third of members are not registered professionals (at least
33%).
(There is a case for a majority of non-professionals, and we believe that this
could be a logical development of current trends in public policy on

professional regulation. Some have argued strongly for a lay majority on any
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new Council. However, we have decided that this would be too radical a
change at this stage. The greater public accountability and improved checks
and balances which we seek will be achieved by the new structure we
recommend (specifically the abolition of profession-specific boards with their
in-built professional majority) and so the issue of the precise balance of lay to
professional membership on the Council is not critical);

each profession regulated to be represented, equally (irrespective of size);

at least one representative of each profession to be a person who is wholly

or mainly engaged in clinical practice;

professionals to be elected by each professions’ registrants;

the other interests represented should be: medicine, other health

professions, consumer, educationalist, employer (private, social services

and NHSO) lay;

lay/consumer nominations to be made by the Government who would also

ensure that at least one member on Council is living/working in each

country (England, Wales, Scotland, Northern Ireland);

the Chairs of three statutory committees (Preliminary Proceedings,

Professional Conduct, Education) would be members ex-officio. (There is

no operational reason to recommend this for the chair of the fourth

committee, Health, but he or she could be a member if appropriate).
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8.24 Illustrative Composition of the Council for Health Professions with ten

professions.

CHP professionals (2 per profession) 20

Medical and other health/care practitioners 6

Educationalists 2

Employer Private Sector 1
Social Services 1
NHS 2

Consumer/lay 2

Ex-officio (Chairs of Statutory Committees - max. number if not 3)

included above)

TOTAL 34-37

Proportion of CHP professionals (max) 59%

8.43 Illustrative composition of the CHP Education Committee with ten
professions.

not Council Members:

CHP professionals from the Panel of Professional Advisers (1 10
per profession)

Education providers (e.g. Heads of School) 2

Council members:

Chair (ex-officio a Council member) 1
CHP professionals (chosen for their particular contribution to 3
education)

Other Council nominees 2
Nominees by DfFEE / CVCP / SCOP / HEQC

Medical practitioner — educationalist 1
TOTAL 21

Source — McLean, 1996.
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Addendum 5.2 (a)

MLTB Statement of Conduct (1989)

STATEMENT

A. No registered medical laboratory scientific officer should:

1.

By any act or omission do anything to or cause anything to be done which he or
she has reasonable grounds for believing is likely either to endanger or affect
adversely in a substantial way the health or safety of a patient or patients.

Hold himself or herself out as a person who, by training and experience, is
professionally qualified to diagnose or treat disease in man or animal.

Knowingly accept, obtain, assist in obtaining or report on any specimen for the
purpose of the diagnosis and/or treatment of disease, or make any investigation for
those purposes unless the diagnosis and/or treatment are to be performed by a

registered medical, dental, or veterinary practitioner.

Unless there is specific evidence to the contrary, it is considered that a medical laboratory
scientific officer who has carefully followed procedures, which have been approved by local
health management’s for requesting laboratory tests, will not be considered to be in breach of
this requirement. Even in those cases where there is specific evidence, the Disciplinary
Committee of the Board may take into account special circumstances, such as emergencies,
which may enable them to consider that a breach of this rule should not make the registrant
guilty of infamous conduct in a professional respect.

Knowingly disclose to any patient or to any other unauthorised person the result
of any investigations or any other information of a personal or confidential nature

gained in the course of practice of his or her profession.

Unless there is specific evidence to the contrary, it is considered that a medical laboratory
scientific officer who has carefully followed procedures which exceptionally have been
approved by local health management for reporting results to patients (or in the case of
children, their parents or guardian) will not be considered to be in breach of this requirement.

Knowingly falsify or suppress a report of any laboratory investigation with which

he or she may be concerned.
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B. Advertising by medical laboratory scientific officers in respect of professional
activities shall be accurate and professional; restrained. Advertisements whether
written, or audio-visual, should not be false, fraudulent, misleading, deceptive,
self-laudatory, unfair or sensational. Explicit claims should not be made in
respect of superiority of personal skills, equipment or facilities. Professional signs

should be dignified and restrained.

R. Pickis, M.A.

Registrar

Council for Professions Supplementary to Medicine
Park House

184 Kennington Park Road

London SE11 4BU

November 1989
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Supplementary Note Relating to Pregnancy testing

During the last few years many state registered medical laboratory scientific officers
have asked the views of the Medical Laboratory Technicians Board about the
propriety of members of the profession performing pregnancy tests without reference

to a medical practitioner.

The Board formerly took the view that pregnancy tests should be treated as coming

within paragraph 2 of the Statement of Conduct.

In the light of recent developments, however, and in particular of the decision of the
Pharmaceutical Society to relax a somewhat similar requirement in respect of
pharmacists, the Board has decided that it is no longer desirable or necessary that
paragraph 2 should continue to apply to pregnancy tests conducted by state registered

medical laboratory scientific officers.

At the same time however, it has recorded its view that in the interest of patients, it is
desirable that reports should always be made to the patient’s doctor. The Board
therefore strongly advises medical laboratory scientific officers that when conducting
pregnancy tests, they should either themselves report the results to the patient’s
doctor, or, if the patient is unwilling that they should do so, that they should strongly
recommend the patient to report these herself, such a recommendation being included

in the report on the test which is given to the patient.
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Practitioners are reminded that subject to what has been said above, the statement
relating to infamous conduct still holds good whether pregnancy or any other tests are

being conducted.

Source: Medical Laboratory Technicians Board: Registration under The Professions

Supplementary to Medicine Act, 1960. Notes to Applicants.
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Addendum 5.2 (b)

IBMS Professional Code of Conduct (1996)

Code of Professional Conduct

All members of the Institute shall always:-

1.

2.

Exercise their professional judgement, skill and care to the best of their ability.
Fulfil their professional role with integrity, refraining from its misuse to the
detriment of patients, employers or professional colleagues.

Seek to safeguard patients and others, particularly in relation to health and safety.
Treat with discretion all confidential and other information requiring protection
and avoid disclosing to any unauthorised person the result of any investigation or
other information of a personal or confidential nature gained in the practice of
their profession.

Act in good faith towards those with whom they stand in professional relationship
and conduct themselves so as to uphold the reputation of their profession.

Strive to maintain, improve and update their professional knowledge and skill.
Promote the study and development of biomedical science and the education and

training of biomedical scientists.
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Addendum 5.3
Selected Abstracts from Annexe to CPSM Press Release of October 1993

(See Note 35)
Routes to State Registration for Medical Laboratory Scientific Officers

Privy Council Agreement 27 September 1993

Introduction

3. There is a need for the new training proposals to reflect (as far as possible) current
training needs of the pathology laboratory Medical Laboratory Scientific Officers
and those likely in the future. As pathology laboratories face major changes in the
ways in which laboratory services are to be provided so the MLT, the Board must
adjust its education and training requirements. Current and future changes include
the introduction of Medical Laboratory Assistants (MLAs), new technology, new
methods of providing analytical services (including Near Patient Testing) and the
potential management changes which include the breaking down of the traditional
barriers between the pathology disciplines. For these reasons the MLT Board has
concluded that the normal route of entry for registered MLSOs should be from
those currently holding appropriate broad based degrees. Such programmes will
enable entrants to the laboratories to more easily adapt to the inevitable changes

referred to above.............
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Agreed routes

5. The major route of entry is via specifically approved BSc degrees in Biomedical

Sciences (vocationally orientated) which include 1 year’s in-service training in

approved laboratories, whether as part of an intercalated programme or undergone

after the final examination. 20 such programmes from 17 UK universities have

already been approved, and more submissions are expected. The change from

present requirements (namely, from 2- to I-year in-service training) is

implemented with immediate effect.

6. Other routes of entry are as follows: -

6.1 Single-honours and modular degrees with major elements of the following

subjects: -
Anatomy Biochemistry Biomedical Sciences (non-vocational)
Biology Gentics Immunology
Microbiology | Molecular Biology | Pathology
Pharmacology | Pharmacy Physiology

These require 1 year’s in-service training and acquisition of the basic

knowledge relevant to the chosen pathology discipline, as judged by success

in a specially approved postgraduate Diploma in medical laboratory sciences

(eerprn . . ovrrrre, ) or in the Primary examination of the Institute of Medical

Laboratory Sciences. The 1-year day-release course in preparation for the

latter is currently offered by 9 universities in England and Wales (....... ) and

is open to graduates or holders of HNC/HND in medical laboratory sciences.

540




6.2

6.3

6.4

It has the following structure: -

Section 1 (175 hours) covers the Biology of Disease, including Statistics and
Epidemiology.

Section 2 (75 hours): the route for HNC/HND holders would cover
Biomedical Sciences, but the route for the above graduates in non—
vocational degrees would be to take one of five subject options: cellular
pathology, clinical chemistry, haematology, medical microbiology or
transfusion science/immunology.

Partial exemptions can be granted according to prior qualifications. The
change from present requirements (namely, from 2- to l-year in-—service
training plus topping up the knowledge base) will take effect immediately
for new trainees.

Single-subject degrees in less closely related sciences (chemistry, physics,
biophysics) would require 2 years in service training plus the Primary
examination of the IMLS or a specially approved postgraduate Diploma with
similar content. The change from present requirements (recognition instead
of exclusion of these degrees, plus topping up of the knowledge base) will
take effect immediately. (Those already in training can continue without a
top-up qualification)...................

Higher degrees accepted for Fellowship of the Institute of Medical
Laboratory Sciences (which contain the necessary knowledge base in a
pathology subject) will require 2 years in-service training.

BTEC/HNC will continue to be accepted as a preliminary qualification, but
will cease to be recognised after the 1993 intake of students (i.e. recognition

up until 1996, allowing for any resits).
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7. TFinally, it is proposed that from the date above no other qualifications will be
acceptable as preliminary qualifications for state registration.

8. The position regarding overseas applicants is being clarified.
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Addendum 5.4

IBMS Approved CPD Credit Ratings (December, 1998

Credits for Recognised Educational Activities

Accredited activities (courses, workshops etc.)

1 per day (approx)

Journal Based Learning 0.5 per set
Project Supervisor 1 per year
Refereed Publication (primary author) 3 per article
Refereed Publication (co-author) 1 per article

Research Presentation (short paper or poster)

1 per presentation at National or
International meeting

Structured Reading

Self-Selected Structured Reading

3 per essay borderline pass 1.5)

Textbook (or Chapter) Author

5-7 credits
Textbook
Chapter in book as: | Primary Author 3 credits
Secondary Author 1 credit
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Credits for Recognised Professional Activities

Accredited Instrument Training Courses

1 per day (approx)

Discussion Group Attendee

0.1 per meeting

Discussion Group Organiser

0.2 per meeting

Examiner * (Fellowship, BSc, MSc, PhD)

1 per examination

Invited Lecturer (local)

0.2 per lecture

Invited Lecturer (national/international)

0.5 per lecture

Journal Club Attendee

0.1 per meeting

Journal Club Presenter

0.2 per meeting

Non-IBMS Accredited Activities

1 per day

Courses, workshops etc.

0.5 per half day

0.1 for attendance

Case Study Meeting .
0.2 for presenting

Organiser 1.0 per year

Extel:nal Organising Committee Meetings 0.5 per year

Quality -

Assurance | Group Chairperson 1.0 per year

(EQA) A 0.5 per assessment

ssessor

session

Membership of Approved Professional/Scientific Body

0.5 per year

Organiser of IBMS Accredited Activities

credits same as
attending

Officer of Professional/Scientific Body

0.5 per year

Other Scientific or Management Publication (single author)

1 per publication

Professional Appointments

1 per diploma

period
Structured Reading or Journal Based Learning Question Setters | 1 per set
Teaching ** 0.1 per hour
Workplace Tutor for Part-time (integrated) Degree Courses 1 per year

* Examiner not in full-time employment in education

** Teaching on recognised degree courses and not in full-time employment in

education
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Addendum 6.1

Taped and E-mail Based Interviews — Issues Relating to Biomedical Sciences

Instructions to Respondents

Thank you for agreeing to participate in this interview which forms part of a PhD
thesis and is divided into 3 sections. The estimated completion time is about one
hour. There are in total 35 “core” questions that address various issues primarily
related to education and training in Biomedical Sciences. Those in Section C are

specifically directed towards European aspects.

You should bear in mind that you may not be able to answer some of the questions —
if this is the case simply answer “don’t know” and please remember that all responses
will remain anonymous. If for some reason you do not wish to answer a particular
question then you should leave a blank answer. There will be occasional questions

that will appear to be similar to previous ones.

The interview is undertaken on the basis that your views are entirely personal and do
not reflect those of any organisation you may represent. If you have any objections to

the basis of these interviews you should request termination of the interview process.

Should you require receipt of a copy of the relevant chapter prior to submission of the
thesis, please indicate this at the beginning of the interview. Those respondents
participating in e-mail based interviews should bear in mind that the researcher is
reliant on the fact that friends, colleagues, text-books etc. will NOT be consulted prior

to any responses to the questions asked.
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If you require any additional information or would like further clarification of any of

the issues addressed above, please provide contact details below: -

Name: -

Address: -

Tel: -

Fax: -

E-mail: -
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Addendum 6.2

Protocol for Taped and E-mail Based Interviews

SECTION A

Question 1

When did you begin your present post or occupation?

Question 2

If applicable, when did you begin either full-time or part-time teaching in biomedical
sciences?

Question 3

When did you first become state registered or licensed to practise as a medical
laboratory technologist?

Question 4

What is your formal designation or job title?

Question 5

Please outline the main responsibilities within your current post.

SECTION B

Question 6

What do you consider to have been the most important developments in
EDUCATION and TRAINING within Biomedical Sciences in the last half-century?
Question 7

Please address the same question, but this time in relation to PROFESSIONAL

DEVELOPMENTS.
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Question 8

Are you a member of a profession?

Question 9

What are the characteristics of a profession?

Question 10

Would you consider MLSOs or medical laboratory technologists to be members of a
profession? (Please explain the reasons for your answer).

Question 11

What are your views on the move towards an “all-graduate” entry into the profession
such as we have in the UK?

Question 12

Please comment on the development of postgraduate courses for the profession in
your own country.

Question 13

We have a system in the UK called “APEL” or “Accredited Prior Experiential
Learning “ (APEL). This means that we can credit prospective students with previous
work or experience in a laboratory. This credit can then be used to gain access to
academic courses. Do you think this is a good or bad idea? (please give reasons for
your answer).

Question 14

Do you have similar systems in your own country?

Question 15

We also have procedures or programmes in the UK called “Continuous Professional

Development” (CPD). These are combinations of courses and reading material for

551



practitioners who may be already qualified but who need to become updated. Do you
have any views on such programmes?

Question 16

Do you have similar systems in your own country?

Question 17

As far as the future is concerned (say the next ten years) which areas of Biomedical
Sciences do you think represent the best opportunities for young practitioners?
Question 18

What do you consider to have been the “watersheds” (main turning points or the most

important changes) over the last few decades in relation to your profession?

SECTION C

Question 19

Do you have any comments to make on the European General Directives on the
“Mutual Recognition of Professional Qualifications™?

Question 20

Do you see any advantages to those students or young practitioners who decide to
work in European countries other than their own?

Question 21

Do you see any disadvantages to them?

Question 22

Can you identify any obstacles to the development of Trans-European co-operation

schemes in education and training within the Biomedical Sciences sector?
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Question 23

Would you want to see any safeguards to protect young Biomedical Scientists who
wished to practice in European countries other than their own? (please qualify your
answer).

Question 24

How would you ensure that there was parity in relation to coursework and other
assessments for those students studying in European countries other than their own?
Question 25

Are you in favour of the mutual recognition of European professional qualifications?
(please provide reasons for your answer).

Question 26

What do you think other European nations can teach you and your colleagues about
practising or teaching Biomedical Sciences?

Question 27

Considering the European education and training programmes generally — please give
a numerical score for the system in your own country. In other words where in the
ranking do you think you are (consider the best to be “1” numerically and the worst
to be “15”).

Question 28

What do the letters “ECTS” mean?

Question 29

What are the requirements (basic rules and regulations) for “ECTS”?

Question 30

What do the letters “SEM” mean?
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Question 31

Who is the current President of the European Commission?

Question 32

Which country holds the current Presidency of the Council of the European
Parliament?

Question 33
What does the acronym “ERASMUS” stand for?

Question 34
What is DGXXII?

Question 35

What system is used for appointing the country holding the Presidency of the Council

of the European Parliament?

554



Addendum 6.3

555



Addendum 6.3

List of Respondents

(Clinical Biochemistry)

Country Occupational Designation/Title/Discipline Rez:e:;:ce
UK MLSO 3 (Haematology) UK1
MLSO1 UK2
MLSO3 (Histopathology) UK3
MLSO04 (Medical Biochemistry) UK4
MLT Representative to the Shadow
Health Professions Council
Near Patient Testing Manager (Biochemistry) UKS5
MLSO1 (Medical Microbiology) UK6
MLSO3 (Haematology) UK7
MLSO2 (Medical Microbiology) UKS8
MLSO1 (Medical Microbiology) UK9
MLSO3 (Haematology) UK10
MLSO4 (Medical Microbiology)/
Business Manager (Pathology Department)/ UK11
Standing Representative to CPSM
MLSO3 (Medical Biochemistry) UK12
(Pathology Departmental Training Officer)
Germany | MTLA (Medical Biochemistry/Haematology) GE1
MTLA (Medical Biochemistry/Haematology) GE2
MTLA (Medical Microbiology) GE3
MTLA (Histopathology) GE4
MTLA (Medical Microbiology) GE5
Greece | Research Fellow (Medical Microbiology) GR1
University Pathology Research Department
Technologist of Medical Laboratories GR2
(Clinical Biochemistry)
Technologist of Medical Laboratories GR3
(Medical Microbiology)
Technologist of Medical Laboratories GR4
Technologist of medical Laboratories GR5
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Reference

Country Occupational Designation/Title/Discipline Code
Sweden | Biomedicinsk Analytiker (Clinical Physiology) S1
Biomedicinsk Analytiker (Clinical Chemistry) S2
Biomedicinsk Analytiker (Medical Microbiology) S3
Vc’z‘rdlfz‘rare gHeal.thcare Teacher) / MLT S4
(Medical Microbiology)
Biomedicinsk Analytiker (Clinical Chemistry) S5

557




Addendum 7.1

558



Addendum 7.1

Institutions Participating in Undergraduate and Course Director Surveys

UK

Department of Biomedical Sciences
University of Bradford

School of Pharmacy and Biomedical Science
Faculty of Applied Sciences

De Montfort University

Leicester

Biomedical Sciences
(Stockton Campus)
University of Durham

School of Life Sciences
Faculty of Science
Kingston University, Surrey

School of Biological and Applied Sciences
University of North London

Department of Biological Sciences
University of Paisley

School of Pharmacy and Biomedical Sciences
Faculty of Science
University of Portsmouth

School of Applied Sciences
University of Wales Institute, Cardiff

Germany

Lehranstalt fiir med.-techn. Assistenten
Universitdtsklinikum Aachen
Pauwelsstrasse 30

D-52074 Aachen

Lette-Verein

Lehranstalt fuer Med.-tech. Assistenten
Viktoria-Luise-Platz 6

D-10777 Berlin
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Staatliche Schule fiirtechnische Assisten in der Medizin
Klinikum der J. W.Goethe Universitdt

Theodor Stern Kai 7

D-60590 Frankfurt am Main

Georg-August-University Gottingen
Abt. Klinische Chemie/Zentrallabor
Robert-Koch-Str. 40

37075 Goéttingen

Institut fiir Hygiene und Umweltmedizin
Universitdt Kiel

Brunswiker Str. 4

D-24105 Kiel

Naturwissenschafiliches Technikum
Neustadter Str. 2 D-76829 Landau

Labor fiir zellulaere Diagnostik (FACS-Labor)
Universitaetsklinikum Maanheim
Theodor-Kutzer-Ufer 103

D-68167 Mannheim

MTA-Schule
Universitaetskliikum
Baldingerstrasse
D-35043 Marburg

MTA-Schule Offenbach
Starkenburgring 66

D-63069 Offenbach/Main

Staatliche Berufsfachschule fiir MTLA
Pettenkoferstrasse 9a

80336 Miinchen

Greece

TEXNOAOTITKO EKITAIAEYTIKO IAPYMA AGHNAZXZ

(Technological Educational Institution of Athens)

Sweden

INB Hiilsohogskolan
SE 55111, Jonkoping Universitet
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Institutet for Kemi
SE 65188, Karlstat Universitet

Biomed Labvet, Biologihuset
SE 90187, Umea Universitet

Institutet Medizin Biochemi & Mikrobiologi
SE 75123, Uppsala Universitet
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Addendum 7.2

Dear Student

You will be aware that this is a period of significant change within Europe — not only
with respect to the enlargement of the European Union but also in relation to matters
relating to economic, social and political developments. As part of its initiatives
towards the establishment of a common sense of European citizenship, the European
Commission has introduced a number of educational measures aimed at fostering

harmonisation within the Union.

In an attempt to gauge the affect of such changes within the Biomedical Sciences
sector 1 would appreciate your assistance in completing the attached questionnaire.
Please be assured that all responses will be treated in confidence and with strict
anonymity. Your course tutor will have selected you for participation by using
random selection processes. Some of the questions may appear somewhat ambiguous
or confusing owing to language difficulties. If this is the case, please ask your tutor
for clarification. The questionnaire will take approximately 30 minutes to answer. In
the event that you do not know the answer to a specific question simply reply “don’t
know” in the relevant section. Should you feel uncomfortable about answering certain
questions then you should leave a blank space at the appropriate response section.
Since this research is concerned with European issues it is limited only to those
students who are Nationals of any EU Member State or who have full rights of
residency in any of these countries. Please do not therefore complete the

questionnaire if you are not included these categories.
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Thank you for taking the time and effort to complete the questionnaire. I look forward

to reading your valued responses.

Undergraduate Questionnaire

Please tick boxes ( /]) as appropriate

Section A

1 NameofCollege ............oicuiiiiiniiinrrinnasnns

2 Course
Diploma c
First Degree (e.g. BSc) O
Other (please specify) . ......oooviiiiieiiiae

3 Year of Course (1, 2nd, 3rd etc) ............ s i G

4 Main subject being studied
Biomedical Sciences O
Medical Laboratory Sciences O
Life Sciences ()
Applied Biology O

Other (please specify) . ...covvvviienninnnns.
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10

Gender Male [ Female O1
Nationality . . . ... ..o iiiiiirieasnaneanns
Country of permanent residence . .. ............c..coenn.

Have you at any time studied in another country? (including countries
outside Europe)
Yes

No

If you have answered ‘No’ to question 9, please go directly to question 11.

Otherwise please complete the following section only in relation to that course studied in
another country which you consider to have been the most important.

Country (please specify) . . ........ ...t
a) Length of stay

One week or less O

2-4 weeks O

1-3 months Cl

6-12 months O

Other (please specify) . ..o i
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b)

d)

What was the purpose of your study?

Undertaking coursework O
Industrial placement O
Project work O
Language training O
Other (please specify) . .........ooveenann.

What was the main subject studied?

.......................................

Was this a compulsory part of the course at your home institution?

Yes O
No (|
Optional O

If your period of study was part of a student exchange scheme, was it?
ERASMUS (SOCRATES) O
PETRA O
COMETT O
LINGUA O
TEMPUS 0
FORCE O

Other (please specify) . ................
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g)

h)

What source of funding was used for your period of study abroad?
Your home college
Your host college
Your parents
Your host commercial company

Yourself

O O O 4d

Other (please specify)

What was the level of funding supplied by sources other than your
parents or yourself?
100%

75%
50%

25%

O o o o 0o

None
Don’t know O
Which elements of the study visit were funded partially or totally

by sources other than your parents or yourself?

Travel

Accommodation

Insurance a
Subsistence O
Other (please specify) O

..............................
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Section B

11 Given the opportunity would you like to spend some time studying in

Europe?

a) As part of your current course
Yes a
No
Don’t know

b) Sometime in the future
Yes
No

Don’t know

12 If you answered ‘yes’ to either question 11(a) or 11(b), what would you
like to do most during your studies in Europe?
Course work

Industrial/Vocational work

Projects O
Language training O
Other (please specify) O

..............................
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13

14

15

16

17

If such opportunities arose, would you be prepared to make a financial
contribution to such a visit?

Yes

No

Don’t know

If you wish, you may provide reasons for your answers to question 13

.....................................................

.....................................................

Which (if any) of the European languages would you like to learn? (Please

indicate your first choice only)

........................

Following completion of your current studies, would you like to work in
another European country?

a) Yes, permanently O (please state country) . . ......oovvivennnn

b) Yes, temporarily O (please statecountry) .. ......ccvvenvenem
) No O
d) Don’t know (]

If you wish you may provide reasons for your answers to question 16

---------------------------------------------------------------
...............................................................

...............................................................
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18

19

20

Please indicate (in order of importance) what you consider to be the
major advantages and/ or disadvantages of participating in European

student exchange schemes

Advantages Disadvantages
S - S
2 4 paciine 5B ENATED HE SaEND B3 EIEnloE ¥ SO T
3 crne s s wate S8 B RREE Ve NN R § Fiorst o5 6 oURE B8 di6 R B S RGN B3 5.8 S
Ay yrevinyg a5 waissid B GEEIRE ¥ sEEiae & Aroe s BeaEas i BORGE i TG EE B M

Please also indicate the advantages and disadvantages (again in order of
importance) of working either permanently or temporarily in other

European countries

Advantages Disadvantages

15 Swaon oo on o vesom 5% 93 50/ 5 § Vs 53 cwmns o 5umed o5 Sa s & 5o peim
Dl sorimns ssoisenmas smokatemss ssmecemmans & 2 et
S < ) SO
A4 e s wa e e id CoWEE G i S Qs s soovistors v 02 WSD 5 9@ WAD 85 BEDEH BN

Some colleges operate a scheme by which credit points gained for
coursework can be transferred between colleges. These are referred to as
Credit and Accumulation Transfer Schemes (called CATS in the UK or
ECTS in Europe)
Does you college operate such a scheme?

Yes

No

Don’t know
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21

22

23

Have you taken part in such a scheme?

a) No, because such a scheme is not available at my college O
b) No, even though a scheme is available at my college
c) Yes

(Please specify which other countries were involved)

..........................................

If you have ticked the box to question 21 (b) you may wish to explain why

you have not participated.

...............................................................
...............................................................

...............................................................

In your opinion which of the following subject areas are likely to offer the
best career opportunities within Europe during the next decade?
(Please place the numbers 1,2 and 3 in order of preference alongside each
of the 3 boxes which you think are the most important

Clinical chemistry

Public Health microbiology

Haematology O
Medical microbiology O
Cellular pathology O
Cytology O
Virology O

O

O

Blood transfusion science
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24

25

Biochemistry
Biotechnology

Genetics

Immunology

Molecular biology
Environmental toxicology
Epidemiology

Forensic pathology
Management

Information technology

O O 0 o o0 oo oo o o

Cell biology

Other (please specify) . . ....oovviiiniiiennn...

If you wish you may like to identify specific areas within the 3 sectors
chosen in question 23 which you consider to offer particularly significant
or exciting opportunities for young professional biomedical scientists (for

example gene replacement therapy in genetics)

Are European Studies
a) A formal part of your course?
Yes

No
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b) An informal part of your course?

Yes O
No O
) Not included in any part of your current course O

26 If you have ticked in the box in answer to question 25(c) would you

welcome European studies as part of your course?

Yes O
No O
Don’t know O

Section C

The following questions are designed to test your knowledge of European affairs. If

you do not know the answers, please leave a blank space.

27  What was significant about 1* January 19932 .. ......................

...............................................................

28 Which Treaty was signed on the 7" February 1992? . ..................

29 Which country holds the current Presidency of the Council of the

European Parliament?  .....................

30 Who is the current President of the European Commission?

.......................
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31 What is an ECU? w.coe s ssoie o sim eiteacs sis saite/as 55 sein 105 i e B il sraveres s o

Section D

32 The final section deals with your competency in European languages.
Based on realistic expectations of your own ability please indicate how
competent you believe you are in the following languages by ticking the
appropriate boxes. The section is in 3 parts.

a) Speaking the language.

German French Italian Spanish English Other
Good O O oo oo
Average O O oo oo
Poor (| O a d O |
Not at all O O O O

(Please specify other language) . . ............c..civvninnn.

b) Reading the language.

German French  Italian  Spanish English Other
Good | O O 0 O O
Average O O [ a O [
Poor (| O (N [ [ O
Not at all O O O O O O
(Please specify other language) . .. .......ccvvninriveiirinnnnnnennn

©) Writing the language.

German French Italian  Spanish English Other

Good O O O a C a
Average a O O a O O
Poor O c a O O O
Not at all O O O O O O

(Please specify other language) . . .......coovirnmirenenannnnnannn
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33 If you wish please use the space below to add any further comments you

may want to make in relation to any aspect of this questionnaire

..............................................................
..............................................................
...............................................................

................................................................

...............................................................

Since there may be further aspects which require investigations in 2 or 3 years time
we may want to ask you some ‘follow up’ questions. Should you be agreeable to
participating in the future please supply your name and contact address below. This is

not compulsory.

Thank you for completing this questionnaire.

....................................
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Addendum 7.3

Dear Colleague

Thank you for agreeing to participate in this research. The questionnaire is designed
at making a comparative evaluation of the degree to which European professional
harmonisation is occurring within the Biomedical Sciences sector. Aspects related to
education is an important element of this research and your views would be very
much appreciated. All responses will be treated with strict confidence and will be
identified only by country of origin. You may feel that some of the questions dealing
with financial matters are somewhat intrusive — this being the case, please feel free to
ignore such enquiries. You will be aware that some of your undergraduate students
have been asked to complete a similar questionnaire and both surveys are designed to

be complementary measures at assessing European integration.

The questionnaire should take approximately 20-30 minutes to complete. I would be

grateful if you could return the completed forms together with the student returns in

the attached pre-paid addressed envelope.

Should you require any further information or clarification regarding the above,

please do not hesitate to contact me (see enclosed contact details).

Yours sincerely
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R I Munro

Centre for Biomedical Sciences
School of Applied Sciences
University of Wales Institute, Cardiff

UK

Course Directors Questionnaire - Undergraduate Programmes

1 NAIE . ..ot ii it ie it ioanorotoneasorsasnosasaoaassasessas
2 Institution/College . ...........c.ccivririrnrennernirnnennns
3 PoStal ADAress ...y ;i i sioisi s wros 55 srammcess ste wmaiotsia i a'a savs 60 e @l

.P.o.s t C Ode ......................................................................
4 Telephone . ............... Code............. Extension...........
5 FRX 4 wuieinie 50 muwousn v moisionn o wisreinse sis wcoiepoe Tis siw.ermse sus siwis, 978 N8 Vo097 RE 53
6 DeSIZNALION . .o w5 sa o s bareiera o saierss &8 sasass i Keminie s Kaiene oo 5.4 s

578



11

Please indicate the minimum qualifications required for entry into your

undergraduate programme

...............................................................

What was the approximate average intake number for first year entry

into your course over the last 3 years?

...............

Is your course?

a) Modular |

b) Linear O

c) Modular/Sandwich O

d) Linear/ Sandwich O

e) Other (Please specify) . ............

10 Do you offer a <2+2’ (BTEC HND + Degree) option? (Applies to UK Colleges only)
Yes O

No O

Does your course contain an element of project work?
Yes O

No O
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12

13

14

15

16

If you have answered ‘yes’ to question 11, is this
a) Compulsory? O

b) Optional? O

In relation to assessment, what is the overall weighting in percentage

terms of project work? ........ %

What is the stipulated length of the project in terms of

a) Number ofhours? ..............

b) Number of words? ..............

Who is responsible for supervising the project?

a) Internal (college) tutor

b) External (laboratory based) supervisor
c) Course director

d) Other (please specify)

...............................

Is the project topic determined by

a) The college tutors?

b) The external laboratory supervisors ?
) A joint decision by the above?

d) Other (please specify)

..........................................
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17

18

19

20

21

Is your course subject to review/revalidation?
Yes

No

If you have answered ‘yes’ to question 17, is the period of review

a) 3 years? O
b) 5 years? O
c) Other (please specify) (|

......................................

Is the period of revalidation

a) 3 years?
b) S years?
c) Other (please specify)

..........................................

Does your institution have an Equal Opportunities policy?
Yes O

No O

Should you not wish to divulge this information, please feel free to ignore

the next question.

Please indicate the approximate course fee perannum . ............

581



If the course contains elements of European Studies, do these include?

Yes No
a) Information on student exchange schemes O
b) European Credit and Accumulation Transfer O O
) Employment prospects within Europe O O
d) Opportunities to study in Europe O (]
e) Provision of modern European languages O O

If you have answered ‘yes’ to question 22 e), which of the following

languages do you offer?

a) German O
b) French O
c) Italian O
d) Spanish |
e) Portuguese O
) Dutch O
2) Danish O
h) Swedish O
i) Finish O
i) Greek O

O

k) Other (Please specify)

.............................................
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24

25

26

Does your institution have a quality assurance mechanism for your

course?
Yes

No

If you have answered ‘yes’ to question 24, is this mechanism

a) At course level?

b) At departmental level? O

c) At school level? O

d) At faculty level? O

€) At institutional level? O

f) Other (Please specify) O

In relation to student assessment, do you use?

a) Coursework assignments only? O

b) Open examinations only? O

c) Closed examinations only? O

d) Combination of b) and c)? O

e) Mixture of assignments and examinations O
(open or closed)? O

) Case studies as part of your assessment? O

g) Project presentations as part of your assessment?  []

h) Poster demonstrations as part of your assessment? []
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27

28

29

Does your college operate any form of Credit Accumulation and Transfer
scheme? (including ECTS)
Yes

No

Do these arrangements extend to

a) Other UK colleges?
b) Colleges within mainland Europe?

c) Colleges in countries other than Europe?

If you wish, please identify the partner colleges in such schemes operated

within your institution

............................................................

Thank you for spending the time to complete this questionnaire.

Please return the forms in the pre-paid envelope.
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Addendum 8.1

Articles 126 and 127 of the Treaty on European Union (Maastricht)

Article 126

1. The Community shall contribute to the development of quality education by

encouraging co-operation between Member States and, if necessary, by

supporting and supplementing their action, while fully respecting the

responsibility of the member states for the content of teaching and the

organisation of education systems and their cultural and linguistic diversity.

2 Community action shall be aimed at:

developing the European dimension in education, particularly through the
teaching and dissemination of the languages of the Member States;
encouraging mobility of students and teachers, inter alia by encouraging
the academic recognition of diplomas and periods of study;

promoting co-operation between educational establishments;

developing exchanges of information and experience on issues common to
the education systems of the Member States;

encouraging the development of youth exchanges and of exchanges of
socio-educational instructors;

encouraging the development of distance education.

3. The Community and the Member States shall foster co-operation with third

countries and the competent international organisations in the field of

education, in particular the Council of Europe.
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4, In order to contribute to the achievement of the objectives referred to in this
article, the Council:
e acting in accordance with the procedure referred to in Article 189b, after
consulting the Economic and Social Committee and the Committee of the
Regions, shall adopt incentive measures, excluding any harmonisation of
the laws and regulations of the Member States;
e acting by a qualified majority on a proposal from the Commission, shall

adopt recommendations.

Article 127

1. The Community shall implement a vocational training policy which shall
support and supplement the action of the Member States, while fully
respecting the responsibility of the Member States for the content and

organisation of vocational training.

2. Community action shall aim to:

facilitate adaptation to industrial change, in particular through vocational

training and retraining;

e improve initial and continuing vocational training in order to facilitate
vocational integration and re-integration into the labour market;

e facilitate access to vocational training and encourage mobility of
instructors and trainees and particularly young people;

e stimulate co-operation on training between educational or training

establishments and firms;
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e develop exchanges of information and experience on issues common to the

training systems of the member states.

The Community and the Member States shall foster co-operation with third
countries and the competent international organisations in the sphere of

vocational training.

The Council, acting in accordance with the procedure referred to in Article
189¢ and after consulting with the Economic and Social Committee, shall
adopt measures to contribute to the achievement of the objectives referred to
in this Article, excluding any harmonisation of the laws and regulations of the

Member States.

Note that:

(2)

(b

Reference to Article 189 in the above have the following significance:

In the field of education (Article 126), the Council will adopt incentive
measures on a qualified (that is weighted) majority vote, while the Parliament
will have the right of amendment and veto. In the field of vocational training
(Article 127), the Council will adopt measures acting by qualified majority

voting, while the Parliament will have the right of amendment but not veto.

References to third countries mean countries outside the EU.
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©) The “Council” referred to in both Articles is the Council of Ministers (an EU
institution) and is not to be confused with The Council of Europe (see

paragraph 3 of Article 126) which is not an EU institution.

Source: A Curriculum for Europe, 1994.
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Addendum 8.2

Directorates General of the EU

DG Reference Number |

Functional Responsibilities
I External Relations
II Economic and Financial Affairs
III Industry
v Competition
\% Employment, Industrial Relations and Social Affairs
Vi Agriculture
A4l Transport
VIII Development
IX Personnel and administration
X Audio-visual Media, Information, Communication and
Culture
X1 Environment, Nuclear Safety and Civil Protection
XII Science, Research and Development
XTI Telecommunications, Information Market and Exploitation
of Research
X1V Fisheries
XV Internal Market and Financial Services
XVI Regional Policies and Cohesion
XVII Energy
XVIII Credit and Investments
XX Budgets
XX Financial Control
XXI Customs and Indirect Taxation
XXII Education, Training and Youth
XTI Enterprise Policy, Distributive Trades, Tourism and Co-
operatives
XX1V Consumer Policy
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Addendum 8.3

SOCRATES Subject Area Code 12 (Medical Sciences): Sub-Categories

Sub-Category Subject Area
12.0 Medical Sciences
12.1 Medicine
12.2 Psychology and Clinical Psychology
12.3 Dentistry
124 Veterinary Medicine
12.5 Pharmacy
12.6 Nursing, Midwifery, Physiotherapy
12.7 Public Health
12.8 Medical Technology
12.9 Others Medical Sciences
Source: Guidelines for Applicants, 1993.
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Addendum 8.4

Compendium of Activities Included in the SOCRATES Programme

Activity Acronym/Abbreviation

Support for Organising the Mobility of Students OMS
Teaching Staff Mobility TS
Preparatory Visits PV
Erasmus Teaching Fellowship ETF
European Modules EM
Curriculum Development at Intermediate Level CDI
Curriculum Development at Advanced Level CDA
Integrated Language Courses ILC
Intensive Programme 1P
European Credit Transfer System ECTS
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Addendum 8.5

Background Details of SOCRATES Activity Areas

OMS

The primary objective is to create the optimum conditions for students to undertake
periods of study within another European country. The stipulated duration is 3-12
months and there is a pre-condition that the activities must be recognised (i.e.
credited) by the sending institution. Other regulations stipulate that students involved

in mobility should be informed, selected, hosted, prepared, supervised and assessed.

TS
University staff have the opportunity to carry out teaching missions of between one
and eight weeks. This teaching must be entirely integrated into the curriculum of the

Host University.

PV
Preparatory visits can be undertaken by staff to explore the opportunities for

establishing links with partner Institutions. These are funded under the IC.

ETF

These are extremely selective and are used to support academic staff (with substantial
experience and competence in education) to teach for a period of between two and six
months in another participating country. Their primary objectives are to allow the
exchange of information and good practice thus stimulating debate and improving the

quality of education in Europe.
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EM

Universities from at least three different participating countries must be involved.
Joint development of modules is aimed at promoting the European dimension across a
wide range of disciplines. They are particularly targeted at those students not
involved in mobility and are intended to raise awareness of European culture and the

institutions representing it.

CDI

Partner institutions collaborate to adapt or modify existing curricula or to develop new
joint curricula. Universities from at least three different participating countries must
be involved and the primary objective is to improve the quality and innovative aspects

of their programmes.

CDA

This activity is aimed at the development of new curricula at post-graduate level (of
the Masters type). Priority is given to fields where there is a shortfall in the number
of qualified staff within Europe. The curricula must last for a minimum period of one
academic year and are characterised by a common core shared by all partner

institutions.

ILC

There must be institutions involved from at least three different participating countries
and the primary activity is the joint development of courses aimed at optimising the
learning of other European languages. The target participation groups must be as

wide as possible and priority is given to those student populations who are not
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specialised in languages. Encouragement is given to the provision of language
courses linked to one or more specialised disciplines and also to distance learning

methods.

IP

This is a short course with a duration period of 10 days to three months. The courses
are designed to bring together students and teachers from different countries with the
aim of gaining new perspectives on a specific theme. The testing and comparison of
teaching methods in an international environment are also priorities. Programmes
must involve at least three different participating countries. The courses can also

involve specialists and non-teaching experts.

ECTS

This is a system for allocating and transferring academic credits and originally
developed under the ERASMUS programme. The primary aim is to facilitate
academic recognition between partner institutions. The scheme is predicated on the
philosophy that within all European Higher Education institutions, one academic year
of study is equivalent to a fixed number (i.e. 60) of credits. This assumption is made

independently of academic level.
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Addendum 8.6

Statistical Analysis

Chi-Square Test — Table 8.5

Expected counts are printed below observed counts

SAC Sub-Categories
12.0 12.8 12.9 Total
9 8 21
1 38
10.21 8.51 19.28
5 2 4
2 11
2.96 2.46 5.58
2 1 2
3 5
1.34 1.12 2.54
2 4 7
4 13
3.49 2.91 6.60
Total 18 15 34 67
Chi-Sq= | 0.143 + 0.030 + 0.153 +
1.415 + 0.087 + 0.448 +
0.321 + 0.013 + 0.114 +
0.638 + 0.408 + 0.025 = 3.794

DF = 6, p-value = 0.704

7 cells with expected counts less than 5.0
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