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Abstract

This paper examlnes the standards of mathematics that young trainees in
the construction industry are expected to achieve in Britaln, France and
Germany in the course of thelr training. The alms of the former City and
Guilds, German Berufsabschluss and French CAP building qualifications
were focused on practical trade requirements for building calculatlions
and all almed for a simllar standard. The change in 1991 from City and
Gullds to National Vocational Qualifications has resulted in a drastic
reduction of the mathematics content in British training courses.

The drive by the Department of Employment to increase numbers

qualifying while increasing employers’ share of funding of youth training

are ldentlfled as principal reasons for the reduction in the general
education content of Britlsh training courses.

The financlal support of the Nuffleld Foundatlon for the work presented
here 1s gratefully acknowledged. Responsibility for the views expressed
i1s the author's alone.




Introduction

This paper constitutes the first part of a study which is concerned with
ways of setting and maintalning standards of general education for young
people in training 16-19. For many young people from the less academic
part of the population general educatlion from 16-19 is provided within
occupational training provision funded from a variety of sources but
usually Iincluding funding and/or provision of tralning places by
employers. The provision of tralning on employers’ premises has
important advantages - less academic young people are frequently more
highly motivated to acqulre general and vocatlonal education in a work
setting than in full-time formal school; the value of such provision to a

young person’s development and progress should not be cunmﬂummnpawnmm.u

Nevertheless, the attempt to involve employers, whose investment horizons
may be limited to the short-term,in funding such provision either
directly or indirectly, often creates pressures on young people to
acquire occupationally specific skills which can be of immediate use in
the work place at the expense of general vocational education and
tralning. The result may be that general education - technical subjects,
mathematics and use of language (which will be of use to the tralnee for

progression or updating at a later career stage) is neglected.

This paper attempts to determine the extent to which the scope and
standards of general educatlon in British training courses correspond to
the aims and standards of training courses 1n two other European

countries.

The study was undertaken at a time of drastic change in the organlzation
of Youth Training in Britain and the consequences of this change for
young people in Britaln give rise to conslderable concern for the reasons
we shall set out below. Three countries - Britain, France and Germany -

with different patterns of provislon and funding were selected for

1 Ryan and Marsden have pointed out other advantages of apprentice or
employer-based youth training when assoclated with occupational
labour-market structures. These include higher youth employment shares
and less frequent mismatch between tralning outcomes and labour market
opportunities than in systems based on full-time college attendance and
internal labour markets. P Ryan, D Marsden, The Structuring of Youth Pay
and Employment in Six European Economies, in The Problem of Youth ed. P
Ryan, P Garonna and RC Edwards, Macmlillan 1991. For further discussion
of these issues see the Comment by M Sako and the reply by Marsden and
Ryan in the British Journal of Industrial Relations September 1991.

analysis and it was declded to concentrate the study on Just two
occupations, the bullding and retall trades. Together these occupations
attract substantial numbers of tralnees of both sexes in all three
countries mmo:u<mmﬂ. In this paper mathematics courses in training for
building are examined. The mathematical syllabuses set out and aimed at
in training courses were chosen for detalled study first because the
capacity to measure and calculate accurately s essentlal to efflclent
working in the building trades (this was confirmed in interviews with
employers in the three countrles) and second because comparisons of
standards expected are facllitated by the common symbollic language and
notation of mathematics.

The paper s arranged as follows. Section 1 examines skill requirements
in the construction industry at craft level and outlines the organizatlion
of youth training in the bullding trades in the three countries. The
second sectlon describes recent important changes in the training of
young people in Britaln and compares the mathematical requirements of
courses offered up to 1991 and the standards of those offered to young
people since that date. Section 3 compares the mathematical requirements
of bullding tralning for young people in all three countries and Sectlon

4 sets out some conclusions.

Section 1: PROVISION FOR YOUTH TRAINING IN CONSTRUCTION IN BRITAIN,
FRANCE AND GERMANY

Methodology

The principal data employed in thls study are nationally-based statistics
on numbers attaining qualifications, the mathematics component of
recognised tralning syllabuses, the examinatlons set by recognised
examlnling bodlies In the three countriles and internal assessment papers
supplied to us by college lecturers. These were supplemented by
observation of classes of tralnees in the three countries and by
discussions with teachers, school inspectors and local employers. Visits
mzn‘ classroom observation were inevitably constrained by time and
resources; however, an attempt was made to ensure that classes were not

drawn from nationally unrepresentative mﬂo:nw.m

2 In Germany, classroom observation took place in a large city -
Berlin, where the standards reached by tralnees are thought to be
somewhat below the natlonal average and 1ln a small town situated in an
area of rapid recent Iindustrial growth (Baden-Wurttemberg) where
standards of trainees are thought to be among the highest in Germany. In
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Changing skill requirements in the construction industry

Climate, geography and soclal conditions are similar enough in the three
countries considered for considerable convergence to exist uw the
structure of craft occupations in the building trades in all three
countries. The principal materials in use for centurles have each
developed an assoclated craft tradition and training; bricklayers,
Joiners and stonemasons still account for over two-thirds of all tralnees
qualifying annually in the three countries. While certaln intra-country
differences In the content of these tralning courses exist - in earlier
National Instltute studies it was noted that the bricklayer's training in
Germany and France is broader than 1n Britain - the pattern is broadly

mpanpwﬁ.u

Technical progress, and in particular the off-site production of
pre-fabricated components and the great varlety of materials that must be
delivered in correct sequence and coordinated on site have profoundly

changed the nature of construction monp<nﬁ<.h A recent report on the

France, our visits were concentrated on the city of Dijon which all
statistical measures of performance show to be close to the natlonal
average. In Britain, we visited three different colleges in the Greater
London area. In all, some 17 different classes of young people training
to similar levels in the construction industry were observed. In order
to standardise our visits as far as possible, observation was further
concentrated on young people training for the bricklayling trade.

3 SJ Prals and K Wagner "Some Practical Aspects of Human Capital
Investment: Tralning Standards in five occupations in Britain and
Germany”, National Institute Economic Review, August 1983. SJ Prais and H
Steedman, Vocational Tralining in France and Britain: The Bullding Trades,

National Institute Economic Review, May 1986. In Germany, a broad
training is given in the first year of the bricklayer’s training 1in
contrast to the more speclalised British course. The German

apprenticeshlip is of much the same length (currently 22/3 years) as the
British (2 years on YT alone and extra year to galn a craft certificate).
At the end of their training the British and German tralnees were found
to be of a similar standard (Prals SJ and Wagner K .op.clit. p.54. French
trainees also covered a broader syllabus and received good training in
concrete work and assoclated areas of sclence. Training courses for
bricklayers in France are of two years duration. We could not find any
evidence that their skills were inferlor at the end of thelir training
courses but it was recognised that those who were trained full-time in
college would not be able to work as fast as the British trainees until
they had acquired further work experience.(Prals SJ and Steedman H
op.cit. p.52).

4 Much has been written on this topic and there 1s no space in this

paper to do more than refer to some previous work. Both the Phelps-Brown
Report of 1968 and a report prepared In 1973 by four members of the
academic staff of the Department of Bullding of the University of
Manchester Instlitute of Science and Technology consider the question of

skill requirements of the construction industry underlines the findings
of earlier work; ‘Increasing emphasis on skllls assoclated with
positioning and alignment’ means that ‘calculation skills, reading
drawings mrn the abllity to access information on computers’ are
increasingly important at craft and operatlve Hm<nw.m The evldence from
all the work of the last 20 years is that proficliency in measurement and
calculation is increasingly required by employees at operative and craft

level.

In the course of our research we Interviewed around 15 bullding firms
(approximately five in each country)to ask thelr views on the mathematlics
that they would expect craft tralnees to master and how this would be
used when working. We conflined our interviews principally to small filrms
(under 50 employees) which constitute in all three countrles more than

three-quarters of employment in the bullding industry.

The German bullding employers we spoke to expected apprentices to acquire
proficiency in bullding calculations and considered that mathematics
were highly relevant to a craftsman’s work on site - examples gliven were
of calculatlons needed to observe health and safety standards on site and
for calculating supplies of materlals; lndeed, most gave prospective
trainees their own maths tests as part of the recruitment process.
French bullding employers were equally concerned that tralnees should be
able to measure and calculate correctly. All the French employers we
spoke wlith normally financed an extra year of apprenticeship training for
tralnees who falled the theoretical examination (maths French and
sclence) and needed to resit the year. They hoped for employees who could
work in an autonomous manner, check dellverles if alone on a site, take
measurements and make rough drawings in a professional manner if sent out

to visit clients' premises or homes.

Bullding Design in relation to construction skills. In a survey of a
sample of architects, ‘one-third commented on the difficulties of
communlicating design intentions to the man actually carrying out the
work, particularly where there 1s departure from the familiar in terms of
detail with the resulting need for passing an enlarged volume of
information’.Bullding Industry Wage Structure IPC Bullding and Contract
Journals Limited 1973 p.p. 33, 34.

2 Future skill needs of the Constructlion Industries published by IPRA
Ltd, 1992 and summarised in ‘Skills and Enterprise Briefing’ Issue 6/92
Employment Department Group.



The Britlish employers had distinctly lower expectations of employees and
appeared to use additional layers of supervislion to compensate - these
differences between the three countries, which have already been analysed
in relation to the englneering industry in an earller paper, would merit
further n5<mmn—mwn—o=.m It would be wrong to give the impression that
the Britlsh employers with whom we spoke were not anxious for tralnees to
acquire proficlency in bullding calculations, they had, however, adapted
their work organization to cope with the existing low levels of
mathematics among thelr employees and thelr expectations were

consequently lower.

Courses of training and numbers trained

Almost all young people in Britain and in Germany following craft
training courses in the bullding trades spend the majority of their time
in tralning on employers' premises. In France, trailning for the bullding
trades 1s exceptional in that more than half of all building tralnees
study for the CAP (national craft qualification) while in a two year
apprenticeship with one day a week college attendance. The remainder at
this level study full time in vocational colleges. The standard required
in the final examination ls nevertheless the same for apprentices and
full-time students. In all three countries, therefore, most construction
trainees spend the majority of their time on employers' premises and
study part time by block and/or day-release In college to meet the

requirements of the ‘formal’ parts of their training oocwmm.q

In Britain, until 1991, the natlional vocational qualification certifying

formal vocational qualification at craft level in the bullding trades was

the City and Guilds Part II Certificate, in Germany it 1is the

Berufsabschluss and in France the CAP (Certificat a I’'Aptitude
8

Professionnelle).

5 H Steedman G Mason K Wagner, ‘Intermedliate Skills in the Workplace:

Deployment, Standards and Supply Iin France and Germany', National
Institute Economic Review May 1991

¥ In Britain, craft trainees in Construction Industry Training Board

(CITB) managed courses spend a total of 30 weeks ( usually divided into 4
blocks)of a two-year training programme studying full-time in college.
German trainees are required to spend their first year of tralning
full-time in college but the apprenticeship is longer - 2 2/3 years.
British trainees on Youth Tralning with employers outside the scope of
the CITB attend college only on a part-time one day a week basls.

& The City and Guilds written paper and course work asslgnments must

be obtalned in addition to passing practical skllls tests set by the

Changes in numbers trained

Two studles carried out into numbers obtaining the craft level
qualificatior In the building trades In Britain France and Germany were
published by the Natlional Institute 1n 1983 and 1986. At the beginning
of the 1980's Germany trained four times as many young people to craft
level in the bullding trades as did Britaln, and France tralned one and a
half times as many as Britain. Since that time, numbers attaining this
level in Britain have continued to rilse so that the gap relative to
France has disappeared and Britain now lies roughly half way between
France and nmwamuz.m The fall 1in numbers trained 1in Germany can be
attributed in part at least to the sharp fall in the size of the age
cohorts in the latter part of the 1980s. In France, the cohorts have not
declined so dramatically but students have been encouraged to enrol for
higher level qualifications ( BEP leading to the vocational Baccalaureat)
and many have chosen to do this. (Table 1).

Initial tralning on courses leading to craft qualifications in building
now accounts for a substantlal proportion of all young people recelving
initial training in Britaln (around 20 per cent of all young people on
Youth Training). The substantial increase in numbers tralned 1n this
occupation in Britain must be counted a real achlevement of the last
decade of Tralning Inlitlatives - a word of warnlng must be attached to
the British figures, however, since we have no means of knowing what
proportion of the passes at Part II level are achieved by adults.
Probably between 20 and 30 per cent of those passing are over 21.

Construction Industry Tralning Board in order to obtain a Certificate of
Craft Recognition from the Natlonal Joint Council for the Building
Industry. Previous Natlional Institute studies have reviewed the
standards required for the award of these certificates and concluded that
they were broadly simlilar. Clity and Gullds was found to be narrower in
scope than the corresponding German qualification and the French level of
professional knowledge in the CAP was thought to be closer to City and
Gulilds Part III.

9 SJ Prails and K Wagner "Some Practlcal Aspects of Human Capital

Investment: Training Standards in five occupations in Britaln and
Germany", National Institute Economic Review, August 1983. SJ Prals and H
Steedman, Vocatlonal Trailning in France and Britain: The Bullding Trades,
National Institute Economic Review, May 1986. Britain now trains more
than France in this area. In France, 1t should be noted that higher
asplrations and a difficult youth labour market lead tralnees to train to
higher levels (above craft level) so that overall the numbers of young
people qualifying have not fallen.



TABLE 1
PASSES AT CRAFT LEVEL IN SELECTED BUILDING OCCUPATIONS(1)
BRITAIN, FRANCE AND GERMANY 1981-1991

000s
1981 1991
BRITAIN 13.86 23.73
GERMANY(2) 58.08 36.44
FRANCE(3) 21.27 15.59

SOURCES: $J PRAIS K WAGNER SOME PRACTICAL ASPECTS OF HUMAN CAPITAL
INVESTMENT IN TRAINMING STANDARDS IN FIVE OCCUPATIONS IN BRITAIN
AND GERMANY National Institute Economic Review AUGUST 1983
TABLE 3. UNPUBLISHED TABULATIONS SUPPLIED BY CITY AND GUILDS OF
LONDON INSTITUTE. SJ PRAIS H STEEDMAN VOCATIOMAL TRAINING
IN FRANCE AND BRITAIN:THE BUILDING TRADES National Institute
Economic Review MAY 1986 TABLE 1. MINISTERE DE L’EDUCATION
MATIONALE NOTE D'INFORMATION MO. B89-46 TABLE 3. STAT.
BUNDESAMT, FS.11, REIHE 3, 1990.

NOTES

(1) IN BRITAIN, PASSES AT CITY AND GUILDS PART 11, IN FRAMNCE ,
PASSES AT CAP PLUS A PROPORTION OF BEP, IN GERMANY, PASSES IN THE
BERUFSABSCHLUSS  COURSES TAKEM AS FOR PRAIS AND MWAGNER (1983)
AND PRAIS AND STEEDMAN (1985).

(2)1990

(3)1988 PROVISIONAL FIGURES

Mathematics required for craft courses

The three craft qualifications considered here all require the student to
demonstrate some mathematical knowledge which is formally set out in the
form of syllabus requirements and tested by externally-set and marked
final examinations. In France and Germany a separate examlnation in
bullding calculatlions 1s set, in Britaln the demands are lower; students
are expected to demonstrate mathematical competence by answering a small
number of general professional questions requiring mathematical
calculatlions and to complete assignments (set by City and Guilds and

marked by the college) demonstrating mathematical nosvneosnm.mo

Using these flnal examinatlon papers together with national syllabuses
and worksheets and work plans supplied by teachers in the colleges
visited, the mathematical topics which tralnees would be taught were
ldentiflied in all three countries. These are dlscussed in Section Three

and set out in detall in Appendix 1

Section 2: RECENT CHANGES IN BRITAIN

Our lnquiry was made at a particularly critical time for initlal training
arrangements in Britain. 1991 was, in many colleges, the last year In
which government subsidles for Youth Training (which underpin practically
all inltlal trainlng for the bullding trades) were made available for
courses leading to the City and Gullds Part II Craft Certificate. From
1992 onwards, flinanclal support from the government for youth training is
contingent upon the trainee ‘working for' a qualification which conforms
to the criterla agreed for that Iindustry with the National Council for
Vocatlonal Qualificatlons (NCVQ).

National Vocational Qualifications (NVQs) have been developed by Industry

Lead Bodies 1n conjunction with the Natlional Council for Vocatlonal

10 Vocational certificates are not, however, a reliable gulde to

standards of mathematical attainments. They are, quite rightly,
concerned to provide a relliable indicatlon of a level reached in a whole
range of professional skills and knowledge. In all three countries, the
demonstration of practical vocational competence was considered of prime
Importance and the weightlng of the various examlined components reflected
this concern. It 1s not, therefore, reallstic to expect to draw reliable
conclusions on trainees’ precise mathematlical attalnments from
performance in their craft examlnatlions. These are, however, useful as
a gulde to expectations and therefore as a gulde to the ground covered
in mathematlics classes with trainees in the college-based part of theilr
course.
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Qualifications and the Employment Department - an NVQ level is defined
as, ‘a measure of competence of an individual's capabilitles to carry out
a range of work to standards ... agreed by Industry’. This
systematization of the skills and competences required in a wide variety
of occupations and at different levels has many advantages for the
organization and promotion of training of adult employees in the
workplace. Those with no formal qualifications but long experience in
the industry can receilve an attestation of competence on the basis of
work-place assessment. Tralning plans and procedures for employees can
be more easlly formulated even by small and Inexperienced companies
without a training department. There are no restrictions on access to
these qualifications by age or tralning mode (as there were with
traditional apprenticeships). One serious disadvantage of codifyling
existing standards of competence ls that, in industries where skill
levels are seriously lnadequate, these are perpetuated by NVQs rather
than improved. Taken all in all, however, the initlative can be judged
to be a positive one as far as adult employees and tralining and

retralning of adults In the workplace are concerned.

It is when these same qualifications are set as the target to be attalned
by young people in lInitlial training that questions arise as to their
approprlateness. Undoubtedly, NVQs have the virtue of being formulated
by 1industry and therefore, of closeness to current requirements.
Furthermore, a range of NVQ units provides a sound basic grounding in
occupational skills i.e. general training. It is argued here, however,
on the basis of the longer term skill requirements of the
industry that, by concentrating exclusively on occupational skills and
omitting to build upon and extend tralnees’ capaclties In mathematics
and English, NVQs represent a retrograde step in the development of
provision of vocational education and tralning for young people In
mqnﬂww:.pp

1 In October 1991 the NCVQ published a Consultation Paper on proposals

for General National Vocatlional Qualiflcations (GNVQs). These are not
vocational qualifications (they ‘should not seek to attest to
occupational or professional competence’) and incorporate attainments in
‘core skills' - problem-solving, communication, personal skills, and
numeracy. These qualifications will require some numerical skills but it
is not as yet clear of what standard. It iIs not yet known whether the
introduction of GNVQs will change provision made for tralnees in the
bullding trades. It does, however seem likely that most young people
studying for GNVQs will do so full-time in college and that they will not
therefore be available to the young people under conslderation here.

Until 1991, funding arrangements for Youth Training allowed the trainee
to be registered for any (or no) vocational qualification and college
fees would be pald on behalf of the trainee by the Department of
Employment. In practice, most bullding trainees were registered on
college-based Clity and Guilds courses and worked towards the Part II
examlnation. Many trainees obtalned the Part II Certificate within a two
year YTS. Some funding was also avallable from the CITB (now also some
YT funding can also be obtained) for a third year if this 1s required or
if a tralnee wants to continue to Part III; alternatively,a tralnee could
study in the evenings or approach hls employer to fund a third year of
part-time study 1ln college (wages and fees) so that he could obtaln the
City and Guilds Part II. It 1s not possible to determine from the
records of City and Guilds examinations how many passed the examination
after two years of study.

That a substantial (and growing) proportion of young people were
persevering in this path 1is demonstrated by the steady increase 1in
numbers entering and obtalning a pass at Craft (Part II level) over the
decade 1981-1991. (Table 1). In many ways this decade represented a
perlod of convergence of tralning for the construction industry in
Britain, France and Germany, with course content covering a core of
common topics, and numbers in Britaln Ilncreasing to come closer to levels
in other European countrles. The revised funding criteria for Youth
Tralning schemes (which make government funding for Youth Trainlng
dependent on the tralnee "working for "National Vocatlonal
Qualifications) will undoubtedly lead to to divergence of British course
content from practice in continental Europe.

Under YTS funding regulations, the tralnee was entitled to 130 hours of
off-the-job training; now even that modest requirement has disappeared
and the competence-based Level II could in theory be acquired without the

trainee ever leaving the workplace.

From 1992, therefore, Youth Tralnees can no longer be enrolled on City
and Gullds Craft Certificate courses, since these do not meet the
criteria lald down for National Vocational Qualifications; in particular,
City and Guilds courses had not been elaborated according to industry

standards and assessment of performance was not based on ‘outcomes’ le.



demonstration of oolunnozon.um

The only qualification that tralinees can
"work towards" 1s one given the National Vocational Qualificatlion seal
of approval. In two years, most may hope to achleve Level II, thus
raising at a stroke the number of young people on Youth Tralning
obtaining a recognised vocational qualification to numbers greatér than

those found in continental Europe.

The greater numbers thereby galning a recognised vocational qualification
may appear at first sight to represent an advance on previous
arrangements. Thils improvement has, we would argue, been achleved at: the
price of quality and more specifically by abandoning serious attempts to
provide general education for tralnees in baslc subjects to standards
similar to those 1n Europe. In fact, in the opinion of college
lecturers, the amount of time that can be devoted to mathematics on the
new college courses preparing for Natlonal Vocational Qualification has

been substantially reduced - or even completely eliminated.

The college, as agent of delivery of National Vocational Qualification
and assessor, finds itself heavily burdened with ensuring that students
acqulre the range of practical skills required by these new
qualifications. To achleve NVQ Level II students must acquire a range of
practical competences similar to those which would be acquired in thelr
first few months in the workplace; however, as a result of the lack of
continuity in training places (tralnees may be moved from one employer to
another because of busliness difficulties or for other reasons) and
because of the low level of trainee supervision avallable 1n the

workplace, in practice, colleges must provide all the basic skills

12 To be accredited as a National Vocatlonal Qualification, a

qualification must be:

1 based on natlonal standards required for performance in employment,
and take proper account of future needs with particular regard to
technology, markets and employment patterns;

2 based on assessments of the outcomes of learning, arrived at
independently of any particular mode, duration or location of
learning;

3 awarded on the basis of valld and rellable assessments made in such

a way as to ensure that performance to the national standard can be
achieved at work;

4 free from barriers which restrict access and progression, and
available to all those who are able to reach the required standard
by whatever means;

9 free from overt or covert discriminatory practices with regard to
gender, age, race or creed and designed to pay due regard to the
speclal needs of individuals.

10

training required for NVQ Level II

The more formal teaching and learning of mathematlcs is therefore
squeezed out by Pressures of time and has to be ‘plcked up' incldentally
1n workshop-based sesslons. There 1s no requirement for mathematlics
teaching and learning in the new National Vocational Qualification Level
II and, beyond the demonstration of practical skills of bricklaying, a
trainee 1s not required to demonstrate abllity to carry out bullding
calculations in order to obtaln a certificate.

Differences of approach to assessment between Clty & Gullds and NVQs are
very substantial. City and Gulilds Part II certificates were awarded on
the basis of a combination of marks awarded internally but externally
moderated and an externally-set and marked examination requiring the
pupil to answer multiple-choice questions. In thls test the candidate
was required to demonstrate on paper and under examination condltlons the
abllity to carry out mathematical calculations. Assessment of trainees
for National Vocatlional Qualifications will normally be carrled out by
college staff assessing competence agalnst a detalled list of criteria
and using instructions lssued by the nmﬂm.au The gulde to assessment
issued by the National Council for Vocatlonal Qualifications clearly
states that there is no longer any requirement for students to put thelr
answers In written form, nor are they required to respond using

conventional speech woﬂam.ua

National Vocational Qualificatlons thus diverge fundamentally not only
from the City and Guilds Craft Certificates but from practice in France

and Germany where marks are awarded for internal assessment of practical

L Concern was also expressed to us about the extent to which assessors

will be allowed to exercise independent judgement; the managing agent
which selects the «college which provides assessment receives a
substantial premium for each Level II student who receives an NVQ Level
IT award! Colleges are under increasing pressure to become self-funding
and lncome from managing agents' fees for Youth Tralnees forms an
important part of FE income.

= ‘Candidates should have the opportunity of demonstrating thelir

knowledge and understanding by answering questions elther orally or in a
written paper... Oral questions may be answered by the candidate 1in a
number of ways, le through speech, or by polnting/indlcating, sketching,
etc., the maln criterla being that the information gliven in the model
answer 1s effectlively communicated to the assessor’.

CITB and City and Guilds National Vocatlonal Qualification: Competence
Requirements QLT 027. Bricklaying (Construction) Level II.

11
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competence and combined with marks on externally-set and marked formal

examinations 1n separate general educational subjects (mathematics,
science, noﬂums\ﬂqn:nru.um

A comparlson of the mathematics required for Clty and Gullds syllabus
588 Brickwork and Masonry and NVQ Level II (our interpretation) set
against Natlional Curriculum Levels to give an 1idea of degree of
difficulty is set out in Table 1 Appendix 1.

This study is, of course, not the first to draw attention to the likely
impact of the NVQ approach on Youth Training. A comparative study of
productivity levels in the clothing industry 1in Britain and Germany
published by the National Institute in 1989 found that the competences
embodied in NVQ proposals for two year Youth Training in the clothing
industry would be acquired in the first few months of the German
apprentlceship course and were substantially less than those required for
a City and Guilds Craft nmﬂﬁpwanmnm.pm More recently, grave reservations
concerning the likely pressure from NVQs on standards of youth training
and on the independence of assessors was expressed in a study of the
functioning and outcomes of Youth Tralning Schemes during the five-year
period 1983-1988. 17

The NVQ criterla are based on standards of competence elaborated by the
industry as appropriate for an employee at thls particular level. It is
difficult to understand, therefore, that so little emphasis should be

placed by employers in the industry on bullding calculations - only one

13 For a fuller critique of the differences between the approach

adopted by the NCVQ and the approach to the awarding of vocational
qualifications in other European countries see SJ Prals, "How Europe
would see the new British initiative for standardising vocational
qualifications", National Institute Economic Review, August 1989. 1In a
subsequent article, "Vocational qualifications 1in Britain and Europe:
Theory and Practice",National Institute Economic Review, May 1991, Prals
analyses the widening gap between Britain and other European countries
with respect to the relatlve weight accorded to rellability and validity
by British and other European assessment procedures.

" H Steedman, K Wagner Productivity, machinery and skills: clothing

manufacture in Britain and Germany, National Institute Economic Review,
May 1989.

12 D Lee, D Marsden, P Rickman, J Duncombe, Scheming for Youth : a

study of YIS in the Enterprise Culture, pp.177-182, Open University
Press, 1990.

12
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mathematical skill 1s explicitly mentioned, estimating quantities, a
Level 3 topic in the National ncﬂq»ncpcu.um One explanation might be the
composition of the Industry Lead Body responsible for drawlng up the list
of competences required. If large employers were in the majority on the
lead body, #heir needs and bullding techniques, which differ quite
sharply from those of small employers, may have unduly Iinfluenced
decisions nwwos.—o Large employers sub-contract most site work and their
staffs consist in the main of professional and technical staff. Small
employers, especlally those working 1n repairs and malntenance which
constitute around one half of all bullding actlivity are more reliant on
craft skills on small sites where it 1is not feasible to provide

speclalist technical supervision.

Section 3: COMPARISON OF MATHEMATICS CONTENT IN CRAFT TRAINING FOR
CONSTRUCTION IN BRITAIN, FRANCE AND GERMANY

As a result of similar trade requirements a common core of professional
mathematlics requirements can be identified in traditional craft courses
- the German apprenticeship (Berufsabschluss), the French CAP
qualification and City and Gullds Part II - which are (or were, in the
case of City and Guilds) specified, taught and tested for all trainees in
the bullding trades in each country.

On these courses, tralnees must be able to calculate areas and volumes of
regular shapes. They will be permitted use of a calculator but must be
able to multiply and divide decimal fractions, to calculate percentages,
and to calculate on the basis of glven ratios. Tables showing in detall
the mathematical topics covered in France and Germany compared to both
the City and Guilds syllabus and the NVQ Level II requirements are to be
found in Tables 2 and 3, Appendix 1

18 NVQ Level Il is the standard expected of a tralnee at the end of a

two-year trainling perlod. It is hoped that, as at present, some trainees
will continue beyond thls stage to achieve NVQ Level III. Proposals for
Level III have not yet been made public so that comment is not possible
at thls stage. Work for Level III will have to be financed by employers
and trainees as only limlted YT funds are avallable for a third year of
study. It is difficult to imagline that Level III can take a student even
up to the old C&G level in one year and quite impossible at this stage to
see how such a qualification could come to be accepted as equivalent to
A-Level standard as proposed by the government in their plans for an
Advanced Diploma.

13 This point 1s being followed up with the CITB.
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Until 1991, when some 20,000 young people obtained a City and Guilds
craft qualification and a larger number followed the course for two
years, the mathematical toplcs that were specified for tralnees 1n the
building trades in Britaln covered much of the common core of practical

bullding calculations found in the German and French courses.

For example, British students would be required to work out the rise of a
lean-to roof where the rafter ls 8.5m and the span 8m.; German students
would be given the question ‘The short side of a building angle is 66cm
long. How long will the other two sldes be if the proportion 1s 3:4:57';
French students are asked ‘calculate the length of a slde AE of a
right-angled triangle’ where the length of the other two sides is x:o::.mo

All these questlions require the student to know and apply the formula of
the Pythagorean theorem.

Differences between the three countrlies also emerge. The French syllabus
is the only one to insist on elements of algebra as well as arithmetlc
and geometry. Algebra is included not because of its relevance to the
building industry but because the mathematics syllabus for the CAP is
laid down by the Minlstry of Educatlon with only nominal input from
Industry and conslderatlons of progression and general education - taking
students on from toplcs covered in school and coverlng topics which would
be a necessary part of higher level study - outwelgh conslderations
derived exclusively from the requirements of the industry. Students
studying for the CAP are put through their paces in algebra because
higher level academic, technical and vocational qualificatlons also
require it and the French aim to make it theoretically possible for a
student to keep all optlions open at this mnmmn.NH

20 Source: Course based assessment paper supplied by the Construction
Department of a Further Education college in the Greater London area.
Intermediate Examination for Bricklayer apprentices set by the Berlin
Chamber of Commerce, internal test paper set by the Apprenticeship
Centre(CFA) for Building Apprentices, Dijon.

i Bullding employers with whom we spoke in France agreed with college

lecturers in finding the new mathematics syllabus for the CAP (issued in
1989) beyond the capacities of many apprentices. In practice, teachers
concentrate on a somewhat narrower range of topics, but some algebra is
included. A final-year class observed in an apprenticeship centre in
Dijon was tackling the problem quoted above and requiring use of the
formula relating the square on the hypotenuse to the other two slides of
the triangle. The overall level of attalnment of the group observed was
very modest - of 12 students, 8 had come to the course from Special
Education Classes.Nevertheless, about half were able to calculate the
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Both German and French students are regularly required to tackle problems
involving the calculation of the length of circular arcs and the volume
of cones and spheres - these are more likely to be specified in Britain
at the next leyel up - City and Guilds Part III (Advanced Craft). The
higher expectations of mathematical attainment in Germany relative to
Britain was predicted from earlier National Institute studies of

22
mathematical attalnments of school leavers.

The City and Gullds syllabus is less extensive than that of France and
Germany and alms to ensure that the trainee revises and consclidates
simple mathematical skills learnt at school and acquires extensive
practice at applylng these 1n a practical context to acquire a sound
basic knowledge of basic bullding calculatlons. The City and Gullds
course aims in mathematlics are on no measure ambitious; the syllabus
ranges from toples at Level 4 of the National Curriculum (the level
expected of the average eleven-year old) to Level 7 (the level expected
of an above average 16 year old) - whereas in the French and German
syllabuses prescribe toplcs which are found at Level 9 of the National
Curriculum. (Normally to be expected of the ablest 10-15 per cent at 16 1n
Britain) Toplcs covered lie within Just two areas, arithmetic and
geometry. The City and Guilds syllabus, like the German syllabus lis
focused on those areas of mathematics which will be of Iimmedlate
practical use to an employee asked, for example, to measure a client’'s
window for a pane of glass or to quote a price or to calculate the volume
of concrete required to fill a trench. Although thls forms only a modest
base for progression, skills acquired at school are revised and
consolldated in the City and Guilds course and new work, particularly in
geometry, is Introduced. A number of college lecturers in Britaln showed
us worksheets which aimed to take students well beyond these

requirements.

The replacement of City and Guilds Part II by NVQ Level II as the

answer correctly. However, the mathematics requirements of the French
syllabus are too demanding for the weakest students who are almost
invarlably found in apprenticeship and who have only two years of
part-time education(compared to two years full-time for students in the
full-time colleges).

22 S J Prals, ‘Schoollng standards in England and Germany: some summary

comparisons bearing on economic performance’, National Institute Economic
Review, May 1985,
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qualification to be almed at by all young people in Youth Training has
resulted in the loss in Britaln of the requirement that trainees in the
bullding industry be taught and assessed in the mathematics recognised
as essentlal to the bullding trades. Colleges are required to instruct
tralnees in a large number of practical trade skills to achleve NVQ Level
II and are under pressure from many quarters to do so in the shortest
possible time 1In order to achieve a cost-efficient throughput of
students. Instruction 1n raking back a brick wall will have to take
precedence over learning how to calculate the number of bricks required
to bulld it. Ideally, mathematics 1s to be Introduced as and when the

tralnee requires it. Lecturers fear that neither time nor facillities will
23
permit this.

Section 4: SUMMARY AND CONCLUSIONS

This paper alms to establish what, in practice, are the mathematical
topics that will be taught and tested in the training provided for young
people in the building trades in three countries. The structure of the
industry in the three countries and numbers taking such courses are
sufficlently similar for instructive comparisons to be undertaken and

wider conclusions to be drawn about the direction of British policy in
this area.

Mathematics was dellberately chosen for study because it forms a central
part of the general vocatlonal educatlon traditlonally offered to young
people in vocational educatlon and training courses and because it is
important both for vocational competence and for progression to more
advanced levels within the profession or to more general courses of
further and higher educatlion. Research began before proposals for the
new National Vocatlonal Qualifications in the Bullding Trades were in
final form. Having set out to study the established pattern of bullding
craft qualificatlions, this study additionally reports on the consequences
for mathematics education of such changes. Briefly, almost all the

23
College lecturers may continue to try to cover with their tralnees a

much fuller range of mathematical toplcs than those set out in Table 2.
It is doubtful that future funding arrangements for Further Education
will make this feasible in the longer term (this issue is examined in
qoam detail in a companion paper). At one college visited, most
instruction took place out of doors since the covered accommodation was
not large enough to permit trainees to build test pleces to the
specification laild down by NCVQ. Opportunities for maths instruction
were, under these circumstances, quite inadequate.
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mathematical elements which were formerly taught to students studying for
a City and Gullds qualification in bullding are now no longer speclfied
or assessed for the new Natlonal Vocational Qualification at Level II.
These elements - and more besides - are still required for tralnees of

similar age apd prlor school attainments in France and Germany.

Since government funding of Youth Tralning 1is now contingent on
registration for assessment by means of the new NVQs, it appears llkely
that in future in Britaln young people in training for the bullding
trades will be significantly deprived of general education relative to

their European counterparts.

The introduction of NVQ occupational competence statements as the sole
defining requirement of what is to be provided to young people while they
are in training for the bullding trades marks a significant departure
from the previously well-established pattern of on-the-job trailning or
experience and day release on a college course. A basic tenet of the NVQ
approach to tralning is that ‘traditlonal barrlers such as age, duration,
mode of training, where and how skills have been acquired are 1mso<nu..wp
The party (whether employer or managing agent) which contracts to enable
a trainee to reach an NVQ Level by providing tralning gives no
undertaking to provide access to a college course or a pre-def lned
syllabus as was previously the case for tralnees coming within CITB
schemes. Unlike thelr counterparts in France and Germany, British
trainees are no longer recognised as being entitled to some educatlon

provision delivered outside the workplace as well as vocational tralning.

These fundamental changes, which have been established without any real
informed public debate, mean that the Britlsh teenager in a training
programme is now uniquely disadvantaged in Northern Europe - in France
and Germany a tralining contract entlitles the young person to of f-the-job
vocational education provided by tralned teachers in an educational

environment. Thls is no longer the case in Britaln.

The eagerness of those in charge of policy to bring numbers in Youth
Tralning recelving a recognised vocatlonal training qualification up to

levels close to those In Europe whlle seeking to increasingly shift the

24 National Vocational Qualification Competence Requirements QLT 027
Bricklaying (Construction) Level II. CITB and GGLI, p.3.
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cost of Youth Training to employers may be the most important reason for
the sudden fall in standards expected. The City and Gullds Part II
qualification, while pitched at a quite modest level relative to what
other European countries expect in a two-year tralning period, was beyond
the capacity of many of those on the two-year Youth Tralning Scheme -
well-rehearsed arguments about the inadequacy of the preparation received

in the compulsory school are clearly relevant here.

The even more modest requirements of the National Vocational
Qualification at Level I1, with its reminder that students need not write
as long as they can demonstrate the competences required is undoubtedly
attainable by many more tralnees. Numbers attaining a recognised
Vocational Qualification will undoubtedly rise, but the quallty of
trainees available to the Industry may well be lower than before.

All the units specified at NVQ Level II relate to matters in which it
would be necessary to any employer to instruct a new and inexperienced
mav_owmm.mm The five core NVQ units do little more than codify the
tralning required for any employee 1f they are to survive for any length
of time on a building site without injuring themselves or others; the six
additional units cover basic bullding skills; their novelty lies in the
fact that a range of very basic competences and skills qualify the
employee for the award of a vocational qualification. It |is now
well-accepted in economic analysis to assume that employers will be more
willing to pay for Job-specific training than for more general training
and education which the tralnee could subsequently use to his own benefit
and that of another employer. At present, the cost of training in NVQ
Level II is, in effect, paid for by employers; it is understandable
therefore, that college courses provide tralning rather than broad
vocatlonal education. In France and Germany, the trainee and the state
bear the cost of vocational education and colleges are insulated from
direct pressures to provide specific Job training.

= Core Units at NVQ Level IT in Construction are:

Unit 001 Construction Industry Activity Identification

Unit 002 Health and Safety 1in Site Operatlons

Unit 002 Communicating in Site Operations

Unit 004 Using scaffolded structures in site operations

Unit 005 Handlling, Storing and Protecting Construction Materials

In additlon, the trainee must pass 6 other units concerned with aspects
of brick and concrete work to obtain an NVQ Level II.

18

Three serlious polnts of concern emerge from this brief analysis. First,

the changes outlined here are not confined to the construction industry
but are being introduced in all areas of Youth Tralning. The overall
quality of mncﬂwn_o: and training for young people in YT 1s not improving
and may well be falling, with serlous consequences for the education

post-16 of around one quarter to one third of all young people,

and, ultimately for the quallty and efficlency of business and industry.
Second, NVQ at this level now cover so 1little of the professional
knowledge and competence of vocatlonal qualificatlons in other European

al
countries that it 1s difficult to see how a case can be made for mutu

26
recognition.

Third, and perhaps most Iimportant, opportunities for progression and

career development of young people will be severely restricted by fallure
to offer opportunity for consclidation and development of vocational

education within youth training provision.

In the field of Youth Training, Britain has long been faced by the need
to make progress relative to fast-moving targets - other countries were
already ahead when YTS was first introduced and have been making faster

The latest solution as outlined here - to move the
thereby

progress since.
goalposts so far apart that almost nobody can fall to score,

losing important elements of general education - is no real solutlon.

25 This issue 1s belng followed up with m:m European nm:nﬂﬂﬂwoﬂwwwm
Development of Vocational Training in Berlin (CEDEFOP) Mﬂnps ﬁhw mn .
responsibility for rwﬂsonnnwam vocational amwﬂﬂwﬂmwnﬂﬂ”ﬂhw proedberds,
the European Commission. ages are more : Bl g
vocational qualifications at shop-floor level in continenta T
- nition of ‘forelgn' qualifications has, in the past,

memwmmhmwm levels for non-indigenous groups of :owxmﬂmra Mmmmmww”pwm
accepted by trade-unions in other European countries wi mn ol
British workers are to be appointed at skilled wage rates an e

other benefits conferred by skilled status ln other European countr .
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