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This paper will outline some of the changes that have taken place in the training and education of map-
ping technicians over the last 30 years. It will also comment upon the changing and evolving role of the
mapping technician. It will further explore three main themes: the role today for a dedicated mapping
technician; the responsibility of further and higher education in providing such a technician, and finally;
the attributes that the technician should possess. Finally, the paper will put forward some recommenda-
tions for the development of a programme for the education and training of mapping technicians.

Introduction

In writing this paper, I intend to break two of my ‘golden
rules’; those of always using the third rather than first per-
son, and basing much of the paper on my personal
experience, something I once considered to be the refuge of
‘old men’ or, as Ian Botham once eloquently described
them, ‘boring old f—-s’. There is some degree of method in
my madness! My career has spanned in-house training
programmes, nationally validated further education
programmes and higher education programmes. For the last
26 years I have lectured at NELP/PEL/UEL on programmes
that range from HNC through to Masters level and on indus-
try-specific short courses. During that time, I have
witnessed some dramatic changes in the role, training and
education of mapping technicians. I would, therefore, like
to share some of my experiences with you since I feel that
they have a direct bearing on this subject.

I should point out that the opinions given in this paper
are my own and form no part of any policy of the University
of East London or any other educational institution.

In-house training

Every good story deserves a beginning. Mine was a
growing awareness of mutual incompatibility between my-
self and the sixth form of Burnley Grammar School, which
led me to write to the Civil Service Commission requesting
details of opportunities for land surveyors. The Commis-
sion replied with their customary efficiency, sending me a
long list of Departments and Ministries who employed car-
tographic draughtsmen. I can therefore say that my career
has been mapped out as the result of a fundamental, but
happy, mistake. I duly wrote off to a number of addresses
whose names or titles appealed to me and the first to re-
spond was the Water Resources Board (WRB) in Reading,
then part of the Ministry of Land and Natural Resources. I
was interviewed and started work as an unestablished Basic
Grade Cartographic Draughtsman on the 1st September
1966. This gave me first experience of in-house training. I
was put under the care of a senior draughtsman, who gave
me a pencil, ruler, a sheet of tracing paper and a large-scale
OS map. I was instructed to trace as much of it as I could in a
day. The second day, I graduated onto a mapping pen and
thence to crow quill pens, ruling pens, graphos pens and so

on. The materials were also changed so that I gained experi-
ence in using tracing linen, polyvinyl and polyester
draughting films. As I became more proficient, I was given
simple maps, plans and illustrations to fair draw and after
six months was capable of fair drawing the foils of
multi-colour maps. The drawing office of the WRB was
small and I was given an excellent training in all aspects of
cartographic draughting.

The next stage of my in-house training commenced the
following June when I was sent on the cartographic training
programme of the Ministry of Housing and Local Govern-
ment (MHLG). Here, the Training School had two full-time
members of staff and there were about 30 trainee cartogra-
phers from throughout the MHLG and from the Welsh and
Scottish Office, all with similar levels of experience to my-
self. The course was very intensive and lasted for six
months. In the mornings we had lectures and demonstra-
tions, either about techniques or aspects of map design. In
addition to the two full-time staff members, we also had lec-
tures by other senior members of staff, including the
legendary Christie Willis. The afternoons were taken up
with various types of practical assignments, including sta-
tistical techniques, development plans and architectural
drawings. We were also given coursework assignments and
expected to make presentations of the coursework to the
group. During this period we had our Establishment
Boards, which consisted of a searching oral examination
concerning our knowledge of cartography, geography and
the department in which we worked. At the end of the
course we were assessed, given a review of our progress and
passed out as trained basic grade cartographers, fit and com-
petent to undertake any draughting task. It is worth noting at
this point, that all the work was undertaken using fair draw-
ing (pen and ink), in which the original was produced at a
larger scale (normally 150% of full size) to be reduced for
final reproduction. Scribing came along within about two
years and the skills we gained during the training
programme were such that we were able to convert from
fair drawing to scribing without any additional training.

This form of in-house training programme was not
unique to the MHLG. Similar programmes were conducted
by the Ordnance Survey, Directorate of Overseas Surveys
and the Mapping and Charting Establishment, to name just
three. In addition to providing a constant stream of trained
staff for the drawing offices of the Civil Service, there was a
great demand for those staff from local government, the
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utilities, the oil companies and many commercial map com-
panies, who benefited indirectly from the in-house training
programmes of the Civil Service

The next hurdle to be overcome by a cartographer in
the Civil Service was the Efficiency Bar, which was taken at
the age of 21. Within the WRB the preparation for this bar
had been a continuous process and geologists, hydrogra-
phers and civil engineers had taken groups of junior
members of staff on field visits. These visits were supple-
mented by lectures given by senior members of staff on all
aspects of the organisation and of the legislation of the vari-
ous Water Resources and associated Acts. The Efficiency
Bar consisted partly on a continuous process of staff review
but also on two, three hour examinations, one on the organi-
sation and one on aspects of cartography. These were the
only examinations that I have ever sat in which the exami-
nation was interrupted for 15 minutes to allow the ‘tea-lady’
to give everyone a coffee and an iced bun!

Once we had passed the Efficiency Bar, we were con-
sidered to be trained cartographers, capable of undertaking
work at any level. In many respects, the proof of the training
came with the rapid developments that took place in cartog-
raphy in the letter parts of the 1960s and during the 1970s.
The scheme produced a cartographer who was both skilled
and adaptable, capable of a wide range of tasks and who
took cartography through the transitional period that
spanned fair drawing to scribing and photomechanical
techniques, and thence to digitising and digital mapping. By
the end of the 1960s, other developments were taking place
with the introduction of Ordinary National Certificates
(ONC) and Higher National Certificates (HNC) in Cartog-
raphy, Planning and Surveying, validated by the Joint
Committee.

National education for mapping technicians

ONCs and HNCs were long established qualifications
in many technical and professional disciplines. They were
normally established through the auspices of a professional
body or institution, such the Institute of Mechanical Engi-
neers. The delay in setting up an ONC/HNC in the mapping
sector undoubtedly lay in the lack of a responsible profes-
sional body. Nevertheless, the Joint Committee was set up
in the 1960s to establish a national qualification and this it
did so with the ONC/HNC in Cartography, Planning and
Surveying. The entry requirements that were set for admis-
sion to the ONC were; a minimum of three years experience
in the relevant profession, at least 5 GCEs including Mathe-
matics, English and Geography, and sponsorship through
an employer.

I believe that I am correct in saying that initially the
ONC was set up at Southampton, Kingston and Newcastle
upon Tyne. Both Southampton and Kingston offered study
on a day-release basis, whilst Newcastle offered study on a
block-release basis. Thus in 1969, I found myself at the
Charles Trevelyan Technical College in Newcastle upon
Tyne for four six-week blocks over a period of two years.
The course provided an excellent education across a wide
syllabus, which included Mathematics and Statistics, Sur-
veying, Photogrammetry, Planning, Environmental Studies

and Cartography. The programme was offered in collabora-
tion with Newcastle University and we received additional
lectures and tuition in cartography from John Knipe and the
entire photogrammetric programme from Ian Newton. Jon
Knipe succeeded in instilling in me an appreciation of cen-
tral European cartography, whilst I am afraid that Ian
Newton thoroughly confused me.

My study on the ONC was followed by the HNC and
again my employers preferred the block-release mode. I
therefore found myself at the Department of Land Sur-
veying in the, then, North East London Polytechic. Once
again, it is worth mentioning the entry requirements for this
course, which consisted of a minimum of five years practi-
cal experience, an ONC in Cartography, Planning and
Surveying (preferably at Distinction level) or two ‘A’ levels
in mathematics and a science, and sponsorship by an em-
ployer. As in the case of the ONC, the emphasis of the HNC
was in providing both a deepening and widening education
for a mapping technician and the subjects covered included,
for example, Measurement Science, Cartography, Map Re-
production, Map Projections, Mathematics and Statistics,
Photogrammetry and a Project. This qualification gave ex-
emption to the intermediate examinations of the RICS,
which gave it a similar status to that of a non-cognate de-
gree, i.e. a degree in Geography.

A sign of the changing times can be offered in the pass
rate for this programme. Of 11 people who took the final ex-
aminations with me, 7 failed. This level of pass rate would
now be considered to be quite unacceptable in today’s
higher educational sector. However, a low pass rate for any
HNC programme was then perceived as maintaining an ed-
ucational standard and this was accepted both by the
employers and by the higher education sector.

The old ONC/HNC programmes were eventually re-
placed by the TEC/BTEC programmes, for which the entry
requirements were gradually reduced, including that of the
prior experience.

A further significant educational development that
took place in the late 1960s/early 1970s was the introduc-
tion of ‘mapping’ degree programmes, initially at NELP
(Surveying), Glasgow (Topographic Sciences) and Oxford
(Cartography) although it might be argued that these did not
contribute significantly to the training and education of
mapping technicians but in the development of mapping
professionals.

The changing ‘market’

Over the last two decades, there has been a significant
decline in technician education, particularly in the mapping
sector. There have been many discussions regarding the na-
ture of this decline and it is outside the scope of this paper to
add to that discussion. Certainly changes in society, educa-
tion, dwindling overseas markets, recessions, changing
technologies have all contributed to this decline. The rapid
introduction of new techniques and processes and the con-
tinual updating of those facilities are expensive both in cost
and staff development time.
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Nowadays, both FE and HE sectors struggle to main-
tain mapping courses in the face of little interest from
potential students. This type of course is now perceived to
be a high cost, specialised product and the type of ‘spread-
sheet accountancy’ that is prevalent in both further and
higher education, would prefer to see large cohorts of stu-
dents taught who do not require specialised facilities. In
addition, the number of ‘large’ companies in the mapping
sector have declined and the number of mapping techni-
cians employed have also declined.

The education and training of mapping technicians in
both further and higher education are facing threats from a
number of directions. These include low recruitment fig-
ures, declining technician programmes in the face of degree
programmes, many of whom are prepared to accept very
low entry qualifications, and employers who wish to use the
BTEC HNC as a low cost training programme for students
with very little experience. Similarly, there is little per-
ceived need from employers to recruit mapping technicians
with BTEC National Diploma qualifications.

I will address these points more specifically in the sec-
tions below.

Today’s Role for the Mapping Technician

Throughout the mapping sector, there has been a gen-
eral decline in the in-house ‘apprenticeship’ programmes of
the type that I, and many others, completed. Whilst they
produced highly skilled and adaptable mapping technicians
there is little need, with today’s technology, to have such
lengthy programmes.

A very pertinent question that should be asked at this
stage is whether we still need mapping technicians and is
there a role for them? How do we define a mapping techni-
cian and what tasks should this person be trained for?
Clearly there is such a demand because the employment fig-
ures for students from both the BSc and BTEC mapping
programmes of UEL, and all other institutions offering sim-
ilar courses, are very good. Employers have told me on
many occasions that they could employ far more of our stu-
dents than are actually available. The demand for students
and the work is definitely there.

We need to establish, in both further and higher educa-
tion, with the aid of the industrial sector, a role for the
mapping technician of tomorrow. One of the greatest prob-
lems we in education face is the relative lack of interest in
the mapping sector by those taking ‘A’ levels, NVQs and
GNVQs. Most courses have declining student numbers and
unless this decline is dramatically reversed within the next
few years, I can see that further and higher education will be
forced to withdraw from the training and education of map-
ping technicians completely within this decade, if current
funding models are maintained.

Traditionally, the majority of our mapping students
came on either the BTEC or BSc programme through their
hobbies such as walking, scouting, outward bound or the
love of the countryside, all of which gave them an apprecia-
tion of maps and a desire to ‘make maps’. Nowadays, such
activities are perceived to be ‘nurdish’ and the majority of

teenagers experience maps as part of school curriculum,
which makes them ‘very uncool’ and not something to be
studied beyond school. Other subjects such as computer
studies, media studies, recreation and leisure, and business
studies are considered far more interesting. It is absolutely
essential, therefore, that both the educational and industrial
sector define this role and work together in an attempt to in-
crease student numbers otherwise, and I must emphasise
this, specialised mapping courses will cease to exist at un-
dergraduate level within a few years.

The definition of the role of the mapping technician
and the need to give that role a greater level of credibility to
potential students will involve discussions concerning pay
and conditions with potential employers. Currently, the pay
for newly qualified technicians in the mapping sector is
very poor. At a time when the average starting salary for a
graduate is in the region of £15 – 18,000, most students
from the mapping courses took employment at about £11 -
13,000. Whilst it has to be acknowledged that the mapping
sector is becoming increasingly competitive, it has to be ac-
cepted that unless the mapping technician is given a
realistic salary, the number of potential graduates will de-
crease to a level that the courses will be closed.

Furthermore, changes in technology are making funda-
mental impacts upon the future role of the mapping
technician. As the level of technology becomes more ‘intel-
ligent’ this will probably result in a declining role for the
mapping technician. Already in the surveying sector, the
use of GPS and single station surveying instruments are
having the combined effect of reducing the skill levels
needed by the technician and, furthermore reducing a sur-
veying team to a single person. Other advances in data
acquisition mean that it is becoming relatively easy to ac-
quire large amounts of good data. In a very similar manner,
does it require a highly skilled mapping technician to digit-
ise or scan a map, or even to produce a map using software
such as ArcView or MapInfo when a planning or computing
technician can produce a similar result?

The Responsibility of Further and Higher Educa-

tion

Setting aside those thoughts on the role of the mapping
technician, one of the fundamental questions that must be
asked of further or higher education is whether we should
educate or train mapping technicians? When there was an
extensive level of in-house training, there was no question
of this. For example, HNC students with 5 years practical
experience did not require training. They were very experi-
enced and intelligent technicians who had little or no need
of training but who simply required a broader education in
the general subject. Whilst a certain level of training did
take place, these were always in areas that the technician
was unfamiliar with and in this form, the old HNC
programme was an excellent vehicle in allowing mapping
technicians to share their experiences and skills.

What we need to establish is the employers’ perception
of education and training. To what extent do the employers
use further or higher education as a means of providing
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cheap training for their work force. There is certainly a
growing trend for employers to consider the BTEC HNC as
a means of training and expect to use the HNC as a means of
training assistant land surveyors, for example, who often
have just one years experience. Neither they nor the student
are really interested in a broader education but expect the
programme to be used to develop some particular and use-
ful skills. It is often far cheaper to send a student on a HNC
than to send them on a short course, provided by a manufac-
turer, to learn about and be trained in (for example) GPS or a
particular software package.

The evolution of an educational programme

The evolution of an educational programme from ges-
tation to the delivery of the final output must also be
considered when discussing the role of further and higher
education in the training and education of mapping techni-
cians. From the time when course teams first meet, through
the period of discussions with contacts in industry, the prep-
aration of course documentation and its validation, to the
time when the first cohort of students complete the course,
will rarely take less than 5 years. Therefore, when preparing
the documentation, syllabi, assessment profiles, etc., course
teams must have the ability to forecast change and to be re-
sponsive to the demands of the employer, which are
inevitably going to change within the average three year life
span of a course. The key phrase often used is to establish a
way of anticipating and managing change!

The high technology spiral

These changes in demand must also take into consider-
ation the spiral of high technology and information
technology. These are evolving at a frightening rate and em-
ployers have the right to expect that students have
experience in using that technology. Gone, now are the days
when students could use surveying instruments that, al-
though 50 years old are still capable of precise and accurate
measurements to 10 seconds of arc. Nowadays, we need to
keep pace with industry and use ’modern’ electronic equip-
ment, which can neither be repaired in-house nor last a fifth
of the time of the old optical equipment. Furthermore, we
have now entered the high technology spiral of increasing
cost, built-in obsolescence, and decreasing life expectancy.
The same is true of the GIS and mapping laboratories,
where workstations have replaced drawing tables and
photogrammetric instruments. Generally speaking, the
workstations and PCs are very reliable but each year wit-
nesses yet another version of the software, requiring more
memory and processing power. It is not always necessary to
upgrade but unless this is done on a regular basis, we would
be in danger of being unable to offer the latest software and
processing the most recent versions of data. Fortunately,
much of the data and software we use is available at heavily
discounted rates through the CHEST agreement but the
licences do have to be paid for and the machines upgraded
to operate the later versions of the software.

One of the great implications of this constant need to
upgrade and improve software is the time staff need to
spend on personal development. Who educates the staff and

when does this education and development take place?
Who prepares the documentation and the practical demon-
strations for the students? This takes considerable amounts
of time and energy and one is now quite accustomed to staff
in FE and HE establishments spending virtually the entire
vacation periods on staff development. And this is simply to
‘stand still’. On top of that there are the research commit-
ments and the need to produce four ‘good’ publications in
refereed journals within a four-year period to satisfy RAE
exercises. Furthermore, who is going to provide the funding
for the new equipment? At the School of Surveying, this has
largely been provided for by consultancy work undertaken
by staff, the payment for which largely being ‘ploughed
back’ into funding new equipment purchases. Funding
models do not take into consideration highly specialised,
expensive courses.

The greatest problem associated with the high technol-
ogy spiral is confronting the costing models of the further
and higher educational institutions. Nowadays, we are be-
ing made to be more accountable for our direct costs and the
financing of many departments are directly linked to stu-
dent numbers. In many cases, the fees directly obtained
from the students are further top-sliced by up to 40% before
being given the department. In a sector in which student
numbers are dropping dramatically and we are being ‘en-
couraged to teach in a more efficient manner’ by increasing
the ratio between students and staff, how can departments in
further and higher education involved in the education and
training of mapping technicians hope to survive. We are be-
ing encouraged to seek out more research contracts and run
more special courses as a means of generating sufficient in-
come to subsidise the reduced number of students.
However, at the same time, staff numbers are under threat
and in many institutions the threat of redundancy or even
the closure of departments is not very far away.

The Attributes of a Mapping Technician

Whilst I have pessimistic about the role of further and
higher education in the conventional education and training
of a mapping technician, I can be more optimistic in my dis-
cussion of the potential attributes of a mapping technician.
Undoubtedly, the mapping technician of today and tomor-
row must have the ability to change in order to meet the
demands of a changing work place and changing technol-
ogy. This sounds suspiciously as though the mapping
technician will need to live in challenging and interesting
times, which I believe was an ancient Chinese curse!

Certainly, the mapping technician will need to meet
competition from non-mapping technicians in the mapping
workplace. One of the problems of software packages used
for mapping purposes is that it is possible for virtually any-
one, with very little or no training, to produce a graphic.
However, what must be emphasised is that a trained map-
ping technician can produce an unambiguous map that
conforms to the accepted conventions of cartographic com-
munication using the same software in, all probability, less
time. Many professionals consider themselves to be experts
in maps including civil engineers, planners, geographers
and land surveyors. Very few of these have any knowledge
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of even the most basic rules of cartographic communica-
tion.

Therefore, one of the key areas for the successful sur-
vival of a mapping technician is to maximise their skills in
map design and map presentation, in knowing the limita-
tions of scale reduction and being able to use symbols and
type correctly and in an appropriate manner. They will also
need to diversify their range of skills to include, perhaps,
digital photogrammetry and the processing of remotely
sensed digital imagery. They will need to become experts in
the generation of three-dimensional modelling and to be
able to drape aerial photographs or satellite images over
TIN models. They will need to become more familiar with
the technology of computer games and graphics than the
maps of the nineteenth century, but fundamentally, they
must embrace the concept of spatial awareness.

Above all, the key attributes of a mapping technician
must be self-motivation, development and education.
Whereas at one time it was sufficient to learn a skill for life
and twenty years ago this became a new skill every 5 years,
now the process is continuous.

Recommendations

If those departments in further and higher education
that provide training and education for mapping technicians
can survive the next 5 years, I believe that it is possible to
develop a national strategy. Whilst there will probably a
definite need for three or possibly four undergraduate
programmes teaching to declining numbers, into which
might partially be incorporated a limited number BTEC stu-
dents, the key to continued survival must be the
development of ‘non-standard’ programmes that may be
tailored to suit specific requirements. This will require a
considerable level of flexibility. For example, the Con-
tinued Professional Development (CPD) approach would
typically involve a series of short courses, possibly at week-
ends and during evenings. As part of the CPD programme,
it might be possible to develop distance learning
programmes although there are significant problems asso-
ciated with this method of delivery, i.e. the need to be very
responsive at a time of falling staff numbers and increasing
staff:student ratios. They need to be very well planned but
their development will be very staff intensive. Certainly, the
response that we have received from the mapping commu-
nity for both the short course and distance learning is very
encouraging, but the suggested price range by possible ap-
plicants is unrealistically low.

Another avenue that should be pursued is the building
block approach to a recognised qualification. This could be
linked through the both the distance learning and short
course programme to provide a series of levels and credits
which, if completed within a time-frame, could be traded-in
for certificate or diploma in, say, digital cartography. This
could be linked, in a partnership agreement, with certain
publishers who might be prepared to package together soft-
ware, data, notes and other related material.

A method of implementing such a programme could be
to network and combine efforts across the further and

higher education sector and to develop regional centres of
co-operation within the very broad discipline of mapping.
This would permit the creation of a national rather than in-
stitutionally-based programme, which might lead to a series
of national qualifications at levels from, say, level 0 (intro-
duction) through to, say, level 7 (advanced). With time, it
might be possible to establish this national programme
through from an introductory level through degree and
post-graduate qualifications to a Professional Doctorate.

The level of co-operation between FE and HE institu-
tions will need to be refined to a very high degree, and for
such a programme to succeed there will need to be a defined
regional and inter-disciplinary programme. Institutions
must not only be prepared to co-operate in the development
of the programme but also in the possible exchange of staff,
data and equipment for the delivery of specific courses.
This will be an anathema to many levels of management
and administration in most FE and HE institutions since
most operate in a spirit of competition rather than
co-operation. Nevertheless, I believe that a sea-change is
taking place that will be driven by the academic and profes-
sional communities rather than by political and
administrative expediency.

Therefore, although I have been pessimistic about the
role of further and higher education in the training and edu-
cation of mapping technicians, I believe that the solution
lies in adopting an innovative, proactive and co-operative
approach. Providing sufficient support is given by profes-
sional bodies, learned societies, the publishing sector,
employers, the industry and possibly through government
training funds, there can and should be an optimistic future
for the continued education of mapping technicians.
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