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SUMMARY 

Demand and Supply 

According to the DES, in January 1984 there were 27,200 teaching posts in mathematics 

and 7,500 in physics. Taking the DES’ wastage rates of 8.2% and 7.4% for that year suggests 

that 2,230 new secondary mathematics teachers and 554 in physics would need to have been 

recruited to maintain the status quo. In fact, only 795 newly-trained mathematics teachers 

and 298 newly-trained physics teachers did enter the profession, leaving net losses of 1,435 

and 256 respectively. 

Working from first principles, a shortfall of 2,283 physics teachers in 1984 decreases to 

1,434 in 1990, but increases thereafter to 2,306 in 1995. 

In mathematics, the optimistic supply curve (assuming wastage reducing to 5%, and PGCE 

and concurrent training output increasing by 30% over three years) shows the shortfall 

widening to 4,l4l by 1995. The pessimistic supply curve (wastage rising to 13%, and PGCE 

and concurrent training output reverting to pre-1987 levels) shows a catastrophic situation, 

with a shortfall of l2,232 in 1995. 

In all but the most optimistic projections, the supply of teachers falls sharply because newly-

trained teachers entering classrooms do not compensate for the loss of serving staff through 

wastage. 

The Training of Teachers 

There are four stages of the PGCE process: application; entry; successful completion and 

entry to teaching. There is dropout at each stage and consistently over the last five years 

only about 75% of mathematics graduates entering PGCE courses and about 65% of physics 

graduates entering PGCE courses have taken teaching posts. 

It must be assumed, therefore, that many PGCE students use their teaching qualification 

merely as an insurance policy. 

This has major implications for the DES Bursary Scheme where such a high proportion of 

holders fail to ‘repay’ their bursary by joining the profession. 

Further, while the immediate results of the Bursary Scheme were impressive, applications 

in March 1988 compare unfavourably with those received by the same stage in 1987 - for 

PGCE, 15% fewer in mathematics and 16.5% fewer in physics. 

Between 1984 and 1987, only 60% of DES targets for mathematics teachers, and between 

60% and 50% of DES targets for physics teachers were met. 

With PGCE entries still below target and the take up of teaching posts lower still, the 

growing optimism of the DES response to the shortages may be misplaced. 

Education in Maths and Physics 

Study of the flows of students from O-level in 1981 to degree level in 1986 highlights the 

loss. From every 1,000 students entered for O-level, less than l3 obtained university degrees 

in mathematics and 14 in physics. The gender differences are dramatic. In mathematics, 

under 30% of graduates were women, yet they comprised over 50% of those entering 

teaching.  In physics, the imbalance is even more striking. Only 16% of graduates were 

women, yet they comprised 40% of those entering teaching. 
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Girls are only a third as likely to take O-level physics as boys. The flows from O-level to 

degree level lends further support to arguments for a broader sixth-form curriculum. 

Some International Comparisons 

When we compare England to other countries, we see that a major factor related to the 

adequacy of the supply of mathematics and physics teachers is the extent to which young 

women continue to study the subjects to age 18 since they tend to be the more attracted to 

teaching than males. 

Other factors which seem to be important include the availability of alternative employment, 

relative salaries, social standing, and demography. 

Vacancies and Wastage 

The level of overt vacancies is very low – only one unfilled post (in mathematics) in 36 

schools in our 1988 survey.  But one of the local authorities in the sample, with 139 

secondary schools, estimated that there was a hidden shortage of 300 mathematics and 100 

physics teachers. 

Wastage is far in excess of numbers of newly-qualified teachers available. In both 

mathematics and physics the leaving rate for women is almost twice that for men, mainly 

for family reasons. Twenty per cent of mathematicians and 15% of physicists, mainly men, 

left for non-educational employment. 

Hidden and Suppressed Shortages 

Hidden and suppressed shortages reflect the ways headteachers have been coping with not 

being able to get the specialists they want. 

Shortages can be hidden by deploying teachers from outside the subjects, especially in years 

1-3. In the sample overall, only 45% of the mathematics teachers and 38% of the physics 

teachers were well-qualified to teach those subjects, but in 11-16 schools a fifth of those 

teaching physics had no higher had no post-school qualification in the subject. In fact, none 

of the 11-16 schools in the sample had a teacher-trained graduate physics teacher.  

The fact that physicists are only attracted to schools offering A-level physics has profound 

implications for the Government’s plans to continue to phase out the A-level years from 

secondary schools. 

Suppressed shortages also disguise the true position. They conceal shortages by limiting the 

number of sets available, increasing the size of surviving sets, reducing the amount of 

curriculum time available, and changing the content of courses. 

In mathematics, in the sample, 19.2% of schools had had to curtail the number of sets and 

more than half of these had had to reduce the periods taught for particular year groups. 

In many schools, physics is no longer taught as a separate subject, in part because there are 

no qualified staff to teach it. Where from necessity or from principle the switch has been 

made to science or double science, the concern remains that, as in the 11-16 schools in our 

sample, there may be no physicists contributing to that teaching. The consequences for 

degrees in physics and for the training of physics teachers are alarming. 
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Local Authorities 

Paradoxically a number of authorities with shortages of mathematics and physics teachers 

are declaring no vacancies. Falling pupi1 numbers with the need to shed posts overall are 

leading to replacements being made as best they can through redeployment.  

Conclusion 

In physics and maths, and probably other subjects as well, an ever-increasing proportion of 

pupi1s are being taught by staff who are not properly qualified. 

 

  



vii 

RECOMMENDATIONS 

1. That the Government and Local Authorities should establish as a matter of 

urgency a comprehensive, up-to-date, accurate data base of the demand for, and 

supply of, teachers. 

2. That a differentiated statistical model be devised to enable the best possible 

estimates to be made of demand and supply. 

3. That the Government should review the system it has for setting training targets. 

4. That a more precise definition of wastage be arrived at to distinguish between: 

(a) loss to the educational system; (b) temporary loss to the system; and (c) 

transfers within the educational system. 

5. That the Government ensures that remuneration and conditions of service are 

such as to reduce the number of staff who after expensive training and gaining 

valuable experience are quitting the profession. 

6. That ways be found of attracting back into teaching qualified teachers who have 

left for other employment or elsewhere. 

7. That more research be undertaken to establish the reasons for the apparent 

reluctance of mathematics and physics graduates to become teachers, even when 

they have trained to become teachers. 

8. That the Government should consider how best its financial incentives could be 

deployed to benefit those actually entering the classroom rather than those who 

take PGCE courses, perhaps by transferring part of the money currently 

available for the bursary scheme to bonuses for graduate entrants completing a 

number of years, say five, in the profession. 

9. That further study be undertaken to establish the composition of the entry to 

teacher training courses in terms of sex, age, subject of degree, class of degree 

and other characteristics. 

10. That consideration be given to the subject contents of mathematics and physics 

with a view, in each case, to establishing agreed common cores. 

11. That the Government should consider establishing a broad A-level Diploma 

based on the expectation that all students at this level will continue with some 

mathematics and/or science after the age of sixteen. 

12. That detailed international comparisons be undertaken so that the situation in 

this country can be more fully understood. 

13. That consideration should be given to ways of increasing take-up by girls of 

post-GCSE mathematics, and physics, given the interest among female 

graduates of these subjects in becoming teachers. 
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14. That local authorities should give attention to the consequences of their policies 

in the light of falling rolls for the quality of mathematics and physics teaching. 

15. That as part of its policy for teacher supply the Government should aim to 

reduce hidden and suppressed shortages to a minimum over a specified period 

of time. 
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I. SHORTAGES 

1.1 In response to the worsening situation in the supply of suitably qualified secondary 

teachers of mathematics, physics and technology, the Government has produced a 

consultative document, Action on Teacher Supply (DES, 1986). In it, an attempt is 

made to analyse the extent of the shortages, and possible ways of improving supply 

are discussed. While recognising the long-standing nature of the problem and the 

likely impact of demographic changes, the emphasis is on facing up to immediate 

difficulties. A year later, in Action on Teacher Supply One Year On (DES, 1987), the 

conclusion is cautiously optimistic: “This action programme appears to be yielding 

encouraging results. Applications for initial teacher training in mathematics, physics 

and CDT are already markedly up for this year over last year, and there is reasonable 

hope (our italics) of meeting recruitment targets for initial teacher training in these 

subjects for the first time since 1983.” 

1.2 But how far is this cautious optimism justified? A number of issues are at stake here. 

Is the rise in applications all that it appears to be, and how effective will any increase 

in the supply of newly-trained teachers be in alleviating the situation in our secondary 

schools? What proportion of applications is turned into entries and how many of the 

entrants actually end up in the classroom? What proportion withdraws from the 

course, or fails the examination? Of those who are successful, how many seek 

employment other than teaching? And what is the relation to targets, however arrived 

at? If there is still a shortfall, then schools are going to continue to struggle to fill 

vacancies, to provide lessons with specialist, well-qualified staff and to cover their 

desired curriculum. 

1.3 Interested professional bodies such as the Royal Society, the Institute of Physics, the 

Institute of Mathematics, the Engineering Council, the Society of Education Officers 

have all pointed to the gravity of the situation. A report, Shortages of Physics 

Teachers, from the joint Physics Education Committee of the Royal Society and the 

Institute of Physics (1981) concluded: “even the most favourable conditions of supply 

and wastage ... would not provide fully qualified physics teachers in sufficient 

numbers.” And bearing in mind the rise in the secondary school population in the 

1990s: “the excess of demand over supply will begin to rise dramatically.” 

1.4 At a seminar of the Royal Society to assess the scale of the problem and to propose 

strategies for remedial action the situation was described as “potentially catastrophic” 

(Times Educational Supplement. 27 June, 1986). A report earlier this year from the 

Joint Mathematical Education Committee of the Royal Society and Institute of 

Mathematics (1988) stated: 

There is a serious problem of teacher supply throughout the physical science 

subjects. The shortage in mathematics teacher supply is chronic and worsening. 

The effects of this chronic shortage cannot be overcome by any immediate 

increase in supply. The number of people who completed teacher training courses 

to teach mathematics in 1986 was half the number in 1976. The outlook for the 

next decade is bleak. 

1.5 Participants in a seminar held by the Foundation for Science and Technology to 

review the situation ‘one year on’ were just as worried according to a report in the 
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Times Educational Supplement (22 January, 1988). The soothing noises currently 

being made by the Department of Education and Science seem gravely at odds with 

the deep concern being expressed.  In its Press Release 105/88, for example, it states: 

The figures of entry to initial teacher training in Autumn 1987 were very 

encouraging. The intake of students was up 13 per cent over 1986 with increases 

of an average of 37 per cent in the secondary shortage subjects. 

1.6 What then is actually happening? Our report attempts to make the situation clear. The 

first part gives the statistical background – using the data available – to describe 

national patterns of supply and demand. The second, based on a study of 30 

maintained schools in a cross-section of six local authorities, and six independent 

schools in the same geographical areas, examines what is being experienced on the 

ground. 

1.7 In Chapter II, we attempt to estimate the demand for, and supply of, teachers of 

mathematics and physics. Our starting point is an Institute of Physics’ model, which 

on the basis of certain assumptions about the curriculum, pupils per class, and periods 

per week, is able to estimate the demand for teachers in relation to the known facts 

about demography. Further, on the basis of certain assumptions about recruitment to 

teacher training courses and wastage from teaching, it is able to come up with 

optimistic and pessimistic projections of teacher supply over the next ten years. By 

changing some of the assumptions and assigning what we regard as more realistic 

values, we have re-calculated the Institute of Physics’ predictions, and also carried out 

an equivalent exercise for mathematics. 

1.8 Chapter III changes the focus from calculations to the actual entrants to the profession 

and, importantly, distinguishes applications, entries to teacher training courses, 

successful completions, and entries to school teaching. Other analyses have tended to 

conflate these different census points, and mask, therefore, the massive drop between 

entering a training course and entering the profession. Regarding intakes to concurrent 

courses, there is a discrepancy between DES figures and those of the Central Register 

and Clearing House which we are unable to explain. There are also differences for 

postgraduate courses between the DES and Graduate Teacher Training Registry and 

between the statistics of the Universities’ Council for the Education of Teachers and 

The Royal Society. All in all, it is surprisingly difficult to get a clear numerical picture 

of the training and recruitment of teachers. Neither was the DES able to indicate how 

its target figures are arrived at, except in the most general terms. 

1.9 The flows of young people into mathematics and physics are traced in Chapter IV 

where the severe loss due to failure at O and A-levels is pinpointed. One cohort is 

followed through to higher education onto teacher training. Strangely, only a small 

proportion of those being trained as teachers in mathematics and physics, as identified 

in Chapter III, come from the new graduates in these subjects, so as Chapter IV 

suggests, we have a situation where the majority of our mathematics and physics 

teachers are being recruited from among graduates of other subjects, and mature and 

deferred entrants. 

1.10 In Chapter V we ask, is England unique in having the problem of a shortage of 

mathematics and physics teachers, and, if not, what do the countries experiencing a 
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shortage have in common? We identify five factors: (i) specialisation 16-19; (ii) 

industrialisation; (iii) teacher salary; (iv) teacher status; and (v) demography. These 

come together in a particularly sharp way in this country so our situation is among the 

worst. 

1.11 The next four chapters, present the results of the school and LEA study, the details of 

which are given in the Appendix. In Chapter VI, vacancies and resignations are 

examined; why if there is a shortage should there be so few vacancies, and what do 

those resigning from schools go on to do? In Chapter VII, the extents of hidden and 

suppressed shortages are considered. Major differences in the qualifications of 

teachers in the different types of schools are revealed and the effects of shortages on 

the organisation of the curriculum are examined. 

1.12 In Chapter VIII we turn to what is happening at the level of local authorities. Are all 

affected similarly or are some favoured? And why are some authorities with evident 

shortages of mathematics and physics teachers not declaring any vacancies? 

1.13 Chapter IX considers the views of local authorities and schools on the various 

measures which the DES is taking to alleviate the shortfall, for example, the bursary 

scheme, TASC (Teaching as a Career) and taster courses. The personal comments of 

actual practitioners enable us to cut through the rhetoric to some extent. 

1.14 In Chapter X, we draw the threads together to reach some conclusions. We must 

emphasise that this is a research report which tries to establish the situation as 

authentically as we can. We make some recommendations where they seem to emerge 

directly from the data, including the obvious one that good statistics are required. We 

were very surprised how hard it was to obtain accurate figures from the DES relating 

to the recruitment and employment of teachers, and the paucity of information held 

by local authorities in a directly communicable form. At first, we were inclined to 

think that we were being met at times by politically convenient obscurantism, but the 

Interim Advisory Committee on School Teachers’ Pay and Conditions, 1988, under 

Lord Chilver, apparently hit the same problem. It comments: 

We have been surprised to find how out-of-date, partial or inadequate is the 

statistical base available…Better management information systems would enable 

account to be taken of changing requirements for teachers, both in an individual 

school, across the LEA and nationwide. 

1.15 Our analysis of existing statistics and our survey of a cross-section of schools and 

local authorities are steps towards establishing just what is the situation with regard 

to mathematics and physics teachers. We begin in the next chapter with trying to 

calculate the requirements from first principles. 
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II. DEMAND AND SUPPLY 

2.1 According to the Statistics of Education, Schools, 1986, in England and wales in 

1986, there were 4,523 maintained secondary schools (including middle deemed 

secondary) catering for 3,606,895 pupils. The great majority attended 

comprehensives (92.4%) with 4.0 per cent in secondary modern, 2.9 per cent in 

grammar and 0.7 per cent in technical and other schools. The schools were staffed by 

200,630 full-time equivalent teachers. 

2.2 Only just over half of the maintained schools, 2,337, had a sixth form and, in them, 

289,274 pupils were studying at least one subject to advanced level. In addition to 

sixth forms and sixth form colleges, tertiary colleges are becoming an increasingly 

popular mode of education 16-19 and the thirty or so in existence in 1986 (the latest 

figure is 46) had 8,430 (22 per cent of their full-time students) taking A-level courses. 

The tertiary colleges are not subject to school but further education regulations, and 

have therefore to be allowed for separately in any calculation of the requirement for 

A-level teaching. 

2.3 Then there are the independent schools, but surprisingly, there appears to be no 

readily available figure for secondary provision, not even from the Independent 

Schools Information Service; all we can say, from the Statistics of Education, 

Schools, 1986, is that there were 2,272 for all ages excluding nursery. Social Trends 

18 (1988) does, however, show that, in 1986, 17.5 per cent of all pupils aged 16 or 

over were in independent schools, with the equivalent figures for ‘under 11’ and 

‘pupils aged 11-15’ being 5.1 per cent and 7.3 per cent respectively. The proportion 

of pupils educated in independent schools has been rising quite sharply in recent 

years. 

2.4 Against this background, we can examine the demand for, and supply of, mathematics 

and physics teachers. According to the Secondary School Staffing Survey, 1984 (the 

most recent available although we understand that the next one due has been brought 

forward), there were, in January 1984, 27,200 mathematics and 7,500 physics 

teaching posts in maintained secondary schools in England, equivalent to 12.6 per 

cent and 3.5 per cent of the total (posts are classified according to the first teaching 

subject). 

Action on Teacher Supply 

2.5 In response to the various expressions of disquiet, the DES, in Action on Teacher 

Supply (1986), attempted to clarify the numerical situation and make some 

predictions, starting from the estimates of the Staffing Survey. Using these figures as 

indications of basic requirement, they attempted to estimate wastage and the supply 

of new teachers. 

2.6 Wastage in the year to March 1985 was provisionally set at 8.3 per cent for 

mathematics and 7.6 per cent for physics, though these were subsequently revised to 

8.2 per cent and 7.4 per cent as a result of improving the computer programme 

(personal communication from DES, 25 April, 1988). DES wastage estimates are 

about one per cent lower than those from the Local Authorities Conditions of Service 

Advisory Board (LACSAB, 1987), but the definitions are somewhat different. 
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2.7 Taking the revised and more conservative estimates from the DES, suggests that in 

order to maintain the status quo of 27,200 mathematics teachers and 7,500 physics 

teachers, 2,230 and 554 replacements respectively, would need to have been 

recruited. But, as can be calculated from the data of Chapter III, only 795 newly-

trained mathematics teachers and 298 newly-trained physics teachers were 

forthcoming. In that one year then there would seem to have been an excess of 

demand over supply of 1,435 for mathematics and 256 for physics. This excess 

demand seems to have continued over a number of years and to have created both 

‘hidden shortages’ where the teaching is undertaken by someone not properly 

qualified in the subject and ‘suppressed shortages’ where the curriculum is adjusted 

to cope. The DES (1986) in Action on Teacher Supply estimated ‘the hidden 

shortage’ at 13 per cent of tuition in mathematics and 18 per cent in physics; in other 

words, the equivalent of 3,536 and 1,350 teachers respectively. If the intention were 

to do away with the ‘hidden shortage’, then recruitment would have to be raised 

considerably above wastage (which it now falls below) to allow this to happen within 

a reasonable time. 

Estimates from Institute of Physics 

2.8 In order to predict requirements for teachers, a numerical model is required. A 

prototype has been developed by the Institute of Physics, and it must be emphasised 

that this is at an early stage, but the Institute has very kindly allowed us to share its 

thinking.  

2.9 In Figure 2.1, the Institute of Physics has based its supply calculations on information 

from Action on Teacher Supply and allowed for demographic changes. It has taken 

as its starting point the 7,500 stock of teachers and assumed that a wastage rate of 8 

per cent would continue for ten years. PGCE entrants have been calculated as 0.057 

per cent of the 21-years-old age cohort so that, in 1987, the 7,500 becomes 7,369 

through a loss of 600 (wastage) and a gain of 469 (PGCE). Similarly, simple 

calculations give the slope for supply shown in the figure. 

2.10 Demand has been worked out on the basis of a number of assumptions for each of 

three age ranges: sixth form level, years 4 and 5, and the first three years of secondary 

schooling. For the sixth form, it is assumed that 6.7 per cent (calculated from the 

proportion of examination entries) of all 17 and 18 year olds study A-level physics in 

groups of 15 for 10 periods per week. At GCSE level, it is assumed that 40 per cent 

of 15 and 16 year olds study physics in groups of 25 for 4 periods per week, and, in 

the early years, all 12, 13 and 14 year olds study the subject in some form in classes 

of 25 for 2 periods per week. Teachers, on the basis of the Staffing Survey, are 

assumed to teach 33 out of 40 periods per week. Some simple calculations based on 

the size of the secondary school populations each year then yield the demand line of 

Figure 2.1.  Comparing demand and supply arrived at in this fashion suggests that a 

shortfall of 2,424 in 1986 gradually reduces to 1,385 in 1990, thereafter to rise again 

so that by 1996 it becomes 2,262. 
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FIGURE 2.1: Estimates of Physics Teacher Trends by Institute of Physics 

 

 
2.11 The Institute of Physics tested the sensitivity of its model by varying the assumptions, 

and, in Figure 2.2, we reproduce what might be regarded as a summary. The demand 

line in Figure 2.2 differs from that in Figure 2.1 because allowance has been made 

for implementing the proposals of the DES (1985a) in the policy document Science 

5-16 which proposes 8 out of 40 periods a week of balanced science for all up to 16 

years of age. This is assumed to be fully operational by 1989 with a smooth transition 

from 1987 and to mean that 50 per cent of 4th and 5th year pupils study 20 per cent 

science and 50 per cent study 10 per cent science, with physics amounting to a third 

of the allocation. 

2.12 On the supply side, optimistic and pessimistic projections have been made. The 

optimistic projection cuts the wastage rate to 5 per cent over five years and assumes 

it then remains constant, and increases PGCE entrants by 30 per cent over five years 

then to remain constant. The pessimistic projection increases wastage to 15 per cent 

over two years and assumes that the recent boost to PGCE entries from DES 

initiatives is only temporary and reverts to the 1985 level and remains there. On the 

optimistic projection, the shortfall of 2,424 in 1986 gradually reduces to 677 in 1996, 

but the pessimistic view sees a progressive worsening to a massive shortfall in 1996 

of 7,772. 

2.13 The Institute of Physics’ model is valuable in pointing the way, but some of its 

assumptions can be questioned. In particular, whereas the supply starting point of 

7,500 is for maintained secondary schools only, the demand calculations, being based 

on all A-level entries and all school pupils, include independent schools, tertiary 

colleges and other FE provision as well. We show also, in Chapter III, that only 65 
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per cent of the entrants to physics PGCE courses actually make themselves available 

to take teaching posts. 

Figure 2.2: Institute of Physics Optimistic and Pessimistic Projections  

 

 
Revised Projections for Physics Teachers 

2.14 We have therefore taken the ideas of the Institute of Physics, but changed some of the 

assumptions and values. In Figure 2.3 we present our estimates of the demand for, 

and supply of, physics teachers projecting present trends. We take maintained 

secondary schools in England (the separation of responsibilities between the DES and 

the welsh Office complicates the use of published statistics) as our constituency in 

the first instance and start in January 1984, for which date we have information on 

the number of teaching posts.  

2.15 Supply in our calculation has a different starting point and falls away more sharply 

than in Figure 2.l (although this may not be immediately apparent since a different 

scale has been used in Figure 2.3). We begin with the information in Action on 

Teacher Supply which shows that in January 1984 there were 7,500 physics teaching 

posts, but that the equivalent of l,350 (18%) were occupied by people with no higher 

level qualification in the subject at all. In order to see what the situation would be in 

January 1985, we have subtracted the loss of teachers (using the March on March 

figures) and added the number of new entrants. Since there appears to be only a very 

small number, if any, from concurrent courses, these have been left out. The new 

entrants would therefore come from those successfully completing PGCE courses in 

1984 the total of which can be estimated from entrants in 1983.  As we show in Table 

3.12, regularly only 65 per cent of physics PGCE entrants seek teaching posts. This 

then gives us, as the number of full-time equivalent teachers for January 1985, 6,150 
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minus 455 (calculated from wastage rate of 7.4 per cent) plus 298 from PGCE 

courses, that is, 5,993. 

Figure 2.3: Trends in Physics Teacher Supply and Demand Re-Calculated 

 

 
2.16 A similar calculation gives the number for January 1986 and projecting, as the 

Institute of Physics has done, on the basis of the 1986 wastage rate rounded to 8 per 

cent and 1986 PGCE entries adjusted to the size of the age cohort, produces the supply 

line shown in Figure 2.3. This declines relatively more rapidly than that shown in 

Figure 2.1 since we take into account that only 65 per cent of PGCE entries in physics 

enter teaching. 

2.17 Demand in Figure 2.3 has been calculated from first principles on the basis of the 

same assumptions as the Institute of Physics excepting that 8 periods per week was 

thought more realistic for A-level classes. However, to be consistent with the 

information on teaching posts contained in Action on Teacher Supply (1986), we have 

confined ourselves to maintained schools in England. This means that the demand 

line in Figure 2.3 is below the actual requirement for physics teachers for those of 

school age. 

2.18 In 1985, for example, our calculations show that, on the basis of the assumptions 

specified, 8,150 physics teachers were needed in maintained schools. But there will 

also have been a requirement in independent schools and tertiary colleges (which 

come under FE regulations) Social Trends 18 (1988) shows that, as a percentage of 

the total, pupils in independent schools comprised, in 1985, l7.1 per cent of those 

aged 16 or over and 7.0 per cent of those aged 11-15. Using similar assumptions as 



9 

for maintained schools, gives a figure of 726 physics teachers for independent 

schools. In addition, in that year, there were 9,260 A-level candidates from FE. Here 

different conditions of service apply, so we have assumed that lecturers teach 15 

hours per week to groups of 12 which, for the same amount of tuition as in schools, 

indicates a demand for 274 lecturers. We do not have to hand how many of the FE A-

level candidates were from tertiary colleges, but, in 1985, it is likely to have been a 

relatively small number. The important point is, however, that Figure 2.3 refers only 

to maintained schools in England. Bearing in mind the needs of independent schools 

and tertiary colleges, the demand is actually about 10 per cent greater than shown. 

Furthermore, demand refers only to England, whereas PGCE output from wales has 

been included in supply, which is therefore an over-estimate. 

2.19 The projections of Figure 2.3, based on the best available current information, show 

the shortfall of 2,283 in 1984 easing to 1,434 in 1990 due to falling pupil numbers, 

but thereafter the gap between demand and supply widens progressively to reach 

2,306 in 1995. 

2.20 The demand line shown in Figure 2.3 varies according to the size of the relevant 

secondary school population and does not show the estimated effects of the ‘science 

for all’ policy which is left to Figure 2.4. These are calculated on the same basis as 

the Institute of Physics, and indicate a relatively modest extra requirement of between 

430 and 491 physics teachers depending on pupil numbers. 

Figure 2.4: Optimistic and Pessimistic Projections Re-Calculated 
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2.21 In Figure 2.4 we also present optimistic and pessimistic projections of teacher supply. 

For the optimistic projection we reduce the wastage rate to 5 per cent over six years 

and increase PGCE entry to 30 per cent above the 1986 level over three years 

(beginning in 1988 since an actual figure is available for 1987). Pessimistically, we 

increase the wastage to 11 per cent over six years and reduce PGCE entry to its pre-

boost level based on the average of 1984 and 1985. 

2.22 On the optimistic projection, a shortfall of 2,057 in 1987 eases to 1,436 in T992 after 

which the gap widens again to reach l,607 in 1995; on the pessimistic projection there 

is progressive deterioration so that, in 1995, the supply of physics teachers at 3,574 

is less than half the number needed, 7,294. Put another way: to maintain the present 

number of qualified physics teachers the wastage rate will have to be cut to 5 per cent 

and PGCE entries raised by 30 per cent assuming all else remains constant; but if the 

wastage rate rises to 11 per cent and the present boost to PGCE recruitment is not 

maintained then the supply will plummet. 

2.23 Since, as we show in Chapter IV, there are about 2,400 physics graduates a year from 

UK universities (and only a handful from polytechnics) the whole of that output 

would be needed to close the gap in one year at present, and, on the pessimistic 

projection, by 1995, the entire output from three years would be required. That gives 

some idea of the scale of the problem. 

Figure 2.5: Trends in Mathematics Teacher Supply and Demand 
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Projections for Mathematics Teachers 

2.24 In Figures 2.5 and 2.6 we apply similar considerations to estimating the supply of, 

and demand for, mathematics teachers. In Figure 2.5 supply has been calculated on 

the same basis as for physics in Figure 2.3 using a wastage rate from 1986 of 9.3 per 

cent (revised figure from DES) and entry rate to profession from PGCE entry figures 

of 75 per cent. PGCE entries have been set at the 1986 level adjusted for the size of 

the age cohort. In addition to PGCE, there is also an entry from B.Ed. courses. Here 

successful completions have been reduced by 5 per cent to give entries to the 

classroom. In view of the difficulty of what counts as mathematics teaching in schools 

– is computer science to be included for example? – and the fact that older pupils can 

take more than one mathematics course, it was not possible in the time available to 

us to come up with a satisfactory way of modelling mathematics teaching in schools 

to estimate demand from first principles. 

2.25  We have therefore taken as our starting point for demand the stock of teachers shown 

as at January 1984 in Action on Teacher Supply (1986). This has been varied 

according to the size of the secondary school population to give the demand line in 

Figure 2.5.  Carrying the present situation forward in these ways suggests, as we can 

see in Figure 2.5, that apart from a very slight recovery in 1988 and 1989 (due to 

falling pupil numbers) the situation progressively worsens until in 1995 the projected 

shortfall is 9,267 – 42 per cent of the expected demand, and this is not the pessimistic 

projection. 

Figure 2.6: Mathematics Teacher Supply 
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2.26 In Figure 2.6 we make optimistic and pessimistic, but nevertheless realistic, 

projections. For the optimistic curve we assume that wastage reduces to 5 per cent 

over four years and that both PGCE and B.Ed. entries are raised by 30 per cent over 

I986 levels. Since the B.Ed. course is usually four years a time delay for the effects 

of the increased entry has been built in. On the pessimistic view, wastage increases 

to 13 per cent over four years and both PGCE and B.Ed. entry revert to the 1985 level. 

Optimistically, there is some improvement (due to falling rolls) with the deficit 

reducing to 2,491 in 1991, but thereafter, as pupil numbers increase again, the 

situation worsens to reach 4,141 in 1995. But, on the pessimistic assumptions, the 

situation seems catastrophic with a shortfall in 1995 of 12,232, 55.7 per cent of 

demand. This is very nearly three times the present number of mathematics graduates 

from UK universities. 

Conclusion 

2.27 The Institute of Physics’ model is far from perfect and needs to be further refined. In 

particular, it needs to be differentiated and extended to take into account independent 

schools and tertiary colleges as well as maintained schools, and wales in addition to 

England. There are thus reasons for supposing that estimates of supply and demand 

can be improved, but calculation based on clearly stated assumptions is surely the 

way forward. 

2.28 Taking the figures of this chapter as the best available estimates for the moment, we 

can see that the supply trend is almost always steeply downwards - in essence because 

projected outputs from teacher training courses do not compensate for the loss of staff 

from schools. And wastage has increased quite sharply in the last two years. 

2.29 Demand is even higher than that shown since we do not include independent schools, 

tertiary colleges or schools in wales. Furthermore, although ‘hidden shortages’ are 

taken into account, no allowance has been made for ‘suppressed shortages’, cutting 

the curriculum to fit the teachers available. Given an optimum supply, our experience 

is that headteachers would like to see more mathematics and science taught in their 

schools. In this context, it is worth mentioning that both the Institute of Physics’ 

calculations and our own suggest that introducing ‘science for all’ would increase the 

requirement for physics staff by only a relatively modest amount, some 5 per cent to 

6 per cent, over present levels. 

2.30 But to return to the main thrust of our argument: whichever stance we have taken in 

projecting the demand for, and supply of, teachers, the gap is not being bridged. At 

its most optimistic, it is hardly even contained in physics and, in maths, seemingly 

out of control within the next few years. 
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III. THE TRAINING OF TEACHERS 

3.1 Although only a relatively small finite number is involved, because of variations in 

the way the information is recorded, it is hard to be precise about the actual number 

of newly-trained mathematics and physics teachers becoming available each year. 

Essentially there are four main routes of initial teacher training – PGCE and 

concurrent courses in both the universities and public-sector institutions – and some 

information is available about each, but not on a consistent basis. 

3.2 Admission to PGCE courses in both universities and public-sector institutions is 

channelled through the Graduate Teacher Training Registry (GTTR) which will 

provide statistics on applications and entries. The Central Register and Clearing 

House (CRCH) performs a similar function for concurrent courses but in public-

sector institutions only. There are some concurrent courses in universities leading to 

Qualified Teacher Status but here admission is via the UCCA which did not identify 

entrants by subject area until 1986. 

3.3 Information on the training of teachers and their entry to the profession is also 

recorded by the DES, the Universities Council for the Education of Teachers (UCET) 

and the Royal Society. The statistics maintained by the DES include numbers on final 

year courses (as at l November). Each year the Royal Society conducts a survey of all 

departments and colleges of education (currently 76) engaged in the training of 

graduates and non-graduate teachers of mathematics and the sciences to establish the 

numbers successfully completing courses. UCET carries out an inquiry each year 

among the 33 university departments only, to record destinations in the October 

following course completion. Although relatively close, Royal Society and UCET 

figures for successful course completion in the universities do not tally completely. 

3.4 Not all students who embark on initial teacher training courses enter teaching, and to 

see how many new teachers are becoming available each year we need to separate the 

different stages of the process: application; entry to course; successful completion; 

and entry to teaching. We begin by considering applications and entries in relation to 

the targets set by the DES. 

TABLE 3.1: Applications for Mathematics 

Year 
PGCE1 B.Ed. et al2 

N %Change N %Change 

1982 1,750 - 7333 - 

1983 1,647 -5.9 5883 -19.8 

1984 1,438 -12.7 308 -47.6 

1985 1,175 -18.3 217 -29.5 

1986 1,116 -5.0 157 -27.6 

1987 1,575 +41.1 200 +27.4 

1. Source: GTTR for UDEs and public sector institutions. 

2. Source: CRCH for public sector institutions only. 

3. For 1982 and 1983 B.Ed. applications include middle and junior/secondary as 

well as secondary courses. 
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Applications 

3.5 Tables 3.1 and 3.2 show the time courses of applications to mathematics and physics 

teacher training courses since 1982. In both subjects, the downward trend has been 

halted since the introduction of the Government’s action programme. Taking the 

PGCE first, in mathematics the rate of decline was checked in 1986, but in physics 

there was an immediate boost of eight per cent. The revival greatly accelerated in 

1987 with applications in physics up by nearly three-fifths and, in maths, two-fifths, 

although in both cases from a very low base. For physics, this represents the highest 

level of applications since before 1982, but applications for mathematics are not yet 

back to the 1983 level. 

TABLE 3.2: Applications for Physics 

Year 
PGCE1 B.Ed. et al2 

N %Change N %Change 

1982 848 - 533 - 

1983 797 -6.0 333 -37.7 

1984 695 -12.8 24 -27.3 

1985 535 -23.0 1 -95.8 

1986 582 +8.8 8 +700.0 

1987 927 +59.3 18 +125.0 

1. Source: GTTR for UDEs and public sector institutions; includes physical 

science. 

2. Source: CRCH for public sector institutions only; does not include physical 

science. 

3. For 1982 and 1983 applications include middle, junior/secondary as well as 

secondary courses. 

3.6 The data for B.Ed. and concurrent degree applications must be treated with some 

caution. Only public-sector applications are represented. Applications to the 

universities through UCCA have only become available on a subject basis since 1986, 

and figures for 1987 will not come out till later this year. These applications, which 

represent a very small proportion of the total (for all subjects there were 452 

successful completions in 1987), have been omitted. Using the data available, the 

changes are broadly comparable with those for PGCE courses bearing in mind that 

before 1984 there was no differentiation between secondary, middle and 

junior/secondary applications. Because of the low number of applicants in physics 

the effect of increases in 1986 and 1987 are highly exaggerated. 

3.7 If we judge the effectiveness of government efforts to increase the supply of teachers 

by applications to initial teacher training, then the immediate results are impressive. 

More important still though, is whether this upsurge is being sustained. Table 3.3 

shows that, comparing March with March, applications for all but the B.Ed. in physics 

(again very low numbers are involved) were down compared to the same time last 

year. After the initial impact of the publicity campaign and bursary scheme some 

tailing off in applications might well be expected, but the extent is disappointing. 
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TABLE 3.3: Change in Applications March 1987 to March 1988 

Course 
Mathematics Physics 

1987 1988 % Change 1987 1988 % Change 

PGCE 988 842 -14.8 550 459 -16.5 

B.Ed. 138 135 -2.2 8 11 +37.5 

Source: GTTR and CRCH private communications, 25 March, 1988. 

Entries 

3.8 The increase in applications was translated into an increase in entries and Table 3.4 

shows that the decline in PGCE entries to 1985 was turned round for both 

mathematics and physics in 1986, and the increase continued in 1987. The relatively 

large number of applications in 1987 seems to have allowed the proportion actually 

taken on to courses to resume its pre-1986 level since in that year there appears to 

have been some slackening to get closer to entry targets.  

TABLE 3.4: Entries to PGCE Courses 

Year 
Mathematics Physics 

N %Change %Accepted N %Change %Accepted 

1982 866 - 49.5 488 - 57.5 

1983 847 -2.2 51.4 459 -5.9 57.6 

1984 763 -9.9 53.1 408 -11.1 58.7 

1985 666 -12.7 56.7 326 -20.1 60.9 

1986 709 +6.5 63.5 454 +39.2 78.0 

1987 8,621 +21.6 54.7 4,962 +9.3 53.5 

1. Does not include 74 students on first year of a two-year conversion course. 
2. Does not include 21 students on first year of a two-year conversion course. 

Source: GTTR. 

3.9 Table 3.5 shows that there was some increase in recruitment to concurrent teacher 

training courses in mathematics in 1987 after some years of decline, but entries to 

physics courses were so low as to make the per cent changes not worth calculating. 

TABLE 3.5: Entries to B.Ed. and Other Concurrent Courses 

Year 
Mathematics Physics 

N %Change %Accepted N %Accepted 

1982 142 - 19.4 9 17.0 

1983 108 -23.9 18.4 0 0.0 

1984 98 -9.3 31.8 0 0.0 

1985 85 -13.3 39.2 0 0.0 

19861 84 -1.2 26.6 2 25.0 

19871 92 +9.5 24.5 5 27.8 

1. Includes second round acceptances. 

Source: CRCH which gives public sector intake only. 

  



16 

3.10 In spite of the increases, Tables 3.6 and 3.7 show that intakes were still below the 

respective targets, except for PGCE physics in 1987. But there is a difficulty here 

since DES targets refer to physics alone, but GTTR intake data include physical 

science as well.  In the case of concurrent courses, recruitment to both mathematics 

and physics appears in Tables 3.6 and 3.7 to be massively below targets. In fact, given 

the very small numbers for physics courses, one wonders why the targets have 

continued to be raised.  

TABLE 3.6: Targets and Intake for Mathematics 

Year 
PGCE Concurrent Courses 

Target1 Intake2 Difference Target1 Intake3 Difference 

1982 na 866 - na 142 - 

1983 937 847 -90 227 108 -119 

1984 931 763 -168 270 98 -172 

1985 924 666 -258 277 85 -192 

1986 942 709 -233 333 84 -249 

1987 995 862 -133 388 92 -296 

1988 1,063 na - 509 na - 

1. Source: Action on Teacher Supply (1986), DES Press Release 360/87, private communications from DES 23 March, 

1988 and 14 April, 1988. 
2. Source: GTTR; ‘intake’ refers to numbers training to teach as main subject, in case of ‘joint main’ half is entered 

under each. Actual number of students may therefore be greater than ‘the intake’. 

3. Source: CRCH; ‘intake’ is acceptances by main subject of study only. 

TABLE 3.7: Targets and Intake for Physics 

Year 
PGCE Concurrent Courses 

Target1 Intake2 Difference Target1 Intake3 Difference 

1982 na 488 - na 9 - 

1983 434 459 +25 31 0 -31 

1984 446 408 -38 38 0 -38 

1985 440 326 -114 41 0 -41 

1986 474 454 -20 48 2 -46 

1987 490 496 +6 62 5 -57 

1988 515 na - 79 na - 

1. Source: Action on Teacher Supply (1986), DES Press Release 360/87, private communications from DES 23 

March, 1988 and 14 April, 1988. Targets are notional and are taken as one-third of science targets. 

2. Source: GTTR; ‘intake’ refers to numbers training to teach as main subject, in case of ‘joint main’ half is entered 
under each. Actual number of students may therefore be greater than ‘the intake’. 

3. Source: CRCH; ‘intake’ is acceptances by main subject of study only. 

3.11 Tables 3.8 and 3.9 show that there is a considerable discrepancy between intakes as 

recorded by the DES and the Clearing Houses. The differences for PGCE can perhaps 

be accounted for. In the case of mathematics, the difference of 95 in 1987 is largely 

accounted for by 74 students on the first year of a two-year conversion course. For 

physics, the GTTR’s including physical science may be the explanation.  But for 

concurrent courses the differences are large and puzzling. Whereas the CRCH records 

almost no admissions to physics courses at all, the DES from a low of 17 in 1984 has 

the number rising to 65 in 1987. CRCH figures for mathematics are also far below 

those shown by the DES. In the light of its own figures, DES targets seem more 

practicable. 
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TABLE 3.8: Differences in DES and GTTR, CRCH Intakes for Mathematics 

Year 
PGCE Concurrent Courses 

DES1 GTTR Difference DES CRCH Difference 

1983 882 847 -35 240 108 -132 

1984 801 763 -38 209 98 -111 

1985 696 666 -30 160 85 -75 

1986 741 709 -32 160 84 -76 

1987 957 862 -95 237 92 -145 

1. Source: Action on Teacher Supply (1986), DES Press Release 360/87, private communication from DES 23 March, 

1988. 

TABLE 3.9: Differences in DES and GTTR, CRCH Intakes for Physics 

Year 
PGCE Concurrent Courses 

DES1 GTTR Difference DES CRCH Difference 

1983 428 459 +31 46 0 -46 

1984 408 408 0 17 0 -17 

1985 255 326 +71 18 0 -18 

1986 341 454 +113 24 2 -22 

1987 480 496 +16 65 5 -60 

1. Source: Action on Teacher Supply (1986), DES Press Release 360/87, private communication from DES 23 March, 

1988. 

3.12 Why should there be this major discrepancy? CRCH counts acceptances by main 

subject of study only, whereas the DES also includes joint main subjects. In these 

cases, a half is added to the total for each subject. However, if we apply this approach 

to CRCH statistics we find that it does not account for the difference. Adding in a half 

for each student taking joint main mathematics only raises CRCH figures by 15, 11 

and 7 for 1983, 1984 and 1985 respectively. In physics, for the same years, we would 

need to add only 2 per cent, 3 per cent and 1 per cent. we cannot see what the effect 

would be in 1986 and 1987 since CRCH has now computerised its method of 

presenting information and the additional data we need are not readily available, but 

it is unlikely that the picture will have been altered.  Neither can the difference 

between CRCH and DES be accounted for by university students since UCET records 

only a handful (varying between two and six between 1982 and 1987) entering 

physics teaching via this route. 

3.13 CRCH and DES do, however, collect their information at different times, though, in 

both cases, direct from the colleges. The CRCH obtains its information somewhat 

earlier, in mid-to-late October, while the DES makes its trawl in the late autumn. 

Subsequent course changes and inconsistencies in course and sector classification 

between the colleges may perhaps account for the differences between CRCH and 

DES figures. However, such a large discrepancy, based as it is on a finite number of 

people, and with important implications for recruitment targets, is worrying and we 

recommend in Chapter X that statistical bases be improved as a matter of urgency. 

Course Completion and Entry to Teaching 

3.14 Since 1986 there has been a significant recovery in applications for mathematics and 

physics though somewhat less for entries (intake), which, if sustained, will help to 
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alleviate the shortage of teachers in these subjects. However, only a proportion of this 

increase will bear fruit in the classroom because not all students successfully 

complete their training course and of those that do, not all take a job in teaching. 

3.15 In Tables 3.10 and 3.11 we present information on entries to PGCE courses, 

successful completion and entry to teaching for the universities only, collected by 

UCET in mid-October of the year of exit. Unfortunately, comparable information for 

public-sector institutions is not available. The DES does carry out an employment 

survey of newly-trained teachers each year (for example, Statistical Bulletins 14/84, 

2/86, 3/87) but the information is not broken down by subject other than for those 

who were unemployed. At each stage from course entry to employment in teaching 

there is wastage. For mathematics (Table 3.10), between entry and course exit it has 

remained fairly constant at between 10 per cent and 15 per cent. For physics (Table 

3.11), it has increased since 1986 from around 15 per cent to 25 per cent. 

TABLE 3.10: Entries, Exits and Employment for Mathematics1 

Year Entries2 Exits3 
In Teaching3 

Post 

Still Seeking3 

Teaching Post 

1982-83 559 4,864 408 27 

1983-84 642 568 na 25 

1984-85 578 519 418 12 

1985-86 534 477 390 15 

1986-87 542 488 371 51 

1987-88 6,475 na na na 

1. To be consistent with UCET exit data, entries for UDEs include Homerton College, Cambridge. 
2. Source: GTTR; entries measured as ‘intake’ rather than actual people. 

3. Source: UCET. 

4. Estimated. 

5. Does not include 32 students on first year of two-year conversion course. 

TABLE 3.11: Entries, Exits and Employment forPhysics1 

Year Entries2 Exits3 
In Teaching3 

Post 

Still Seeking3 

Teaching Post 

1982-83 352 2,994 234 10 

1983-84 362 312 na 8 

1984-85 321 277 206 6 

1985-86 255 207 164 3 

1986-87 342 254 198 26 

1987-88 3,845 na na na 

1-4. As for Table 3.10. 

5. Does not include 19 students on first year of two-year conversion course. 

3.16 In Table 3.12 we compare entries to teaching (including those still looking for a post) 

with entries to courses and find a remarkably high level of wastage. About one in four 

of those entering PGCE courses in mathematics and one in three of those entering 

PGCE courses in physics do not go on to become teachers. Apparently there is some 

awareness of the high dropout rate since the DES accepts a 20 per cent across-the-

board average (private communication, 23 March, 1988). But mathematics and 

physics are above even this worrying figure. Since 1985 there has been some slight 
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improvement for mathematics, but for physics the rate has remained consistently 

high.  

TABLE 3.12: Wastage Rates for UDE Entries  

Year 
Per Cent Wastage1 

Mathematics Physics 

1982-83 22.2 30.7 

1983-84 na na 

1984-85 25.6 34.0 

1985-86 24.2 34.5 

1986-87 22.1 34.5 

1. Calculated from data of Tables 3.9 and 3.10 by expressing 
difference between column 2 and columns 4 and 5 as a 

percentage. 

3.17 Only 78 per cent of graduates in mathematics and 65 per cent in physics who 

successfully completed teacher training courses had entered teaching or were still 

looking for a post by the middle of the autumn term following. We have limited 

information concerning the remainder. Some went on to full-time courses of further 

study or research, or obtained a teaching or other post abroad, or deferred entry to 

teaching for personal reasons, or took up employment in the UK other than teaching. 

There is an additional group of ‘other’ destinations for which no information is 

available. It is difficult to gauge the relative importance of these sub-categories. 

Except in 1983, information from UCET is aggregated to include all subject areas. In 

that year, however, a more detailed breakdown of destinations was given for 

mathematics. If the ‘unknowns’ are excluded from the wastage category, then the 

largest component, 57 per cent, was ‘emp1oyed and not seeking a teaching post’. 

3.18 This suggests that graduates may embark on PGCE courses to gain qualified teacher 

status as an ‘insurance po1icy’ against future unemployment. Where, as in the case 

of mathematicians and physicists, knowledge and skills are in great demand from 

industry, even though there is some inclination to teach, the temptations to go 

elsewhere may be very powerful. Nevertheless, the training process, with its 

associated incentives such as the bursary scheme, would appear to be very wasteful. 

The non-entry of these expensively teacher-trained graduates, and ways of 

combatting the loss, require further investigation. 

3.19 Data for the public sector PGCE courses comparable to those provided by UCET are 

not available. In the CNAA annual reports, applications and exits in education are not 

disaggregated by subject specialism, nor are they in the DES’ annual surveys on the 

employment of newly-trained teachers. For the polytechnics, PCET concentrates its 

limited resources on an annual recruitment survey and is unable to provide 

information on exits and first destinations. 

3.20 Similar problems arise with the B.Ed. route into teaching. The Universities’ Statistical 

Record (USR) did not identify subject area entrants and exits until 1986 and data for 

1987 will not be made available until December 1988. This gap has been partly 

covered by UCET, which has recorded numbers from the B.Ed. and other concurrent 

courses who take up teaching positions. 
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3.21 With both the universities and the public sector it is difficult to compare exits from 

concurrent courses with initial acceptances. Not only are courses of different lengths 

(4 years, 3 years and shortened) and students may change subject area and age-range, 

but definitions of teaching sector appear to differ between institutions. In the words 

of the CRCH, “The definition of a particular age range varies between institutions, 

e.g. ‘Primary’ may include students at some institutions who would have entered 

under Middle, Junior/Secondary by others and vice-versa. This could also apply to 

‘Middle’, ‘Junior/Secondary’ and ‘Secondary’ age ranges. Age range and subject 

preferences may be changed during the course and, at some institutions, students 

taking two subjects initially will later take one subject only. These subject-based 

intake figures do not, therefore, give an accurate picture of the subject qualifications 

of students at their exit point.” 

3.22 The only comprehensive and comparable exit data available covering universities and 

public-sector courses for the PGCE and B.Ed. are those provided by the Royal Society 

from its annual surveys, conducted since 1976 (excluding 1984), of students who 

have successfully completed courses in mathematics, the sciences and technology. 

The tables compiled by the Royal Society combine exits from the middle-age-range 

courses with secondary exits. In order to obtain an accurate measure of secondary 

exits alone the Royal Society kindly allowed us access to their raw data. 

3.23 Our re-analyses are presented in Tables 3.13 and 3.14. They show that the consistent 

decline in output from course entry to exit was halted in 1987 - the year the first 

recipients of the bursary completed their courses. Even so, for maths the output in 

1987 was 15percent lower than in 1983 and for physics 32per cent. To this must be 

added a further 10-15per cent who appear in this survey as available for teaching but 

do not enter the profession. When these are allowed for, as in Table 3.14, we can see 

that those actually entering schools or seeking a teaching post reached only about 

three-fifths of the target set by the DES for mathematics teacher training in the period 

1984-87. In the case of physics, the target was missed by 60 per cent in 1985-86 and 

nearly 50 per cent in 1986-87. 

TABLE 3.13: Successful Completions of Teacher Training for Secondary1 

Year2 
Mathematics Physics 

PGCE B.Ed. Total PGCE B.Ed. Total 

1982-83 725 181 906 361 49 410 

1984-85 648 155 803 287 7 294 

1985-86 586 148 734 213 8 221 

1986-87 610 137 747 278 18 296 

1. Source: Re-analysis of Royal Society surveys. 
2. No survey carried out for year 1983-84. 
3. Excluding physical science. 
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TABLE 3.14: Shortfalls in New PGCE Trained Maths and Physics Teachers  

Year DES1 Target 
PGCE 

Completions  

Taking/ 

Seeking 

Post3 

Difference from Target 

N Per Cent 

Maths      

1984-85 931 648 537 -394 -42.3 

1985-86 924 586 498 -426 -46.1 

1986-87 942 610 527 -415 -44.0 

Physics      

1984-85 446 287 220 -226 -50.7 

1985-86 440 213 172 -268 -60.1 

1986-87 474 278 245 -229 -48.3 

1. As in Table 3.6. 

2. Special re-analysis of Royal Society surveys. 

3. Calculated from proportions found to enter from teaching from UDEs as shown in Tables 3.10 and 3.11. 

Conclusion 

3.24 This somewhat tortuous journey through the sometimes inconsistent, contradictory 

and incomplete data on the training of teachers highlights the need for rationalisation 

in the collection, analysis and dissemination of this information in order to improve 

management systems. The published record from the DES is incomplete and, to an 

extent, reliant on other sources, UCET for example. It is merely fortuitous that the 

most comprehensive data, those from the UDE’s, cover the majority of entrants to 

initial teacher training courses. without UCET’s careful book-keeping, the estimates 

of wastage would not have been possible. Without access to the Royal Society’s 

survey data, the overall picture of the numbers of newly-trained teachers of 

mathematics and physics available would not have been possible. 

3.25 From these sources backed up by the records and statistics of the GTTR and CRCH 

we know that 22per cent of mathematics graduates and 35per cent of physics 

graduates who embark on initial teacher training do not seek employment in teaching 

on completing their courses. With entries still below target levels, and those available 

to teach after training fewer still, the growing optimism which characterises the DES’ 

current response to the shortage problem may well need to be re-assessed. 
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IV.EDUCATION IN MATHEMATICS AND PHYSICS 

4.1 Both mathematics and physics are linear subjects with each year’s study building on 

what has been learned previously; they are therefore much easier to move away from 

than into. One way of picturing the English educational system is as a tree. During 

the early years of secondary schooling, when there are relatively few choices to be 

made, the young people move up the trunk, as it were, which broadens out into 

branches, twigs and leaves as more and more alternatives become available. The trunk 

corresponds to the compulsory core curriculum which in England at the present time 

is short (although with the proposed national curriculum there is the immediate 

prospect of it being lengthened), with the possibility of giving up the physical 

sciences, but not mathematics, at 13 or 14 years of age. There are other choice points 

at 16, 18, 21 and beyond, and at each stage many more are likely to leave mathematics 

and physics than enter. The recruitment of mathematics and physics teachers has to 

be seen as part of that process. 

From School to University 

4.2 The flows of young people into mathematics and physics are traced in Tables 4.1 and 

4.2 and what emerges, rather surprisingly, is not the unwillingness of young people 

to study these subjects but the severe pruning at O and A-level. If we take a single 

age cohort - that from which many of the most recent entrants to teaching would be 

recruited - we find that, in 1981, there were 321,653 and 176,235 entries to O-level 

mathematics and physics respectively.  

TABLE 4.1: Flows into Mathematics 

Year Stage 
Male Female Total 

N %1 N %1 N %1 

1981 O-level Entries 171,819.

2 100.0 149,834 100.0 321,653 100.0 

 O-level Passes 104,383.

2 60.8 78,819 52.6 183,202 57.0 

1983 A-level Entries 55,384.

2,3 32.2 23,454 15.7 78,838 24.5 

 A-level Passes 37,230.

2 21.7 16,097 10.7 53,327 16.6 

 University Applicants 6,966.

4 4.1 2,510 1.7 9,476 2.9 

 University Acceptances 3,516.

4 2.0 1,324 0.9 4,840 1.5 

1986 University Graduates 2,982.

5 1.7 1,164 0.8 4,146 1.3 

1. Percentage of O-level entries for 1981. 

2. O and A-level entries for England only. Source: Statistics of Education, School Leavers CSE and GCE, 1981, 1983, DES. 

3. Includes Pure Maths, Pure and Applied Maths and Compensatory Maths. Pupils taking Applied Maths have been excluded to avoid 

double counting of these pupils taking Pure and Applied Maths as separate subjects. Compensatory Maths: very small number given 
passes on overall performance in Pure and Applied Maths taken as separate subjects. Maths with Statistics is not classified as a 

separate category by the DES which was unable to tell us how it is treated. 

4. Mathematics, including computer science, maths and physics. Applicants and Acceptances for UK Universities. Source: Twenty-

first Report, 1982-83, Cheltenham: UCCA. 

5. Mathematical Sciences, including computer studies, statistics, other and combinations. Graduates for UK Universities. Source: The 

Output of Universities by Institution and Discipline 1986, Manchester: CSU. 
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TABLE 4.2: Flows into Physics 

Year Stage 
Male Female Total 

N %1 N %1 N 1 

1981 O-level Entries2 131,230 100.0 44,005 100.0 176,235 100.0 

 O-level Passes2 77,396 59.0 27,338 62.1 104,734 59.4 

1983 A-level Entries2 44,056 33.6 11,412 25.9 55,468 31.5 

 A-level Passes2 30,808 23.5 8,135 18.5 38,943 22.1 

 University Applicants3 3,093 2.3 528 1.2 3,621 2.1 

 University Acceptances3 2,290 1.7 401 0.9 2,691 1.5 

1986 University Graduates4 2,020 1.5 398 0.9 2,418 1.4 

1. Percentage of O-level entries for 1981. 

2. O and A-level entries for England only. Source: Statistics of Education, School Leavers CSE and GCE, 1981, 1983. DES. 

3. Applicants and Acceptances for UK Universities. Source: Twenty-first Report, 1982-83, Cheltenham: UCCA. 

4. Graduates for UK Universities. Source: The Output of Universities by Institution and Discipline 1986, Manchester: CSU. 

4.3 These, in fact, correspond to 41.3per cent and 22.6 per cent of the entire age cohort. 

But in the O-level examination only about three in five of the entrants in the subjects 

pass. Of the successful students at this stage, around half enter for A-levels 

(mathematics 43.0per cent and physics 53.1per cent). But again, of these students, 

presumably most with As and Bs at O-level, only a small proportion, this time seven 

out of ten, pass. Thus in two years the pool in both subjects has been reduced by 80per 

cent. Out of every five young people who entered for the O-level in 1981 only one 

emerged with an A-level pass in mathematics and even fewer with an A-level pass in 

physics.  As severe as this might seem, it is not out of line with other subjects. 

TABLE 4.3: O and A-level Performance in Selected Other Subjects 

Subject 

O-level1 (1981) A-level1 (1983) 

Entries Passes Entries Passes 

N % N %2 N %2 N %2 

English 503,933 100.0 273,539 54.3 64,315 12.8 47,361 9.4 

Biology 233,205 100.0 128,708 55.2 46,107 19.8 31,866 13.7 

Geography 200,280 100.0 113,506 56.7 35,030 17.5 25,046 12.5 

Economics 43,321 100.0 22,272 51.4 43,506 100.4 26,470 61.1 

1. O and A-level entries for England only. Source: Statistics of Education, School Leavers CSE and GCE, 1981, 1983. DES. 

2. Percentage of O-level entries for 1981. 

4.4 Table 4.3 gives comparable data for English, the other compulsory subject to l6, and 

biology, geography and economics, three subjects prominent in the increased mixing 

of the sciences and non-sciences at A-level (Smithers and Robinson, 1988). Like 

mathematics and physics, in these subjects too only just over half of O-level entrants 

obtain a pass. In fact, A-level take-up in mathematics and physics tends to be higher 

than in English, biology and geography and, given roughly equivalent success rates, 

A-level passes as a proportion of O-level entrants tend to be higher too. In English, 

biology and geography the ratio is closer to 1 in 10 than the 1 in 5 noted above for 

mathematics. These drastic depletion rates must surely be a source for concern. 

4.5 Economics is unusual in that, while it is an increasingly popular A-level, it is less 

frequently studied to age 16, so the proportions come out to be rather different. It is 

important in this context, however, because as these figures underline it is one of the 
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subjects science students switch to when they swing away from the sciences 

(Smithers and Robinson, 1988). 

4.6 As well as in the transition from 16+ to A-level, major sifting occurs in the 

progression to higher education. In 1983, about 1 in 7 of those with an A-level pass 

in mathematics and 1 in 7 with an A-level pass in physics went on to study for a 

degree at university. This indication of the movement on to higher education is only 

approximate since not only does it not include public-sector institutions (because 

comparable statistics are not readily available), but the data for schools refer to 

England while those for universities are for home-domiciled students in the UK. 

Further the ratios take no account of mature entrants or those with vocational 

qualifications. 

4.7  Nevertheless, they do serve to show that the proportions moving on to university 

degree studies in mathematics and physics are not lower than in the other subjects 

shown in Table 4.4 (excepting economics where the percentage is atypical for the 

reason indicated), but, if anything, slightly higher. But both subjects have seen a steep 

decline in recent years. Since 1984 there has been a decrease of 20.6per cent in 

applications to universities to study mathematics and 19.4per cent to study physics 

(UCCA, 1985-86 and 1986-87). And, while in Tables 4.1 and 4.2 showing the 

situation in 1983, the ratios of applications to acceptances were 2.1 in mathematics 

and 1.4 in physics, in 1987, they were 1.2 and 1.1 respectively. This means that nearly 

everyone who applies obtains a place. 

TABLE 4.4: University Statistics for Selected Other Subjects1 

Subject 
Applicants2 (1983) Acceptances2 (1983) Graduates3 (1986) 

N %4 N %4 N %4 

English 7,075 1.4 2,944 0.6 2,458 0.5 

Biology5 6,339 2.7 3,264 1.4 2,492 1.1 

Geography 4,590 2.3 1,956 1.0 1,848 0.9 

Economics 3,350 7.7 1,833 4.2 1,882 4.3 

1. Subject classifications were changed in 1983 and were applied to statistics for applications and acceptances for the first time in 

1984-85. Thus figures for graduates (after that date) may not be exactly comparable to the entry figures (before that date). 
2. Twenty-first Report, 1982-83, Cheltenham: UCCA. 

3. The Output of Universities by Institution and Discipline 1986, Manchester: CSU. 

4. Percentage of O-level entries for 1981 – see Table 4.3. 

5. Includes biology, botany, zoology and other and combined biological sciences. 

4.8 Looking at the gross numbers in Tables 4.1, 4.2 and 4.4, we can see that in 1986 there 

were 4,146 university graduates in mathematics and 2,418 in physics in comparison 

with 2,458 in English, 2,492 in biology, 1,848 in geography and 1,882 in economics. 

Why then should there be apparently so much difficulty in finding sufficient teachers 

among them? 

Teacher Training 

4.9 In Tables 4.5 and 4.6 we can see what proportions of the mathematics and physics 

graduates train for teaching with, on the basis of statistics gathered by the Central 

Services Unit of the Association of Graduate Careers Advisory Services, polytechnics 

included as well. 
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TABLE 4.5: Maths Graduates Entering Teacher Training in 1986 

Institution & 

Gender 
Total1 Traced2 

Teacher 

Training 

Percentage 

of Traced 

Universities3     

   Male 2982 2,787 122 4.4 

   Female 1164 1,129 127 11.2 

   All 4146 3,916 249 6.4 

Polytechnics4     

   Male 997 834 7 0.8 

   Female 376 315 11 3.5 

   All 1373 1,149 18 1.6 

Total 5519 5,065 267 5.3 

1. UK domicile. 
2. ‘Known destination’ minus ‘overseas graduates leaving UK’. 

3. Source: University Statistics, 1985-86, Volume Two, First Destinations of University Graduates, 

Cheltenham: USR. 
4. Source: First Destinations of Polytechnic Students Qualifying in 1986, London: Committee of 

Directors of Polytechnics. 

TABLE 4.6: Physics Graduates Entering Teacher Training in 1986 

Institution & 

Gender 
Total1 Traced2 

Teacher 

Training 

Percentage 

of Traced 

Universities3     

   Male 2020 1833 69 3.8 

   Female 398 377 46 12.2 

   All 2418 2210 115 5.2 

Polytechnics4     

   Male 139 118 7 5.9 

   Female 24 21 4 19.0 

   All 163 139 11 7.9 

Total 2581 2349 126 5.4 

For footnotes 1-4 see Table 4.5. 

4.10 Table 4.5 shows that about one in 20 of mathematics graduates go straight on to 

teacher training courses, with the proportion being somewhat higher from the 

universities than the polytechnics. This is probably related to the subject mix in the 

two types of institution since a high proportion of those classed as ‘mathematicians’ 

in polytechnics are studying computer science. The analysis by subject area in Table 

4.7 shows that few from either computer studies or statistics enter teacher training. If 

we consider only mathematics itself then the proportion going on to teacher training 

was nearly ten per cent. 

4.11 In physics - mainly a university subject - Table 4.6 shows the proportion training to 

be teachers was about five per cent. The maths and physics percentages can be 

compared with those in Table 4.8 for English (11.9%), biology (6.8%), geography 

(7.7%) and economics (1.9%). 
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TABLE 4.7: Subjects from which Maths Trainees Recruited  

Institution & 

Gender 
Total1 Traced2 

Teacher 

Training 

Percentage 

of Traced 

Mathematics     

   Male 1532 1422 102 8.6 

   Female 730 695 106 15.3 

   All 2262 2117 208 9.8 

Statistics     

   Male 90 89 1 1.1 

   Female 72 74 2 2.7 

   All 162 163 3 1.8 

Computer Studies    

   Male 1050 994 3 0.3 

   Female 186 189 5 2.6 

   All 1236 1183 8 0.7 

Other and Combined Mathematical Sciences   

   Male 310 282 16 5.7 

   Female 176 171 14 8.2 

   All 486 453 30 6.6 

Total     

   Male 2982 2787 122 4.4 

   Female 1164 1129 127 11.2 

   All 4146 3916 249 6.4 

For footnotes 1, 2 and 3 see Table 4.3. 

4.12 What is striking about Tables 4.5 - 4.8 is the difference between the sexes. Across the 

board, there is a higher proportion of females entering teacher training. A major 

reason why the 2,391 English graduates (of whom we have knowledge) should yield 

285 PGCE entrants, but the 2,349 physics graduates only 126 is the sex composition 

of the graduate populations. In fact, the percentages of female graduates entering 

teacher training in English and physics are not very different - 13.4 per cent and 12.6 

per cent respectively, but while they comprise 69.0 per cent of English graduates they 

amount to only 16.9 per cent of physics graduates. (It is also true that male graduates 

in English are more likely to train as teachers as well, perhaps because of differing 

opportunities, perhaps for personality reasons cf. Smithers and Hill, 1987). 

TABLE 4.8: Entrants from Selected Other Subjects to Teacher Training in 1986 

Subject 

Traced2 Teacher Training3,4 

Male Female Total Male Female Total 

N N N N % N % N % 

English 740 1,651 2,391 63 8.5 222 13.4 285 11.9 

Biology 1,434 1,569 3,003 48 3.3 156 9.9 204 6.8 

Geography 1,166 990 2,156 47 4.0 119 12.0 166 7.7 

Economics 1,720 651 2,371 25 1.5 21 3.2 46 1.9 

For footnotes see Table 4.5. 
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4.13 As we shall see when we come to compare the situation in this country with others, 

one of the factors which seems related to the supply of mathematics and physics 

teachers is the extent to which young women study these subjects up to the age of 

eighteen. If there is a large enough pool at that age, then the attractiveness of teaching 

as a career to women means that enough come forward for training to meet the 

country’s needs. In contrast, in this country, as we saw in Table 4.2, girls are three 

times less likely to enter for O-level physics than boys. Recruitment of sufficient 

teachers is another argument for creating a curriculum which contains the expectation 

that all pupils will continue with mathematics and science. 

4.14 The numbers entering teacher training immediately on completing a first degree 

shown in Tables 4.5 and 4.7 are well below the entries for PGCE courses recorded 

for mathematics and physics for 1986 by the GTTR (reported in the previous chapter, 

Tables 3.8 and 3.9). In the case of mathematics (Table 4.5) 267 are shown as entering 

teacher training and physics (Table 4.7) 126. Even if these are corrected for the 

proportion traced, to 291 and 138 respectively, they are far below the GTTR figures 

of 709 and 454 for that year. If these figures are accurate, then only 41.0 per cent of 

the mathematics places and 30.4 per cent of the physics places are filled by new 

graduates in those subjects. 

4.15  This is very surprising and should be investigated further to determine to what extent 

the remaining places are taken by graduates of related disciplines, students who have 

intercalated a year or more between graduation and teacher training, mature entrants 

and others. It is entirely possible that the bursary which is paid to those training to be 

mathematics and physics teachers, but not chemistry or biology teachers, should lead 

to recruits from related disciplines. There does also seem to be a high mature entry. 

A press release from the DES 360/87 showed that of the mathematics entry to PGCE 

courses in 1987 33 per cent were of mature age (defined as 26 or over) and of the 

science entry (among which the physicists are included) 35 per cent. 

Pointers 

4.16 With the notable and important exception of girls and physics, there did not seem in 

the early 1980’s to be an unwillingness on the part of young people to study 

mathematics and physics at school. The relatively small numbers able to apply for 

higher education places were due in no small measure to the high failure rates at O-

level and A-level. While these failure rates were not untypical, they should be a cause 

for concern. 

4.17 Secondly, young people’s choices at 18 seem to have been swinging sharply away 

from mathematics and physics to finance-related subjects such as accountancy, and 

business and management studies. Now nearly everyone who is appropriately 

qualified and applies to university for a place in mathematics or physics is able to 

obtain one. Nevertheless, as is well known, females are under-represented on maths 

degrees and, even more so, in physics. Out of rather similar numbers of graduates in 

physics and English more than twice as many in the arts subject go on to teacher 

training, largely because of its sex composition. 
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4.18 Thirdly, less than half the entrants to PGCE teacher training in mathematics and 

physics appear to be new graduates in those subjects. The bursary scheme may be 

attracting graduates in related subjects and there are high proportions of mature 

entrants. 

4.19 Our study of flows also lends further support for a broader curriculum to 18. The 

experience of other countries, as we shall see in the next chapter, suggests that a 

contribution to the long term solution of the problem of recruiting sufficient 

mathematics and physics teachers could be to ensure that young women do not write 

themselves off from the subjects at an early age. 
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V. SOME INTERNATIONAL COMPARISONS 

5.1 In England we have come to accept shortages of mathematics and physics teachers as 

a problem, but how does our situation compare with other countries? In order to find 

out, government departments and teacher organisations were approached in the 

Federal Republic of Germany, France, Spain, Italy, the Netherlands, Eire, Australia 

and New Zealand. They were asked if teacher recruitment in maths and physics was 

problematic and, if so, what were the reasons. In addition, we asked the age at which 

subject specialisation began in schools to see if early specialisation was linked with 

teacher shortages in mathematics and physics. 

5.2 Of the eight countries approached, replies were received from education departments 

in six: Germany; France; Spain; Italy; the Netherlands; New Zealand; and Australia 

(from the states of Queensland, Tasmania, Western Australia, and the Northern 

Territory). Eire sent only a holding letter, and no replies were received from New 

South Wales, South Australia or Victoria. In addition, replies were received from 

teacher associations in the Netherlands, Eire, Queensland and Germany. 

Shortages 

 France 

The majority of the replies reported shortages. The French Ministry for Education 

sent the report of a Working Party on the Recruitment of Maths and Physics 

Teachers, published in June 1987. It showed that in 1986, 1,303 new teachers 

were needed in those two subjects, resulting from teachers leaving and new posts. 

The supply of newly-qualified teachers, at 744, met less than 60 per cent of the 

demand. 

 The Netherlands 

A letter from the Ministry of Education and Science in the Netherlands, while not 

referring specifically to shortages, drew attention to the Government’s wish to 

increase the number of girls studying mathematics and technical subjects, and to 

a scheme designed to attract students into the Teacher Training College for 

Technical Subjects, involving the waiving of the college fee for 1988/89.  The 

Dutch Association of Teachers in Mathematics said that it was difficult but not 

impossible to find suitable mathematics or physics teachers at present, but it felt 

the situation would worsen in the near future as few students in those subjects 

intend to become teachers, preferring to go into industry where salaries are 

higher. 

 New Zealand 

The Research and Statistics Division of New Zealand’s Department of Education 

sent a copy of the State Secondary School Subject Staffing Report of March 1987. 

The information in this report, collected from all state secondary schools, is used 

by the Department of Education for planning purposes, and to assist in 

determining subject sub-quotas for new entrants to secondary teacher training. 

The survey indicated that shortages of mathematics teachers, expressed in terms 

of the number of vacancies, combined with the number of short-term relief staff 

employed, accounted for 19.3 per cent of all shortages defined in this way. 
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Shortages in physics accounted for 1.9 per cent of the overall shortage. The 

survey also asked school principals to indicate any areas where they had had 

difficulty in recruiting staff. In all, 66 out of a total of 350 schools had been 

unable to recruit suitably qualified and teacher-trained staff for mathematics in 

1987, and 19 had not been able to find appropriately qualified physics teachers. 

In summarising their analysis of the information collected, the New Zealand 

Department of Education concluded that “shortages of teachers were spread 

across a range of subjects, but were most acute in the fields of mathematics, 

sciences and commercial subjects ... In general, main urban or city schools had 

less shortages than rural schools.” The Director of the Research and Statistics 

Division, R.A. Garden, suggested in a letter that one of the reasons for the 

shortage was “the attraction of mathematics and science graduates to careers in 

the private sector.” 

 Queensland 

The most detailed information received came from Queensland, Australia, where 

the Board of Teacher Education produced a report in 1985 indicating a 

concerning shortfall of mathematics and science teachers for the secondary age 

range. The survey looked at the qualifications of mathematics and science 

teachers in government secondary schools in Queensland during the second term 

of 1984, using a 5 per cent sample, stratified by region, level taught and/or 

subject. It revealed that 24 per cent of mathematics classes and 21 per cent of 

physics classes were taken by teachers “whose qualifications comprised minimal 

or no content studies, and no curriculum studies in the class subject.” 

In addition to assessing the situation in numerical terms, the report identified 

longstanding underlying causes of the problem. 

 Societal expectations and norms in relation to the role of teachers; 

 The development of the information and technological culture, which 

has resulted in a widening of the gap between mathematics and science 

in the school curriculum and the alternative curriculum to which 

children are exposed through the media and micro-computers; 

 The problems of status and stress associated with the teaching 

profession, coupled with the existence of career opportunities 

elsewhere, has contributed to the move away from teaching of suitably 

qualified people. 

  The poor level of support for, and co-operation with teachers, 

particularly young ones, in mathematics and science departments. 

 The impact of sex differences in performance in, and attitude to, 

mathematics and science. 
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The report made a number of recommendations: 

 Changes to recruitment procedures, including greater publicity, 

financial incentives and the development of a mechanism to ensure that 

good applicants are not turned away. 

 Changes in entry requirements for, and the structure of, teacher 

education programmes, including the use of alternative entry routes and 

more opportunities for part-time and external study; 

 Improvements in the mathematics and science secondary education 

curricula, in order that the teaching of these subjects might be more 

satisfying for the staff involved; 

 Improved teacher support programmes, including extensive and 

ongoing in-service education; 

 More public support for mathematics and science teaching. 

The Queensland Teachers’ Union suggested that many girls who suffer from low 

self-esteem in early secondary school “abandon advanced mathematics for the 

easier option-closing subject.” As a result, in Queensland there is a shortage of 

mathematics and physics teachers, while at the same time over 1,500 graduate 

teachers in other subjects are unemployed. 

 Western Australia 

The Human Resources Services Section of the Education Department of Western 

Australia spoke of teacher shortages of four years’ duration in several subjects, 

including mathematics and physical science. Once again, it was suggested that 

the shortfall arose in part because eligible students are drawn to other fields which 

offer higher salaries and better working conditions. 

Balance 

5.3 Some countries and territories reported that they had been able to bring demand and 

supply more or less into balance.  

 Tasmania 

The Tasmanian Education Department indicated in its response that teacher 

shortages were not a problem, and related this to several factors: the decline in 

school enrolments; the economic situation; and low wastage rates. These factors 

together had resulted in the need to recruit relatively few teachers. In spite of this, 

difficulties have been experienced occasionally in attracting suitably qualified 

teachers to posts in isolated areas, particularly in subjects such as mathematics, 

music and Asian languages. 

 Italy 

A brief note from the Italian Ministry of Education indicated that they were not 

experiencing recruitment problems in any subject. 
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 Northern Territory of Australia 

Similarly, the response from the education department of the Northern Territory 

said they did not have a problem filling posts in any subject  

Over-Supply 

5.4 While, like England, most countries reported recruitment problems in some subjects 

there were those who apparently had quite the reverse - over-supply leading to teacher 

unemployment. 

 Eire 

The Association of Secondary Teachers in Eire sent information on the first 

employment destinations of recipients of the Higher Diploma in Education in 

1986, showing that only 9.5 per cent of the total obtained a permanent teaching 

position in Ireland. It suggested that over-supply had been a problem there for a 

number of years, a situation made worse by raising the pupil/teacher ratio. 

RISMA Report 

5.5 Our findings are similar to those obtained by the joint Mathematical Education 

Committee of the Royal Society and the Institute of Mathematics and its Applications 

(1988), which looked at the availability of mathematics teachers around the world. 

Of the 58 countries approached, replies were received from 27, of which the following 

reported no shortage: Argentina, Austria, FRG, Belgium, Brazil (Sao Paulo), 

Bulgaria, Cuba, Egypt, Eire, South Korea and Switzerland. The replies we received 

from Eire, Italy, Germany, Tasmania and the Northern Territory of Australia also 

indicated no shortages there. 

5.6 But England and Wales are not alone in having recruitment difficulties. The RSIMA 

report (1988) recorded shortages in Australia, Botswana, Canada, Costa Rica, 

Denmark, India, Iran, Israel, Luxembourg, the Netherlands, Nigeria, Pakistan, 

Poland, Singapore and the USA. We found shortages in France, New Zealand, 

Queensland and Western Australia. 

Factors Associated with Shortage 

5.7 From the evidence we have collected, it seems that although the factors affecting 

teacher supply in any given country are diverse and complex, five make a major 

contribution: 

 Gender mix of those studying the subject. 

 Occupational opportunities elsewhere. 

 Salary. 

 Social Standing. 

 Demography. 

5.8 The first concerns the seeming reluctance of girls in some countries - but not in all -  

to study mathematics and science subjects at school. The tendency of girls to opt out, 

coupled with subject specialisation prior to entry into higher education, restrict the 
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occupational choices open to girls. As women are disproportionately represented in 

initial teacher training, the consequences for teacher supply are serious. If insufficient 

numbers of girls continue with mathematics and science beyond the ages when they 

are compulsory, the numbers eligible to train as mathematics and science teachers 

will also be insufficient. The effect is self-perpetuating: teacher shortages lead to 

subjects not being taught as well as they could be turning the next generation, 

particularly girls, off mathematics and the physical sciences. 

5.9 Another set of factors implicated in shortages involves the demand for qualified 

mathematicians and physicists in other areas of employment. This was put forward 

as one of the reasons for teacher shortages in their country by the Dutch Association 

of Teachers in Mathematics, the Education Department of Western Australia, and 

both the Department of Education and the Teachers’ Association in Queensland. 

Demand in turn may be related to the level and pace of industrial development. Where 

demand is high, students eligible to train as mathematics and physics teachers may 

choose to make their careers in other sectors where salaries and status are more 

attractive. The RSIMA (1988) report concluded that competitive salaries for teachers 

are particularly important in countries with relatively free market economies. Part of 

the reason why teacher shortages do not seem to be a problem in Germany may be 

the relatively high status and salaries in the profession in that country. The countries 

which drew attention to the attractiveness of other employment sectors in replying to 

us also pointed out that teaching was a relatively low status career option. 

5.10 Demographic trends also have an important bearing on teacher supply. Increased 

demand for teachers can be a result of an upturn in the birth rate, as in Tasmania, an 

increase in the proportion of young people staying on at school, or a combination of 

both. In some cases, as in England in the 1990s, a rising secondary-school-age 

population will correspond with a falling age cohort from which the newly-trained 

teachers would be drawn. 

5.11 England is not unique in suffering shortages of mathematics and physics teachers, but 

it is not a problem in all countries. Whether there is a shortfall of teachers in these 

subjects seems to reflect: 

 the proportion of females who study these subjects to age l8, since they tend 

to go preferentially into teaching; 

 demand for maths, physics and engineering graduates elsewhere in the 

economy – in Venezuela we have been told, for example, that there are 

3,000 unemployed engineers; 

 the relative salaries available in teaching and other professions; 

 the social standing of teachers;  

 demography. 

5.12 In England, at the present time, most of these factors are militating against teaching, 

and it is experiencing the problem acutely. 
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VI. VACANCIES AND WASTAGE 

6.1 The imbalance between the supply of, and demand for, well-qualified teachers of 

mathematics and physics is increasing and particularly so in the last decade (Institute 

of Physics, 1981, Royal Society and Institute of Mathematics, 1988). The nature and 

impact of this shortfall is well-documented (Cockcroft Report, 1982, DES, l983, 

1985b, 1986, 1988, Society of Education Officers, 1987). 

Vacancies 

6.2 One objective measure of the shortfall is the number of unfilled vacancies. Table 6.1 

shows that these have increased since 1983. But, in absolute terms, the totals are low, 

317 for mathematics and 120 for physics in 1987, compared to 27,200 posts in 

mathematics and 7,500 in physics in 1984 (DES, 1986). Low numbers of unfilled 

vacancies can be expected with falling school rolls, but, even so, there was an increase 

of 25.0 per cent in mathematics and 37.6 per cent in physics between 1985 and 1986. 

For physics this was much higher than the increase for all subjects (26.4 per cent). In 

1987, the situation has eased slightly, although the number of vacancies is still greater 

than in 1983. 

TABLE 6.1: Unfilled Vacancies, 1983-871 

Year 
Mathematics Physics 

N % Change N % Change 

1983 282  97  

1984 313 11.0 98 0.1 

1985 304 -2.9 109 11.2 

1986 380 25.0 150 37.6 

19872 317 -16.6 120 -20.0 

1. Maintained secondary schools in England and Wales sourced from Action on Teacher 
Supply (1986), London: DES. Data refer to current vacancies (on the date of the count 

in January each year) for full-time permanent appointments of at least one term’s 

duration which have been advertised but not filled. 

2. Private communication, DES, 4 April, 1988. 

6.3 An indication of the difficulty of filling a post is given by raw vacancies expressed in 

relation to the total number of posts in the subject. Statistics from the DES (1986) 

show that it is almost twice as difficult in physics as subjects generally. With the 

comparative index set at 1.0 for all subjects, in physics it is 1.7 and mathematics, 1.2. 

6.4 An alternative approach is to relate vacancies to the numbers of newly-qualified 

teachers available to enter the classroom. Table 6.2 shows that, whereas in 1983 there 

were between three and four times as many new teachers coming forward as 

vacancies remaining unfilled, by 1986 the in-flow to vacancy ratio had dropped below 

2. There was some recovery in 1987, but the application figures of Chapter III suggest 

that this may be only temporary. 
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TABLE 6.2: Vacancies and Newly Qualified Teachers 

Year 
Mathematics Physics 

Vacancies1 NQTs2 Ratio Vacancies1 NQTs2 Ratio 

1983 282 906 3.2 97 410 4.2 

1984 313 na na 98 na Na 

1985 304 803 2.6 109 294 2.7 

1986 380 734 1.9 150 221 1.5 

1987 317 747 2.4 120 296 2.5 

1. DES, 1986, Private communication April 4, 1988. 

2. Royal Society Survey 1983-87. (1984 not available). 

6.5 A recent report from the Institute of Physics (1987), based on responses to a short 

questionnaire sent in reply to 880 advertisements for physics teachers, fleshes out the 

realities behind the figures. It showed that in 25 per cent of cases no appointment had 

been made. The average number of replies per advertisement was 6.0 and this was 

lower than in the previous year when a pilot survey had been conducted covering the 

period January to June. The largest fall – a decrease of almost 50 per cent - was in the 

posts which would expect to attract applications from the newly-qualified – the scale 

l and 2 posts. Independent schools attracted more applications than those in the 

maintained sector. The proportion of posts to which no appointment was made fell 

during the course of the yean which suggested to the Institute of Physics that 

“appointing committees and candidates become less choosy as the year wears on.” 

An analysis of appointees showed that although all but 6 per cent were graduates only 

about one-third held honours degrees in physics and a further 1 in 6 held a joint degree 

in physics and another subject. 

6.6 In our survey of 36 schools in six local authority areas headteachers were asked in 

interview for details of current vacancies in mathematics and physics. Going back 

over the previous three years, they were also asked if they had been able to fill 

vacancies which had arisen and what their experiences had been. We were 

particularly interested in the number of applicants compared to other subjects, and 

their quality. 

6.7 In all the schools only one vacancy was reported – for a mathematics post. Bearing 

in mind that there were only 317 nationally in 1987 and the information was gathered 

in late January/early February when vacancies might be expected to be lower than at 

the beginning of the academic year, then this result may not be altogether surprising. 

But it does tend to confirm the general tendency shown in national statistics that the 

level of overt vacancies is low and that the shortage problem is manifested in other 

ways. For example, as we shall see in Chapter VIII, one adviser estimated that in his 

local authority about a third of the mathematics and physics posts were staffed by 

teachers for whom these were not specialist subjects, amounting to an under-

recruitment of 300 mathematicians and 100 physicists. 

6.8 We were unable to obtain a precise measure of the number of applications for 

vacancies over the three-year period. Some headteachers were unable to respond 

because in the time scale no vacancies had arisen. In schools that had had vacancies 

in this period records were incomplete or lacking the detail needed to give an accurate 

answer. Instead, we recorded headteachers’ impressions and these reflect very much 
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the findings of the Institute of Physics’ survey. Applications, we were told, were very 

much lower in mathematics and physics than for other subjects. The number could be 

as low as two or three but rarely above half a dozen. 

6.9 Headteachers were also concerned about the quality of applications compared to those 

in other subjects, but, in many instances, they felt driven to make an appointment 

rather than leave the post unfilled. As with the Institute of Physics’ survey, there was 

considerable variation between schools, with the independents relatively better off. 

But, even here, there was evidence of deterioration. In the maintained sector, two 

factors could cushion a school from difficulties: (i) being in an attractive 

environment; and (ii) redeployment from over-staffed schools within the authority. 

But two of the six authorities, one in Greater London and the other in the south-east 

of England, emphasised that the high cost of living in these areas was an additional 

deterrent to would-be applicants. We consider differences between the local 

authorities in more detail in Chapter VIII. 

Wastage 

6.10 As we have shown, the number of vacancies is an inadequate measure of shortage. A 

more realistic indication is provided by the wastage rate. The DES definition of this 

is broad. The number of teachers leaving the profession in the year to 31 March is 

expressed as a proportion of the total full-time permanent teachers. Leavers from 

teaching in the maintained sector in England and Wales include those moving into 

other education sectors (other than secondary), into independent schools, into non-

employment, into non-teaching employment, to Scotland, and those leaving because 

of retirement and death (private communication, DES, 1986).  Defined in this way, 

Table 6.3 shows that, in mathematics, wastage in 1986 was above that for all graduate 

teachers in secondary schools – 9.3 per cent compared to 8.5 per cent. For physics it 

was slightly less – 8.1 per cent. The annual increase in both subjects has been 

noticeably higher since 1984. 

TABLE 6.3: Wastage of Full-Time Graduate Teachers1 

Year 
Mathematics Physics All 

Male Female Total Male Female Total Male Female Total 

1982 5.4 12.0 7.8 5.2 11.9 6.3 5.0 10.9 7.5 

1983 5.8 10.8 7.6 5.4 13.0 6.6 5.9 10.6 7.3 

1984 6.4 10.5 7.9 5.9 12.0 6.8 5.3 10.6 7.5 

19852 6.5 10.8 8.2 6.9 10.2 7.4 6.0 11.4 8.3 

19862 7.7 11.8 9.3 7.0 13.5 8.1 6.4 11.3 8.5 

1. Provisional figures from Action on Teacher Supply (1986), London: DES for full-time graduates teaching in maintained schools 

in England and Wales  

2. Revised provisional figures. Private communication DES, 25 April, 1988. Figures for 1987 not available. 

6.11 In both subjects and generally, the rates for women are almost twice those for men. 

This is, in part, understandable since a proportion of them will be leaving teaching 

for family reasons such as pregnancy, and they may eventually return to teaching. 

The rates for men, unlike those for women, in both mathematics and physics, are 

consistently higher than for all male teachers. This may be because of the attraction 

of employment elsewhere rather than because disproportionate numbers in these two 
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subjects are retiring or leaving the employment market. The Institute of Physics’ 

Survey of Advertised Vacancies (1987) showed far more vacancies arose because of 

teachers leaving for alternative employment (22.0 per cent) than for any other reason 

(other than transfers and promotions). 

6.12 In our survey of schools, we were able to obtain more detailed information on the 

nature of wastage. Headteachers were asked for information on the number and 

destination of those who had resigned in the past three years (1985-87) and the 

reasons for resignation. Table 6.4 below shows the numbers involved. These can be 

compared with total staff in post in January 1988 – which was 223 for maths and 196 

for physics. 

TABLE 6.4: Resignations1 1985-1987 

Gender 
Resignations 

Maths Physics 

Male 20 19 

Female 23 7 

Total 43 26 

1.From schools in our sample for the three 

years 1985-7 

6.13 Table 6.5 shows that many of those who resigned were going to other teaching posts, 

usually for promotion, to gain wider experience, or to fit in with family commitments. 

All but one of those moving into non-employment (other than retirement) were 

women leaving for personal and family reasons. But over a fifth of resignees from 

mathematics posts left teaching for alternative employment. For physics, it was 

somewhat lower – 15.4 per cent. 

TABLE 6.5: Destinations of Resignees from Schools in Sample 

Destination 

Mathematics Physics 

Male Female 
Total 

Male Female 
Total 

N % N % 

Education 8 10 18 41.9 15 2 17 65.4 

Non-educational employment 6 3 9 20.9 3 1 4 15.4 

Retirement 5 1 6 13.9 1 0 1 3.8 

Other non-employment 1 9 10 23.3 0 4 4 15.4 

Total 20 23 43 100.0 19 7 26 100.0 

 
6.14 Headteachers were not always able to recall why a particular member of staff had left. 

But, insofar as we were able to obtain information, the most frequently mentioned 

reasons for seeking alternative employment given by mathematics teachers were 

‘remuneration’ (38.5%) and ‘better career prospects’ (30.8%). The four resigning 

physics teachers gave similar reasons. When it came to stopping work other than 

retirement (mathematics 23.3% and physics 15.4%), the main reasons given were 

‘family’ (44.3% and 70.0%) and health (16.7% and 20.0%). 

6.15 The movement out of teaching into other jobs and careers found in the sample schools 

can be compared with the LACSAB (1987) survey. This was based on a 50 per cent 
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sample of schools in the financial year 1985/86. Table 6.6 shows, in that year, the 

figure for both maths and physics was 13.2 per cent, compared to 11.2 per cent over 

all subjects. 

TABLE 6.6: LACSAB’s Figures for Resignations from Secondary Schools, 1985-861 

Destination 
Maths Sciences (inc Physics) All Subjects 

Male Female Total Male Female Total Male Female Total 

Education 54.5 50.7 53.0 62.5 50.3 58.1 55.5 47.7 51.5 

Non-educational 

employment 
14.6 11.1 13.2 14.5 10.9 13.2 13.6 9.1 11.2 

Retirement 25.4 13.2 20.4 16.8 12.7 15.3 24.5 18.2 21.3 

Other non-

employment 
2.0 18.7 8.9 3.3 19.8 9.3 3.0 18.9 11.2 

Not known 3.5 6.3 4.6 2.9 6.2 4.1 3.3 6.2 4.8 

1. LACSAB (1987) Recruitment and Retention, Volume 3, Education Annexes, Table 11a. 

Conclusion 

6.16 The number of overt vacancies is low, because with falling pupil numbers local 

authorities are seeking to fill posts through redeployment Even so, it is more difficult 

to fill posts in mathematics and physics than in other subjects. A recent Institute of 

Physics’ survey has shown fewer applications per post, more remaining vacancies 

and poorly-qualified applicants. The comments of headteachers in our survey endorse 

these findings. 

6.17 The loss of mathematics and physics teachers from the secondary sector has increased 

each year since 1984, and it is not being compensated by the supply of newly-trained 

graduates. Wastage rates for women are twice those of men, mainly for family 

reasons. But, for both subjects, the rates for men are higher than for male teachers 

generally. An increasing proportion, 20.0 per cent from mathematics and 15.0 per 

cent from physics in our study, are leaving teaching for other employment which 

offers better pay and prospects. 
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VII. HIDDEN AND SUPPRESSED SHORTAGES 

7.1 The previous chapter reported that it is becoming increasingly difficult to replace 

mathematics and physics teachers quickly and with well-qualified staff. A recent 

interim report by H.M. Inspectors on the introduction of the GCSE notes that 

headteachers are tending to circumvent the problem by deploying non-specialists to 

cope with years one to three, keeping their specialists for years four, five and the sixth 

form. As a result, children are reaching the fourth form “with gaps in their 

knowledge” (DES, 1988a). The report also expresses concern that the new 

examination syllabuses are making heavy demands on staffing, especially where new 

developments have occurred in the subjects. The problem is particularly acute in the 

shortage subjects such as mathematics and physics where non-specialists are having 

to be deployed. 

Hidden Shortages 

7.2 This hidden shortage – the poor match between a teacher’s initial qualifications and 

experience, and the subject taught - is not new. The 1984 Secondary School Staffing 

Survey showed that the proportion of tuition given by teachers without a higher 

education qualification in the subject taught was greater for physics (18%) than any 

other mainstream subject except for Religious Education. For mathematics the 

situation was better – 13 per cent compared to the average for all mainstream subjects 

of 14 per cent. But if we define ‘poorly qualified’ to include those who have the 

subject only at subsidiary level, then the situation in mathematics becomes as difficult 

as that in physics. The actual percentages are 28 per cent in mathematics and 29 per 

cent in physics compared to the average of 23 per cent. Put another way: only 45 per 

cent of mathematics and 57 per cent of physics tuition is provided by graduates of 

these subjects (DES, 1986). These data give a broad indication of the scale of the 

hidden shortage. 

TABLE 7.1: Schools Providing Information1 

Type of School 
School Composition 

Both Sexes Girls Boys Total 

Maintained up to 16 5 - - 5 

Maintained up to 18 15 1 - 16 

Independent up to 18 3 1 2 6 

Total 23 2 2 27 

1. 30 replies now received, but only 27 in time for analyses presented. 

7.3 Our survey of schools shows the current situation – how it varies and the cumulative 

effects of the downward trend in applications for vacancies. The evidence is based on 

27 questionnaires (a response rate of 75%) returned from the 36 sample schools. 

Table 7.l shows the distribution by sex and type of school. Schools are classified by 

type according to (i) whether they are maintained or independent and (ii) age range. 

Maintained ‘up to 18 school’ encompasses 11-18, 13-18 schools and sixth form 

colleges. 

7.4 Biographical information was returned on 311 individual teachers, 182 in 

mathematics and 129 in physics, comprising 94.8 per cent and 77.7 per cent 
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respectively of the total staff in those subjects in the schools in the sample. Table 7.2 

shows the main subject taught and gender of these staff. 

TABLE 7.2: Staff  

Subject Male Female Total 

Mathematics 113 69 182 

Physics 86 43 129 

Total 199 112 311 

 
Qualifications 

7.5 The essence of hidden shortage is qualifications. In classifying qualifications, we 

have adopted a scale suggested in the Cockcroft Report (1982) for mathematics 

teachers and also used it for physics teachers also. The scale recognises nine levels: 

1. Graduate in maths with PGCE. 

2. B.Ed. graduate specialising in maths. 

3. Graduate in maths without teacher training. 

4. Teacher’s certificate with maths as main subject and secondary trained. 

5. Graduate in other subject with recent and relevant INSET training in maths. 

6. Graduate in other subject with some relation to maths, but without recent and 

relevant INSET training. 

7. Certificate students with maths as subsidiary subject and secondary trained. 

8. Certificate students junior/infants trained with some maths. 

9. No maths specialism. 

7.6 Tables 7.3 and 7.4 show the qualifications of the staff in our sample classified in this 

way. About 45 per cent of staff teaching mathematics were very well qualified, having 

a degree in the subject plus a PGCE, or a B.Ed. degree with mathematics as the main 

subject. But when we disaggregate by type of school major differences emerge. Under 

a quarter of staff in the maintained schools up to 16 were trained graduates. There 

were twice as many in the maintained up to 18 schools and nearly three times as many 

in independent schools. If we include graduates in mathematics without teacher 

training, then the independent sector is even better placed. In the maintained up to 16 

schools the most frequent qualification was the teacher’s certificate which may mean 

that they are not attracting younger and graduate teachers because of the limited range 

of teaching offered. Very few of the mathematics teachers in independent schools had 

no higher level qualification in the subject, but three times as many in maintained 

schools were this underqualified. 
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TABLE 7.3: Teacher Qualifications: Mathematics 

Type of School N 
Per Cent Qualified at Cockcroft Level  

1 2 3 4 5 6 7 8 9 

Maintained up to 16 31 12.9 9.7 3.2 35.5 6.4 9.7 12.9 3.2 6.5 

Maintained up to 18 105 37.1 9.6 3.8 15.2 10.5 9.5 5.7 1.0 7.6 

Independent up to 18 46 56.5 2.2 21.7 0.0 2.2 13.0 2.2 0.0 2.2 

All Schools 182 37.9 7.7 8.2 14.8 7.7 10.4 6.1 1.1 6.1 

 

TABLE 7.4: Teacher Qualifications: Physics 

Type of School N 
Per Cent Qualified at Cockcroft Level  

1 2 3 4 5 6 7 8 9 

Maintained up to 16 28 0.0 14.3 3.6 7.1 3.6 42.9 7.1 0.0 21.4 

Maintained up to 18 70 28.6 10.0 8.6 8.6 12.9 25.7 2.8 0.0 2.8 

Independent up to 18 31 58.1 3.2 16.1 0.0 0.0 16.1 0.0 0.0 6.5 

All Schools 129 29.5 9.3 9.3 6.2 7.8 27.1 3.0 0.0 7.8 

 

7.7 The story for physics is similar but even more striking. Table 7.4 shows that less than 

40 per cent of physics teachers were well-qualified in the subject, with there being 

about twice as many in independent as up to 18 maintained schools. But, in our 

sample, there was no graduate physicist with a PGCE in the up to l6 schools. Only 

14.3 per cent had a B.Ed. With physics specialism. As with mathematics, the 

independent sector seems to shun B.Ed. and Teacher Certificate qualifications. The 

maintained schools depend heavily upon graduates in other subjects to teach physics. 

In the up to 16 schools, nearly 50 per cent of staff teaching physics were in this 

position. These schools are particularly badly hit since over one-fifth of staff teaching 

the subject had no higher level qualification in the subject at all. 

7.8 Whichever way we look at it, the up to 16 schools are worse off in terms of teacher 

qualifications, and the maintained sector generally is less well provided for than the 

independent, although even here, there is some reliance on non-specialist graduates 

(albeit with a degree in a related discipline). The high proportion of specialist 

graduates with PGCE training in the independent sector means that these schools are 

absorbing a disproportionate share of the supply of well-qualified staff, and indeed 

contribute to the DES wastage figures. 

7.9 The DES (1986) based its estimates of hidden shortage on the proportion of 

timetabled tuition that was left to staff with no higher education qualifications in the 

named subject and for mathematics this was 13 per cent and physics 18 per cent. It 

further showed that 28 per cent of tuition in mathematics (including the 13 per cent) 

and 29 per cent of the tuition in physics (including the 18 per cent) was given by staff 

for whom the subject was not the main subject of their qualification. 

7.10 In our survey we are considering staff not tuition time, but if we take those without a 

main subject qualification (i.e. categories 5-9), then for mathematics it is 31.4 per 

cent and for physics 45.7 per cent. The first of these figures is not only similar to that 

of the DES but corresponds very closely with the finding of the recent Royal Society 
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and Institute of Mathematics (1988) report that 31 per cent of mathematics teachers 

did not have their highest qualification in the subject. 

7.11 If we restrict ourselves to those with no higher level qualifications in the subject at 

all (categories 8 and 9), the hidden shortage becomes 7.2 per cent in mathematics and 

7.8 per cent in physics. Again there were differences with type of school. In 

independent schools, in mathematics, it was only 2.2 per cent compared to 8.6 per 

cent in the maintained up to 18 schools and 9.7 per cent in the up to 16 schools. In 

the latter, over a fifth of the staff teaching physics had no higher level qualifications 

in the subject. 

7.12 The gravity of the situation, exacerbated by falling rolls, as we can see in the 

headteachers’ comments: 

Maths 

“Yes, but we’ve had to make much heavier use of unqualified staff, had to 

make much more use of supply staff.” 
(11-18 comprehensive) 

“Up to GCSE level we have one person who was PE trained, another who 

has chemistry and geography qualifications and the head of economics’ 

timetable consists of 50 per cent maths teaching.” 
(11-18 independent school) 

“Yes, there are invariably PE specialists. I’ve four PE specialists, and 

three are teaching part of their time-table in the maths department. The 

deputy was a PE specialist who also teaches in the maths department. 

Most have got maths subsidiary in their qualification, but this school isn’t 

unusual.” 

(11-16 comprehensive school) 

“This has been a difficult area for us. We’ve got people who are special-

needs qualified teaching maths, we’ve got historians, PE teachers and 

biologists teaching maths. So we really have been stretched to find 

appropriate mathematicians. Now the reason for this is mainly because of 

the nature of the falling roll situation and we lost a mathematician. When 

that mathematician went – she actually went after maternity leave – we 

didn’t replace that mathematician and with falling rolls there has been a 

shrinkage. Another mathematician left in different circumstances, left the 

school. Again we didn’t replace the person because at the moment at 

which we were going to replace, we fell straight into the trap of falling 

rolls and having to lose members of staff. So it was a natural development 

that we wouldn’t otherwise have looked at. I don’t think we could have 

avoided it; it was inevitable to have to do that, they were never replaced, 

but in order to run the curriculum you end up with historians, special-

needs teachers, PE teachers, biologists teaching maths.” 
(11-16 comprehensive school) 
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Physics: 

“If we’re talking about people who are qualified we’ve answered that 

question already and the answer is ‘nil’. We have one member of staff who 

bears the weight of physics teaching with assistance.” 
(11-16 comprehensive school) 

“What we are able to provide is ‘graduate quality’ – but not necessarily 

in physics. Our head of faculty of physical science is a chemist - he does 

some physics teaching – his degree is in chemistry. I would regard him as 

sufficiently well-qualified to teach physics up to the end of the fifth year.” 
(11-18 comprehensive school) 

“We have no specialist physics teacher. They all have science degrees, 

either mixed qualifications, or specialist qualification in one area of 

science, but nobody has a specialist physics qualification.” 
(11-18 comprehensive girls’ school) 

Degree Class 

7.13 Degree class is another measure which is used to distinguish differences in the quality 

of teaching staff. Table 7.5 shows that, overall, nearly three-quarters of the 

mathematics graduates held second-class degrees or better. But there were wide 

differences between types of school, with the independent schools much better 

placed. Over 40 per cent of the mathematics graduates in state schools had poor 

degrees compared to 13 per cent in independent schools which were the only schools 

to have a sprinkling of ‘firsts’. 

TABLE 7.5: Mathematics Graduates and Degree Class1 

Type of School N Pass Third 
Lower 

Second 

Upper 

Second 
First 

Maintained up to 16 2 0.0 50.0 50.0 0.0 0.0 

Maintained up to 18 23 13.0 30.4 47.8 8.8 0.0 

Independent up to 18 30 3.3 10.0 60.0 16.7 10.0 

All Schools 55 7.3 20.0 54.5 12.7 5.4 

1. Where no division was given for second-class degrees the respondent was counted as in the lower-second category, except for 

Oxford graduates. 

TABLE 7.6: Non-Mathematics Graduates and Degree Class1 

Type of School N Pass Third 
Lower 

Second 

Upper 

Second 
First 

Maintained up to 16 5 0.0 20.0 60.0 20.0 0.0 

Maintained up to 18 14 7.2 21.4 42.8 28.6 0.0 

Independent up to 18 11 0.0 0.0 27.3 18.2 54.5 

All Schools 30 3.3 13.3 40.0 23.3 20.0 

1. Where no division was given for second-class degrees the respondent was counted as in the lower-second category, except for 

Oxford graduates. 

7.14 In Table 7.6 we can see the degree classes of the graduates teaching mathematics but 

whose degree is not in the subject. Interestingly, across the school types they tend to 

be higher. This is especially true in the independent schools. It may be that superior 
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qualifications are required of non-mathematics graduates to teach the subject, or that 

the better qualified mathematics graduates have been tempted away to other 

employment. 

7.15 Tables 7.7 and 7.8 show that a similar pattern holds in physics, with proportionately 

more of the non-specialists with better quality degrees. The up to l6 schools have been 

excluded from Table 7.7 since no graduate physicists were recorded in the sample. In 

comparison with mathematics, there is a more even spread of specialists across degree 

classes, but even omitting the up to 16 schools, the differences between the 

maintained and independent schools are still striking. Nearly twice as many physicists 

in the independent schools as in the maintained schools have very good or higher 

degrees. 

TABLE 7.7: Physics Graduates and Degree Class1 

Type of School N Pass 
Ord/ 

General 
Third 

Lower 

Second 

Upper 

Second 
First 

Higher 

Degree 

Maintained to 18 21 14.3 19.0 19.0 23.8 23.8 0.0 0.0 

Independent  to 18 20 5.0 5.0 25.0 25.0 20.0 10.0 10.0 

All Schools 41 9.8 12.2 22.0 24.4 22.0 4.9 4.92 

1. Where no division was given for second-class degrees the respondent was counted as in the lower-second category, except for 
Oxford graduates. 

2. Class of first degree not given. 

TABLE 7.8: Non-Physics Graduates and Degree Class1 

Type of School N Pass 
Ord/ 

General 
Third 

Lower 

Second 

Upper 

Second 
First 

Maintained to 16 12 0.0 33.3 16.7 33.3 16.7 0.0 

Maintained to 18 16 6.2 6.2 18.8 43.8 25.0 0.0 

Independent to 18 8 0.0 0.0 0.0 37.5 50.0 12.5 

All Schools 36 2.8 13.9 13.9 38.9 27.7 2.8 

1. Where no division was given for second-class degrees the respondent was counted as in the lower-second category, 

except for Oxford graduates. 

7.16 Nearly one-fifth of mathematics teachers and about a third of physics teachers were 

graduates in other disciplines. Many hold good quality degrees, and usually in a 

relevant discipline. These degree specialisms are shown in Table 7.9 for those 

teaching mathematics and in Table 7.10 for physics. Eleven subject areas were 

recorded for mathematics and thirteen for physics. Many of the non-specialists 

teaching mathematics had science degrees including some physicists (9. l%). 

Apparently the difficulties of organising school laboratory practical periods lead to 

some science specialists opting for teaching mathematics “which is a doddle by 

comparison.” The situation is exacerbated by the generally poor provision of ancillary 

and support staff, and this is something which should be looked at in relation to the 

teaching of science in schools. 
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TABLE 7.9: Subject Specialism of Non-Mathematics Graduates 

Subject Specialism1 N % 

Engineering 7 21.2 

Combined Arts 7 21.2 

Combined Science 6 18.2 

Chemistry 4 9.1 

Physics 4 9.1 

Geography 2 6.2 

Biology 1 3.0 

Computing 1 3.0 

Environmental Science 1 3.0 

PE/Sports Science 1 3.0 

Zoology 1 3.0 

Total 35 100.0 

1. Where known. 

TABLE 7.10: Subject Specialism of Non-Physics Graduates 

Subject Specialism1 N % 

Chemistry/Applied 

Chemistry 

21 47.7 

Biology 5 11.4 

Zoology 4 9.1 

Engineering 3 6.7 

Physiology 2 4.5 

Plant Physiology 2 4.5 

Agricultural Science 1 2.3 

Biochemistry 1 2.3 

Biomedical Sciences 1 2.3 

Electronics and Computing 1 2.3 

General Science 1 2.3 

Metallurgy 1 2.3 

Psychology 1 2.3 

Total 44 100.0 

1. Where known. 

7.17 It can be argued that there are many excellent teachers of mathematics and physics 

who do not have either a good degree or any main qualification in the subject. 

Evidence from the Audit Commission (1984) as quoted in the Society of Education 

Officers Report (1987), shows that subject mismatch was not “a very significant 

factor in the provision of effective teaching” and affected adversely only about one 

per cent of lessons. However, HMI are less sanguine. In their interim report on the 

introduction of the GCSE (DES, 1988a), they consider that the poor match between 

original qualifications of teachers and subjects taught was adversely affecting about 

one-eighth of all lessons observed. 
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7.18 In our interviews with the headteachers of the 36 schools, we asked what they 

regarded as the minimum qualification adequate for teaching mathematics or physics, 

and how this would vary according to the level taught (years one to three, up to GCSE, 

and up to A-level). We also asked them to compare the quality of their staff teaching 

mathematics and physics with those in other subjects. 

7.19 To teach up to year three, most heads (75.0%) said they would be satisfied by a 

science degree with a physics component, or main subject B.Ed., or Teachers’ 

Certificate. This reflects the fact that 17 of the 27 schools had changed to an integrated 

science curriculum in the junior forms. The rest felt a degree in physics was necessary. 

Four-fifths of headteachers considered a physics or related degree necessary to teach 

up to GCSE level. The remainder (18.7%) considered a B.Ed. or Teachers’ Certificate 

with main physics adequate, but only 6.7 per cent felt these latter qualifications 

adequate for teaching A-level. 

7.20 Overall, headteachers were shown to be less demanding regarding mathematics 

teaching: 37.5 per cent would be satisfied with a B.Ed. or Teachers’ Certificate 

qualification up to year three and 65.6 per cent (compared to 81.4 per cent for physics) 

preferred a specialist or related subject degree up to GCSE level. A proportion 

(19.8%) felt an A or 0 level qualification adequate. As with physics, the great majority 

(93.3%) believed a specialist subject or science degree was necessary for A-level 

work, but slightly more, 10 per cent compared to 6.7 per cent, would be satisfied with 

a B.Ed. main subject qualification. The thinking behind these general statements we 

can illustrate by letting the headteachers speak for themselves. 

Maths 

Years 1 to 3 

“Cert. Ed. would do, main qualification.” 
(11-16 comprehensive) 

Up to GCSE 

“I’d really like to have someone either very talented, very experienced 

with a Cert. Ed. or a graduate. I’d accept someone with an engineering 

background who had lots of maths in it.” 
(11-18 comprehensive) 

“There’s an enthusiast teaching PE who did maths as a special subject 

and I’m very happy that he should teach maths in the first two years and 

he does. So, I think I speak for the Head of Maths, I think he and I would 

be worried with our children, at the thought of someone who wasn’t 

proficient, hadn’t got a degree in maths coping with our people above year 

four, question mark three, below that, given enthusiasm and a bit of nous 

I’d be quite happy employing someone who has a B.Ed. We have someone 

from junior school actually teaching a few lessons of maths because they 

were keen to do so.” 
(11-18 comprehensive school) 
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Up to A-level 

“That’s certainly got to be a maths graduate.” 
(11-18 comprehensive) 

“I’d drop the Cert. Ed. out there, have to. Again, you occasionally come 

across an exceptional candidate and if there was a colleague head who 

told me about an effective person, proven expertise in getting it across and 

ensuring students at A-level realised their full potential then I would do it, 

but I’d probably swallow hard before doing so.” 
(11-18 comprehensive) 

“To GCSE and Advanced level, good honours degree – although I don’t 

think the quality of honours has much to do with the quality of teaching or 

of mind – obviously it does in some cases. I would be very surprised indeed 

if a general degree or a combined one, they would have to be exceptional 

to teach well at top level maths, particularly in further mathematics. 

Mathematics is the sort of subject in which you can have phenomenal 

competence at an early level, and whilst I always feel that teachers must 

always be prepared to teach children who are brighter than themselves – 

it’s very difficult in maths if you can’t solve the problems and the students 

can. It actually disempowers you.” 
(sixth form college) 

Physics 

Years 1 to 3 

“... years one to three, good scientific interest, scientific ability, ability to 

teach.” 
(11-18 comprehensive) 

Up to GCSE 

“There was a time in the past when I would probably have weeded out all 

the B.Eds. I would have been 1ooking for 2i’s ... now I think we would have 

to look at B.Eds. one would have to look at 2ii’s. I would not go below a 

2ii.” 
(11-16 comprehensive) 

“I would certainly want physics at least as part of a degree course.” 
(11-18 comprehensive) 

“I think a degree in physics or a conversion course.” 
(11-18 comprehensive) 

Up to A-level 

“I would say at worst up to GCSE, I would hope that someone would have 

a physical science degree. I wouldn’t necessarily say to honours, but a 

degree in physical sciences would be adequate. As far as teaching physics 

to A-level, I think it’s imperative that the people in question should hold 

an honours degree in physics. I have a personal view that the most testing 

work goes on in the physical sciences – the best quality of youngster that 

we have, going through university is heavily dependent on able teaching 
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and I’m very concerned that we maintain high levels of recruitment in 

terms of qualification.” 
(sixth form college) 

“I would not have anyone teaching physics in this school without a physics 

degree, applies to all levels.” 
(11-18 independent school) 

7.21 We also asked headteachers to rate the quality of mathematics and physics teachers 

in their schools compared to other staff on four dimensions – knowledge of subject 

taught, teaching ability, classroom management and willingness to contribute to 

extra-curricular activities. They weren’t very happy about doing this and the measure 

did not prove very discriminating. Overall though it appears that headteachers are not 

(or do not admit to being) greatly dissatisfied with the mathematics and physics 

teachers they’ve got. Most were judged to be average and only 12.8 per cent of the 

mathematics staff and 9.3 per cent of the physics staff were rated as poor across the 

four scales. 

Suppressed Shortages 

7.22 Lack of sufficient mathematics and physics teachers may also lead to the timetable 

being adjusted to cope. This has been given the label of ‘suppressed shortage’ (DES, 

1986). 

7.23 In the questionnaire part of our study we asked schools to specify any curriculum 

modifications that had been forced on them by lack of suitably qualified staff. This 

had occurred in five (19.2%) out of the 26 schools which responded for mathematics 

and in four (15.4%) for physics. Bearing in mind that in the majority of the sample 

schools (17), physics is not taught as a separate subject in the first three years, the 

impact of the suppressed shortage is considerable. 

7.24 Subject teaching time was curtailed either by limiting the number of sets and/or by 

reducing the number of subject periods per set. For both mathematics and physics, 

information from the sample schools shows that these sort of manipulations cut across 

all school types, including the independent sector. Nor were they restricted to 

particular teaching groups. The effects were felt from the first through to the sixth 

year. The most frequently used device was to reduce the number of sets. The knock-

on effect of this was to increase the size of the surviving sets – which may not be 

feasible in terms of laboratory space. In a few cases, a limit was placed on set size so 

restricting pupils’ option choices and actually stopping some continuing with physics. 

7.25 In mathematics, five schools had had to curtail the number of sets and three of them 

additionally had had to reduce the periods taught for particular year groups. In 

physics, one of the four schools had made do with fewer sets and had also cut back 

on teaching periods in one year-group. Two had made set changes only and one had 

coped by dropping a period for four out of the seven separate year groups. 
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Conclusion 

7.26 Our survey has revealed that under half – 45 per cent in mathematics and 38 per cent 

in physics – of the staff teaching these subjects can be described as well-qualified. 

Seven per cent in both subjects held no higher level qualification at all. There were, 

however, wide variations with school type. The up to 16 schools are particularly badly 

hit, especially in physics. No teacher-trained graduate physics teacher was found in 

any of the 11-16 schools in our sample. Twenty per cent of the physics teachers in 

these schools had no higher level qualification in the subject. 

7.27 There were also significant suppressed shortages. Fifteen per cent of the schools were 

curtailing mathematics teaching and 19.2 per cent were curtailing physics teaching 

due to lack of suitable teachers.  
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VIII. LOCAL AUTHORITIES 

8.1 Secondary schooling differs from one local authority to another in both organisation 

and implementation. Each authority operates in and generates a particular set of 

circumstances, environmental, economic and social, as well as political, which can 

affect the ease with which vacancies are filled with well-qualified subject specialists. 

Some can be described as ‘pull’ factors, and act positively, like a congenial living 

environment in attractive countryside or accessible suburbia. But there are also ‘push’ 

factors such as a prohibitive cost of living. 

8.2 The professional image of the authority, including the nature of its politics, 

contractual arrangements, working conditions, technical support, and the extent of 

INSET provision will have an influence. The way secondary schooling is organised 

can also be very important. Some teachers may prefer to have the opportunity to work 

with the full age-range of pupils as in the ll-l8 schools. Others would be particularly 

attracted to working exclusively with older pupils as in sixth form colleges. 

8.3 The effects of any of these factors may be masked by the demographic situation. In 

authorities where pupil numbers are falling, vacancies may be filled by voluntary or 

compulsory redeployment, or be ring-fenced – advertised within the authority only. 

some schools will become over-staffed, and vacant posts declared supernumerary to 

establishment and not filled. Within any authority, one or more of these factors may 

be dominant. They may be complementary and mutually reinforcing, such as a 

pleasant environment and a good authority to work for, or in conflict, for example 

when the high cost of living neutralises other benefits. 

8.4 The six local authorities which participated in this study (for details see Appendix) 

represent a cross-section of these conditions. County C, in the south, is attractive but 

has high living costs; London Borough A has high living costs, but inner city 

problems too; the Metropolitan Districts, D and F, have inner city problems but lower 

living costs; County E in the Midlands is hard to characterise; but County B in the 

north is a pleasant rural environment which is not too expensive. We consider the 

authorities in this order which is roughly (with the exception of the Midlands county) 

from south to north, but which is also related to the extent to which the authorities 

admitted to us experiencing problems in their mathematics and physics teacher 

staffing. In addition, we refer to three other authorities, Bradford, Hertfordshire and 

Surrey, on which published material is available, and which can be accommodated 

on this scale of problematic recruitment. 

Authority C (with references to Hertfordshire and Surrey) 

8.5 Local Authority C, a non-metropolitan county in the south, typifies areas which are 

attractive to live in, but have a high cost of living: 

“The whole of teacher recruitment in this county is dominated by house 

prices and that is the over-riding factor we have to deal with more than 

anything else and, of course, it is something that is not in the hands of the 

authority.” 
(LEA staffing officer) 



51 

8.6 These authorities have a higher than average number of vacancies. There are 

relatively few applications and the quality is not all that is desired. The most recent 

report available from Authority C gives an estimate of the number of vacancies for 

the beginning of the academic year in September 1986. For mathematics, including 

economics and computer studies, it was 21, and for all science subjects, 16.  A 

mathematics vacancy for a 1arge 11-18 comprehensive in the south of the county 

attracted five applicants which was considered high for the scale of the post – main 

professional grade plus D allowance. A physics post in an 11-13 comprehensive after 

advertising nationally over a period of several months eventually attracted three 

applications. Poor quality staff were sometimes appointed because there was no 

alternative. As the mathematics adviser told us: 

“I’m quite often put in the position of advising heads that they should take 

the best they’ve got in front of them because they won’t get any better on 

re-advertisement, knowing full well we are not getting people of the calibre 

we’d be able to on the same scale in another subject area. Sometimes, it is 

quite bad. It is not uncommon to do an interview for a head of maths in 

this county with only one or two candidates who are fit to interview. We 

recently had a girls’ grammar school – it took three attempts to get 

sufficient applicants even to short-list. We then only were able to interview 

three candidates of any quality, one of whom was an internal candidate 

from the school.” 

8.7 Overall, this adviser estimated that about a third of the mathematics staff were not 

properly qualified – amounting to a hidden shortage equivalent to at least 300 posts. 

Similar problems of recruitment are reported from elsewhere in the south. Surrey, 

which is closely monitoring the situation, was able to provide precise information on 

vacancies and staff qualifications. At the start of the school year in 1987, there were 

12 vacancies in mathematics and 10 in physical science, including physics, which is 

higher than the national average. Of the established posts in 61 secondary schools in 

Surrey, just over one-fifth of mathematics (21.6%) and about a quarter (24.5%) of 

physics posts are filled by non-specialists. 

8.8 Hertfordshire has undertaken similar surveys (1985, 1986). In this authority, 

mathematics is causing more concern than the sciences. Out of the 77 schools, only 

just over half had a majority of graduates with a mathematics-related degree teaching 

the subject. In terms of tuition time, only one in eight schools claimed that all 

mathematics was taught by staff qualified to do so. In one-third of schools at least a 

quarter of teaching was in the hands of non-mathematicians. 

8.9 The surveys also brought out the demands of computer studies which absorbs an 

appreciable number of qualified and experienced mathematics teachers. It was 

estimated that in 16 out of 56 schools the teaching of mathematics by non-

mathematicians would not have been necessary but for computer studies. Straker 

(1987) has estimated that as many as 2,000 full-time equivalent mathematics teachers 

are deployed in this way. He shows that the growth of TVEI and the emphasis on 

information technology courses will accelerate the trend. The loss of mathematics 

staff to computer studies may be partly offset by the increased opportunities adding 

to recruitment. 
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8.10 Hertfordshire apparently had less cause for concern in staffing the sciences. Sixty out 

of 64 vacancies had been filled and no curriculum changes resulting from lack of 

science staff were reported. But in six schools appointments had only been made at 

the last minute or from a short-list of very few suitable applicants. The county’s 

conclusion is that the situation in the sciences “is marginal and likely to get worse 

rather than better in the medium term” (Hertfordshire County Council, 1987). In all 

these authorities the difficulties of recruiting well-qualified staff is mainly attributed 

to the high cost of living.  This had led to a number of incentives to attract and retain 

staff. 

8.11 Similarly, in Authority C, the non-metropolitan county in our sample, payments are 

often made above the basic scale: 

“You’ll often find maths/science teachers paid above the basic scale than 

what they would honestly professionally be worth. It is not uncommon to 

find a teacher at 30 being paid a D allowance in this area. It is done purely 

because it is the only way to hold the post. It is supply and demand in the 

market working.” 
(LEA adviser) 

8.12 To help alleviate future supply problems, Authority C has also started a returners’ 

scheme which seeks to provide in-service training and supply teaching to women 

teachers during a career break, and guarantees a post in the authority on returning to 

full-time work. 

8.13 In Surrey a hot-line to local companies like Racal and British Aerospace means that 

enquiries from company personnel about to be made redundant or take early 

retirement can be quickly processed through the LEA. These potential recruits, who 

have the advantage of a property-base in the area, will be paid unqualified teacher 

status while undertaking training. 

8.14 In Hertfordshire, the HATS project funded jointly by the LEA and BP, is pioneering 

the development of short intensive courses of re-training for mature entrants with an 

industrial or commercial background. In its pilot year in 1987 over 200 people with 

skills in these shortage subjects expressed an interest in switching to teaching. After 

some initial guidance, 17 recruits who were able to claim qualified teacher status (in 

secondary schools) were placed in actual vacancies. Another 13 are on PGCE courses. 

It is hoped they will be available to work in the authority on completion of training. 

A further 21 applicants are in secondary schools for extended periods of observation 

and training. They are paid the equivalent of an instructor’s salary during this time 

which includes supervised observation in schools and an eight week professional 

studies course at the Polytechnic School of Education and then 20 weeks in a 

supervised placement in a secondary school. A number are filling actual vacancies so 

no net additional cost to the LEA is involved. At the end of this period they will be 

recommended for qualified teacher status.  

Authority A 

8.15 The London Borough is similarly constrained by high living costs but is inner city, 

has a high ethnic minority and lacks the pull of an attractive living environment. 



53 

Although in the 18 secondary schools there were only two unfilled vacancies in 

mathematics and none in physics, the number and quality of applicants was causing 

concern. An 11-18 mixed comprehensive had had only five inquiries about a main 

professional grade mathematics post. Another school had no applications for a 

vacancy, so the post was filled with a member of staff who had been on a temporary 

contract. 

“More often than not one might call, say four people for interview and 

only two would turn up.” 

8.16 Similarly, in physics: 

“You’re often faced with the situation: is the one you’re interviewing 

suitable or do you do without.” 
(recruitment co-ordinator) 

8.17 In order to attract staff, the authority will offer temporary accommodation, higher 

salary allowances and extra increments. It operates a scheme whereby an appointment 

is made to the authority’s subject pool, say on a D allowance, but the person will 

subsequently be deployed to a school covering a main scale vacancy. As an attraction 

to probationers, salary payments are made through the summer vacation, rather than 

from the start of the school year in September. 

8.18 Paradoxically, the authority also has to shed posts – some 130 this year – because of 

falling rolls. Some vacancies are therefore being filled by re-deployment which at the 

moment is voluntary but will be made compulsory in 1988 if necessary. 

Authorities D and F (with reference to Bradford) 

8.19 All these authorities are affected by falling rolls. In Authority F, a metropolitan 

district to the west of the Pennines, a major reorganisation of secondary schooling 

from 11-18 schools to 11-16 p1us sixth form college has just taken p1ace. This led to 

over-staffing in the northern part of the borough. An agreement with the teacher 

unions produced a moratorium on redeployment and voluntary redundancy over a 

two-year period for teachers in this northern area which limits flexibility; and all posts 

in the authority are ring-fenced. Information was not available on vacancies and staff 

qualifications to use as a guide to the extent of the shortages problem. The authority 

had no detailed overview of the situation, because as the Staffing Officer remarked: 

“We are not in a recruiting situation. Heads would really have to make 

the case as strong as possible, if say, a physicist leaves and they are over-

staffed.” 

8.20 In the northern area, despite over-staffing, teachers of shortage subjects have been 

kept back from early retirement: 

“We knew we would have difficulty in replacement. It’s all set in the 

context of reorganisation and falling rolls. Currently there are just over 

19,000 pupils in secondary schools. By 1990-91 it will have bottomed out 

at about 17,000. It’s very difficult to say what our staffing situation will be 

like after 1990.” 
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8.21 Similar conditions prevai1 in Authority D, the metropolitan district to the east of the 

Pennines. Because of falling rolls, there is a policy of redeployment which is 

voluntary in the first instance. This authority which is, we were told, two or three 

years behind the national trend in the falling rolls situation, has not yet started to ring-

fence job vacancies. But posts are only advertised after all redeployments have been 

considered. In the 28 secondary schools there were no unfilled physics vacancies and 

only two in mathematics. But, as in other areas, there were difficulties in attracting 

well-qualified staff, especially to the inner city schools. This applied to both 

mathematics and physics: 

“We have two vacancies in mathematics at the moment, because we just 

haven’t been able to get anyone at all. We’ve got people in but they’re not 

qualified mathematicians. The schools are coping by re-jigging timetables 

and things but it’s certainly far from ideal.” 

“Certainly we get very few applicants for physics jobs and on occasions 

heads and the inspectors felt that the people who had applied weren’t 

suitably qualified or experienced to do the job we wanted doing. It’s a lack 

of both quantity and quality. People have been attracted to other areas, 

and where the authority is prepared to pay higher scales and allowances.” 
(senior administrative officer – staffing). 

8.22 In Bradford, the report of the joint LEA/British Telecom project on specialist teacher 

shortages (Richards, 1987) provides additional evidence that for authorities in the 

north of England shortages are less severe than in other parts of the country and that 

they are “just about keeping their heads above water.” Falling rolls offer some short-

term protection but do tend to increase the hidden shortage. 

Authority E 

8.23 The Staffing Officer of Authority E, a non-metropolitan county in the Midlands, 

reported that there was no problem as far as this area was concerned, but there was a 

note of caution: 

“In general the LEA has its full complement of physics and maths staff. 

Neither of these subjects has been identified as being any more difficult 

than other subject areas to attract suitably qualified staff. I know some 

authorities have great trouble with physics and maths, but we really 

haven’t experienced that sort of problem here. Whether that’s to come I 

really don’t know. Again I would say that in my experience it hasn’t been.” 

8.24 This is somewhat at odds with the experience of the schools we visited in the 

authority, which are concerned that vacancies for mathematics and physics posts 

attract fewer and poorer quality applicants. In the five schools which we went to, there 

had been seven vacancies in mathematics, four of which had been filled by 

redeployment. But the other three posts, all in the same school, had attracted only ten 

applications between them. Appointments had been made to all three posts, but, as 

the headteacher explained, only one of these was really suitable. For the other two it 

was ‘Hobson’s choice’, otherwise the posts would have remained unfilled. 
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8.25 In physics too there had been redeployment. Three of the four vacancies had been 

filled in this way. The fourth in a sixth form college attracted far fewer applicants, 

12, than other subjects; for example, an advertisement for a German post recently 

brought in over 40 replies. 

8.26 There was also a considerable hidden shortage. Three of the eight mathematics staff 

in one 11-18 mixed comprehensive school have no main qualification in the subject 

– two are PE specialists and the other a chemist. In an 11-l6 school there was no 

graduate physicist, the science teaching being covered by staff with degrees in 

chemistry, applied chemistry, and biomedical sciences, and a B.Ed. graduate whose 

degree included some physics. Although Authority E tended to play down the 

difficulties, the situation there may not have been very different from that in the 

metropolitan districts. 

Authority B 

8.27 In Authority B, however, the rural county in the north of England, there did indeed 

seem to be less of a problem. The Staffing Officer based his information to us on a 

recent LEA-SATRO (Science and Technology Regional Organisation) survey which 

had reported in September 1987. This covered 52 per cent of the county’s 44 

secondary schools. It showed no unfilled vacancies in mathematics and physics, but 

there was evidence of a hidden shortage. This tended to be concentrated in years one 

to three. Although not as severe as the national situation, the percentage of tuition 

time taught by non-specialists in mathematics was 17 per cent and in physics 25 per 

cent. Comparable data for England and wales was quoted as 28 per cent for 

mathematics and 29 per cent for physics. We understand that in this report a non-

specialist was defined as either having studied the subject at a subsidiary level for a 

degree, as having a certificate qualification or no formal qualification beyond A-level. 

8.28 Only two of the five sample schools reported that the number of applicants for 

advertised vacancies was lower in mathematics and physics than for other subjects. 

Staff turnover is low. Once established in this very attractive rural area staff seem 

loathe to leave. The situation was summarised for us by the Staffing Officer: 

“By and large, we haven’t got a problem; we don’t find it difficult to 

recruit. Our returns show we have no vacancies in maths or physics. If we 

have a problem it’s really about improving the expertise of people who 

have got a science qualification, but not a specialist qualification who are 

teaching the younger children.” 

“In fact we have to be very careful about people coming in for the wrong 

reasons. This is very real in this authority. You attract a physics teacher 

not because of physics but because he’s a canoeist or a rock climber, but 

not particularly committed to teaching physics. We’ve had a few of those. 

I think that what comes through is that we are a favoured authority in 

terms of recruitment and retention of staff.” 

A Note on the Quality of Information Available 

8.29 We had hoped to gather information from our six authorities by interview and 

questionnaire, but none was able to easily provide the simple numerical data on 
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vacancies and teachers’ qualifications requested on the questionnaire. It seems detail 

at the level provided by Hertfordshire and Surrey was just not readily available. 

Authority C did partly complete the questionnaire and will have a computerised 

management system in operation by 1989 which will be able to provide this sort of 

information. 

8.30 We have not been alone in our experience. Richard’s (1987) study of Bradford 

concludes that it was difficult to predict the nature and extent of teacher shortages 

because of the lack of reliable and accessible data. And we have already noted in 

Chapter I the exasperation of the Interim Advisory Committee on School Teachers’ 

Pay and Conditions (1988) that the statistical base was “out-of-date, partial or 

inadequate.” We make this the subject of our first recommendation. 

Conclusion 

8.31 Local authorities are not homogeneous. There is a north – south split with high living 

costs in the south making it difficult to recruit mathematicians and physicists, 

especially in competition with the many other opportunities open to them. There is 

also the pleasantness of the environment. The authorities can perhaps be envisaged 

as distributed over a quadrant with Authority B in the low cost/pleasant sector having 

least difficulty and the London borough in the high cost/less pleasant sector the most. 

8.32 Overlaying recruitment issues, however, is the question of falling rolls (which are to 

some extent inversely correlated with the pleasantness of the environment). Where 

pupil numbers are declining steeply, local authorities may not be making 

appointments even though they are losing specialist mathematics and physics staff. 

Thus hidden and suppressed shortages are being intensified. It could even happen that 

expensively-trained newly-qualified staff may not be able to obtain posts even though 

there is a desperate need for them. 

8.33 This kind of illogicality makes our call for better statistical bases and management 

information systems even more important. 
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IX. REACTIONS TO DES INITIATIVES 

9.1 The Government has introduced a series of measures which it hopes will contain the 

shortage problem in the short-term. It has taken a two-pronged approach – to produce 

more teachers in shortage subjects and to improve the effectiveness of those already 

in the classroom. To increase recruitment to initial teacher training a cash incentive 

(the bursary scheme) is offered. Since the beginning of the academic year 1986-87 

trainee teachers in the shortage subjects have been able to claim a sum (currently 

£1,250) tax-free on top of the normal grant. 

9.2 In particular, the emphasis has been directed at attracting more mature people into the 

profession. In collaboration with the local authorities, TASC (Teaching as a Career) 

aims to encourage more people over 24 to take up a career in teaching. According to 

information released by the DES at the end of March over 10,000 enquiries had 

already been received in the first month of the campaign (DES, 1988b). A series of 

‘taster courses’ have been introduced to help mature well-qualified people find out 

about teaching. 

9.3 The Secretary of State has described these and other measures as “an energetic assault 

on the problem” (DES, 1987). we asked headteachers and local authorities for their 

reactions to the bursary scheme, TASC, courting mature entrants, taster courses, in-

service provision and links with industry. 

Bursary Scheme 

9.4 Considerable scepticism was expressed about the effectiveness and even the 

desirability of the bursary scheme: 

“I’m not averse in principle, especially as a short-term measure to 

enhance recruitment. I think that the roots of the problem are much better 

tackled in terms of the manner in which government and society impact 

upon schools. I don’t see that the answer is a set of differential salaries in 

terms of subject expertise. I think it’s the end of the line – it is inequitable. 

It may be a reflection of the open market – I think it’s a much better 

reflection of the rather distorted sets of values that we’ve allowed to come 

into our society.” 
(sixth form college) 

“You can’t solve a problem by throwing money at it, if you are going to 

throw money at it you ought to be realistic and throw real money at it. I 

think anybody intelligent enough to be attracted away from education by 

industry will certainly not be attracted back to education by such paltry 

sums of money.” 
(11-16 comprehensive school) 

“I think this is a divisive situation and could attract the wrong kind of 

people.” 
(11-16 comprehensive school) 
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“I think it would be a carrot for those motivated by money. Doesn’t 

necessarily mean you’re going to get good graduates coming into 

teaching.” 
(11-18 comprehensive school) 

Teaching as a Career (TASC) 

9.5 Some headteachers had not heard about this initiative. When it was put to them they 

welcomed it in principle, but doubts were expressed about whether it was workable: 

“Not come across TASC – an initiative to boost interest in maths and 

physics? I think I can only applaud that – I think that’s perfectly proper. 

But a great deal more importance has to be attached to the public 

conception and value of teaching. If you have a government which over a 

number of years has consistently devalued the profession in the public’s 

eye, then it’s only reaping rewards it can expect. If in fact values of the 

City of London are more important than the future of the children, then I 

regret to say we’re not going to recruit people in the subject areas where 

they can legitimately go into accountancy and finance.” 
(sixth form college) 

“I’m not sure what they want to do. The package should include good 

conditions, a good salary and an attractive career. It’s got to be attractive 

enough to get people away from going into, for example, the City. I feel 

that education has very much taken a back seat, not just in the recent past, 

but for a number of years now.” 
(sixth form college) 

“It is absolutely undoubted that is the case and regrettably much as I 

respect the members of the TASC team I think the brief they have been 

given to do, as basically the only response to the DES consultative 

document, is impossible. The response was miserable.” 
(staffing officer, LEA) 

“It’s not impressed me all that much personally, because I think there is 

still this disastrous impression left in the minds of the public by the media. 

I guess those that do get into teaching get there for the right sort of 

reasons.” 
(11-18 comprehensive school) 

Opportunities for Mature Students 

9.6 Most were in favour of opening up the profession to mature entrants, others were 

ambivalent, a few expressed doubts: 

“Yes, I think there must be an awful lot of people in middle-management 

who might, if the job was presented in a positive way, could be attracted 

in. I think one of the distressing things of the whole teachers’ dispute was 

the way the media and the politicians turned on school teachers, very, very 

unfairly and very often in an unjustifiable way. I think the public image of 
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school teachers has suffered as a result and I think that has put an awful 

lot of people off. There’s also the other factors that the burden on school 

teachers is much, much greater than is realised. It’s all right to talk of the 

long holidays, even here there are large numbers of staff around the school 

during the school holidays. There’s just other things to be done. Large 

numbers of them going off on courses, taking off school parties abroad, so 

they talk about holidays and having a five-day week and coming home at 

the end of the day. It’s just not like that. These hidden extras in school can 

be almost as demanding as the curriculum they’re trying to teach.” 
(11-18 independent school). 

“We are certainly in favour in principle. My own personal caveat is that I 

think I’m very, very concerned by the statements that come from the 

highest level that seems to indicate that a 51-year-old engineer, retired 

from a firm, can automatically go into teaching and be successful and I 

think that’s very much to the detriment of teaching. I’m very annoyed when 

that happens. In principle we’re in favour of it. The only other thing I’d 

say, however, and the county in particular has experienced an age skewing 

towards the older teachers and if you actually look at the proportion of 

our teachers who are under 30, both now and five years ago and five years 

hence, the skewing is getting worse and worse and so, by the very nature, 

mature graduates are mature graduates, on the other side of 40 generally, 

I’d say. So that’s contributing to the skew a little bit more.” 
(LEA adviser) 

“Yes, they are very, very good (two in this school). The other thing I found 

– they are a fund of common sense. They keep things in perspective. 

Whereas other teachers might get uptight about certain things, they say 

‘don’t worry, it will work out’ – they don’t dismiss it.” 
(11-16 comprehensive school) 

“I’m quite cynical about it: it’s just a stopgap. There’s a very simplistic 

assumption that if you’ve been a successful industrialist you’re going to 

be a successful teacher and you are not. Very often an effective manager 

in industry has all the wrong sort of assumptions about what teaching will 

be like and they’re very often set in their ways. In addition, their personal 

qualities have developed in such a way that is not conducive to 

compassionate work with young children. So they need not just be trained 

in classroom techniques, they’ve often got to be people who can adjust 

their personalities. But I like to recruit people who have had some 

experience outside teaching.” 
(11-18 comprehensive school) 

Taster Courses 

“I think it would be fine if someone was in doubt and certainly it would 

be welcomed because you’re not committed at all. You can try and judge 

a person, you might even pick up a few local staff in that way!” 
(11-17 secondary modern school) 
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“It might work. I feel that many of the recent initiatives have been 

modelled on elements of the German system, but they have not fitted them 

properly into our system at all. I was very impressed with teacher training 

in Germany, and I think that’s one of the areas at which they definitely 

need to look.” 
(sixth form college) 

“Anything which gives an opportunity to distinguish between myth and 

reality – but I do question the extent to which the tasting is ‘real’ – 

concluding from very limited experience. We encourage our sixth formers 

who express an interest in teaching to go to several institutions and look 

at it over a number of months.” 
(11-18 comprehensive school) 

INSET Provision 

9.7 Both headteachers and local authorities alike were keenly supportive, but some 

foresaw problems: 

“I think as an authority they are quite good at INSET. It is important that 

we retrain. It’s not just Marks and Spencer’s sales people who retrain 

every Monday morning; I do applaud the notion of Baker days, where we 

can get together as a family of schools.” 
(11-16 comprehensive school) 

“I think that is necessary in all aspects, all areas of school and certainly 

the independent sector is not very good in its in-service training. I took 

over as deputy head two years ago from being head of department and 

nobody decided it would be worth your while to go off and do an in-service. 

In America it would have been regarded as par that you would have gone 

off on a year’s course and got yourself ready for the job. It’s this British 

way of muddling through as it were.” 
(11-18 independent school) 

“That’s double-edged, once they return teachers have to pick up the 

backlog of work which is quite strenuous so they may be apprehensive 

about leaving the classroom.” 
(11-18 comprehensive school) 

“Wel1, it almost goes without saying that it could. Maths is one of the 

national priorities. We have had and will continue to have, possibly in 

different forms, schemes where our teachers are seconded, do have 

substantive INSET for retraining and we have had a reasonable input of 

people per year. But to be honest, although you can use the maxim, ‘Every 

little helps’, the various facets an LEA can provide, they’re all so tiny that 

even cumulatively they won’t overcome the problem that’s likely to 

develop.” 
(LEA adviser) 
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Links with Industry 

9.8 Some were very much in favour of more and stronger links with industry, but overall 

the reaction was mixed: 

“Absolutely essential. I think that even here, despite all the efforts over the 

1ast seven or eight years – some people in industry’s perceptions of what’s 

going on in schools is just ludicrous, and equally – I think it’s fair to say 

that schools don’t appreciate the imperatives and pressures of industry. 

We worked very hard on that.” 
(sixth form college) 

“Helpful in their own right, not sure how much they contribute to this 

particular issue. I don’t subscribe to the general view that contact means 

understanding or developing an appetite – often puts them off. To see them 

as recruitment devices might actually prejudice the success of the 

venture.” 
(11-18 comprehensive school) 

New Approaches to Teaching 

9.9 We also asked about the likely impact of new ways of teaching, such as open and 

distance learning, on the need for teachers.  But we drew little response because very 

few of those completing the questionnaires had had direct experience of them. 

Conclusion 

9.10 On the whole, headteachers and local authorities have given a very cautious welcome 

to the government initiatives. But they are quick to point out the deficiencies and the 

temporary nature of the solutions offered. The words of a headteacher in a 13-18 

comprehensive school give an appropriate concluding comment: 

“I think they may provide short-term spurts, but I don’t think they’re really 

what the problem is about. I think it is much more to do with the perception 

of education generally and the worthwhileness of education as a career.” 
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X. CONCLUSIONS AND RECOMMENDATIONS 

10.1 The task which confronted us at the beginning of this report was to enquire into how 

far the Government’s optimism that it was getting to grips with the worrying shortage 

of mathematics and physics teachers is justified. The evidence we have presented, 

from further analysis of published statistics and a survey in schools and local 

authorities, suggests that the problem is far from being brought under control. 

Statistical Base 

10.2 It proved surprisingly difficult to get accurate statistics on the recruitment and 

retention of teachers. At first, we were inclined to think that this was because they 

were being treated as private by the DES and LEAs, but we were very interested to 

read that the body appointed by the Secretary of State, under the chairmanship of 

Lord Chilver, to consider teachers’ pay encountered the same difficulty. 

10.3 In the 1988 Report of the Interim Advisory Committee on School Teachers’ Pay and 

Conditions, it is stated in para. 6.7.1 “there is no current assessment of the number of 

teachers required, whether in particular sectors, areas or specialism or overall.” And 

further, “no-one can put an accurate figure on the number of teachers in England and 

wales, broken down by salary and scale/incentive allowances, who were actually in 

service in 1988 or even 1987; the latest figures themselves only just emerging, date 

back to March, 1986.” It also found, “there are no targets for initial teacher training 

intakes for I990 or beyond.” And regarding the availability of teachers, “none of the 

parties involved has a clear idea of the scale of the supply problem, or whether it is 

getting significantly worse.” 

10.4 In its report on Physics in Higher Education, the Institute of Physics (1988) attempts 

to assess the national need for graduates in physics and finds it difficult because of 

the employability of graduate physicists in a wide variety of professional occupations. 

The one area where they feel it is possible to make accurate estimates is school 

teaching. Unfortunately, for reasons which are unclear to us, this does not seem to 

have as yet been done. This leads to our first recommendation: 

That the Government and Local Authorities should establish as a matter 

of urgency a comprehensive, up-to-date, accurate data base of the 

demand for, and supply of, teachers. 

10.5 Such a data base should resolve fairly speedily why there is, for example, the major 

discrepancy between DES and Central Register and Clearing House figures for entry 

to concurrent courses which we reported in Chapter III, but were unable to explain, 

although we speculate that it may be due to the difficulty of separating the different 

age ranges for which students are trained. 

Targets, Demand and Supply 

10.6 The DES was unable to indicate to us, except in the most general terms, how its target 

figures for teacher training are arrived at. But, in Chapter II, starting from certain 

assumptions, as the Institute of Physics has done, it is possible to calculate the 

requirement for specialist teachers of mathematics and physics in the classroom. We 

have modified the Institute’s assumptions for physics principally by differentiating 
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between maintained schools, independent schools and tertiary colleges, and by 

allowing for the one-third of teacher-trained graduates in the subject who do not enter 

teaching. 

10.7 With these changes, simple calculations suggest that the shortfall of 2,283 physics 

teachers in maintained schools in England in 1984 eases to 1,434 in 1990, due to 

falling pupil numbers, but thereafter the gap between demand and supply widens 

progressively to 2,306 in 1995. An optimistic projection (which also allows for all 

pupils to be studying some science to age 16 by 1989), based on the wastage rate 

reducing to 5per cent and PGCE output increasing by 30per cent, narrows the gap to 

l,607 in 1995, but a pessimistic projection, based on a wastage rate of 11per cent and 

PGCE output reverting to pre-boost levels, suggests progressive deterioration with 

less than half the teachers needed being available. A similar exercise for mathematics 

gives an equally bleak picture. 

10.8 We are aware of imperfections in the model. It does not, for example, include the 

demand from tertiary colleges or independent schools (although, in Chapter II, we 

have made some separate estimates), or secondary schooling in wales. But it does 

point the way. we recommend: 

That a differentiated statistical model be devised to enable the best 

possible estimates to be made of demand and supply. 

That the Government should review the system it has for setting training 

targets. 

Wastage 

10.9 The general direction of the supply curves in our projections is sharply downwards 

since wastage from the profession is high and initial teacher training does not 

compensate for the loss. with wastage rates of nearly ten per cent this is equivalent to 

the stock of teachers turning over once every ten years or so. 

10.10 But the DES’ definition of wastage is broad, including movements between different 

sectors of education as well as those leaving for other employment, or retirement, or 

personal reasons, including maternity. We therefore recommend: 

That a more precise definition of wastage be arrived at to distinguish 

between: (a) loss to the educational system; (b) temporary loss to the 

system; and (c) transfers within the educational system. 

10.11 In our sample schools, as we describe in Chapter V1, 41.9per cent of resignees from 

mathematics posts and 65.4per cent of resignees from physics posts moved within 

education. This compares reasonably well with the LACSAB (1987) report where the 

proportion was about half in each case. Our figures for employment outside education 

were 20.9per cent and 15.4per cent respectively, slightly above LACSAB’s 13per 

cent for both (physics included in sciences) in 1985-86. 

10.12 Nevertheless, the loss is considerable, and it applies to teachers generally, not just the 

mathematics and physics teachers that we have been considering. Finch (1986) and 



64 

Smithers and Hill (1987) have both recently showed that salary and conditions are 

high on the list of detractions from teaching. we therefore recommend: 

That the Government ensures that remuneration and conditions of 

service are such as to reduce the number of staff who after expensive 

training and gaining valuable experience are quitting the profession. 

10.13 High wastage rates also mean that a massive number of teacher-trained graduates are 

not teaching. The figure must be far in excess of those actually in the classroom. We 

therefore recommend: 

That ways be found of attracting back into teaching qualified teachers 

who have left for other employment or elsewhere. 

Teacher Training 

10.14 In considering training for the profession, it is necessary to distinguish between: 

applications; entries to courses; successful completions; and entries to teaching. Our 

analyses, in Chapter III, show that, consistently over the last five years, one in four 

of the trained graduates in mathematics and one in three of the trained graduates in 

physics did not make themselves available for teaching. We therefore recommend: 

That further research is required to establish the reasons for the 

apparent reluctance of mathematics and physics graduates to become 

teachers, even when they have trained to become teachers. 

That the Government should consider how best its financial incentives 

could be deployed to benefit those actually entering the classroom rather 

than those taking PGCE courses, perhaps by transferring part of the 

money currently available for the bursary scheme to bonuses for 

graduate entrants completing a number of years, say five, in the 

profession. 

10.15 The numbers actually going into mathematics and physics teaching in 1987 were 

more than 50 per cent below declared targets, and even this represents some 

improvement on 1986. In Chapter IV we show that less than a third of those entering 

postgraduate teacher training courses in mathematics and physics appear to be the 

most recent graduates in those subjects, with the other recruits appearing mainly to 

be graduates of other disciplines (perhaps drawn in by the bursary scheme) and 

mature entrants aged 26 and over. We therefore recommend: 

That further study be undertaken to establish the composition of the 

entry to teacher training courses in terms of sex, age, subject of degree, 

class of degree and other characteristics. 

Flows into Mathematics and Physics 

10.16 Our study of the O-level entries of young people reveals that about two in five of the 

age cohort took O-level mathematics and one in five O-level physics, but these 

proportions were savagely reduced, as indeed they were in other subjects, by the pass 

rates in O-level and A-level examinations. Only one in five of the O-level entrants in 

mathematics and physics emerges with an A-level pass two years later. The relatively 
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small ‘pools’ at the time of entry to higher education may, therefore, have less to do 

with the willingness of pupils to study the subjects than the difficulty of the 

examinations. We therefore recommend: 

That consideration be given to the subject contents of mathematics and 

physics with a view, in each case, to establishing agreed common cores. 

10.17 Girls were only a third as likely to take O-level physics as boys, so many are writing 

themselves off from the subject at an early age. Neither do as many boys continue 

with the subject as perhaps they should. We believe that ‘science for all’ to age 16, as 

envisaged by the DES (1985a) is correct, and, in Chapter II, we show that this would 

only increase the demand for physics teachers by some 6 per cent (the supply of which 

could easily be achieved by cutting down on wastage). In order to create conditions 

in which the population can become scientifically literate it may be that there is a 

need to go further and we recommend: 

That the Government should consider establishing a broad A-level 

Diploma based on the expectation that all students at this level will 

continue with some mathematics and/or science after the age of sixteen. 

International Comparisons 

10.18 The comparisons we were able to make between different countries suggests that 

England and wales are not alone in suffering shortages of mathematics and physics 

teachers, but neither is it a universal problem. On the basis of correspondence with 

government or state departments and teacher associations in a range of countries we 

suggest that at least five factors need to be taken into account: (i) the proportion of 

young women who study these subjects to age 18, since they go into teaching 

preferentially; (ii) the extent to which industrialisation and commercial activities 

create alternative demand; (iii) relative salaries available to teachers; (iv) the social 

standing of teachers; and (v) the relative size of the age cohorts between 11 and 18 

and 21 and above. We feel, however, that our enquiries and those of the Royal Society 

and Institute of Mathematics (RSIMA, 1988) only skim the surface; we therefore 

recommend: 

That detailed international comparisons be undertaken so that the 

situation in this country can be more fully understood. 

10.19 Chapter IV shows that female graduates of mathematics and physics are more likely 

to become teachers than are the male graduates. In our international comparisons of 

Chapter V we found that those countries not apparently suffering a shortage tended 

to have a broad curriculum to 18 so that a high proportion of students regardless of 

sex continued to study mathematics and physics. We recommend: 

That consideration should be given to ways of increasing take-up by girls 

of post-GCSE mathematics, and physics, given the interest among 

female graduates of these subjects in becoming teachers. 

Vacancies and Falling Rolls 

10.20 The actual number of vacancies is low, as might be expected from the imperative to 

have someone, anyone, to take the classes, but, as we saw in Chapter VI, there are 
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fewer applicants for mathematics and physics posts than for other subjects. In Chapter 

VIII we consider what is happening at the level of local authorities. A paradox 

emerges. Although many appear to be experiencing severe shortages of mathematics 

and physics teachers a number of these same authorities are declaring no vacancies. 

The need to shed posts overall is leading them to provide teaching as best they can by 

redeployment, voluntary or compulsory, within a ‘ring fence’ thrown around their 

authority. This may mean that some of the newly-trained teachers will find difficulty 

in obtaining employment at the same time as an ever-increasing proportion of young 

people are being taught by people who are not properly qualified. Our difficulty in 

obtaining statistical information from local authorities suggests that they may not be 

fully aware of the consequences of their policies. This reinforces the importance of 

our first recommendation that the local authorities, as well as the Government, should 

establish better statistical bases and management information systems. We further 

recommend: 

That local authorities should give attention to the consequences of their 

policies in the light of falling rolls for the quality of mathematics and 

physics teaching. 

Suppressed and Hidden Shortages 

10.21 Suppressed shortages, changing the curriculum to cope with the availability of 

teachers, were admitted by 19.2 per cent of the schools in our sample for mathematics 

and 15.4 per cent for physics. But the difficulty of matching supply to demand mainly 

emerged in the qualifications of the teachers employed. Only 45.6 per cent of those 

in mathematics and 38.8 per cent of those in physics were well qualified in their 

subjects, and 7.2 per cent and 7.8 per cent respectively had no qualifications at all. 

However, even this is better than the 18 per cent and 13 per cent recorded for the 

‘hidden shortage’ in the DES’s (1986) Action on Teacher Supply. 

10.22 There were considerable differences between types of school with 58.1 per cent of 

those teaching mathematics and 56.5 per cent of those teaching physics in 

independent schools being PGCE-trained graduates in the subjects compared to only 

37.1 per cent and 28.6 per cent in maintained schools with sixth forms. Maintained 

schools 11-16 fared even worse with only 12.9 per cent of those teaching mathematics 

and none teaching physics being PGCE-trained graduates in those subjects. Our 

findings strongly support the view that there are hidden and suppressed shortages and 

we recommend: 

That as part of its policy for teacher supply the Government should aim 

to reduce hidden and suppressed shortages to a minimum over a 

specified period of time. 

A View on the Government’s Initiatives 

10.23 The bursary scheme and other measures do appear to have boosted applications; but 

the effects may be short-lived. As we show in Chapter III and discuss in Chapter IX, 

applications this year are down 15 per cent in mathematics and 16.5 per cent in 

physics compared to the same time last year, so some of the pessimism behind the 

projections of Chapter II may have been justified. Since there is such a high dropout 

rate between taking a PGCE course in mathematics or physics and entering teaching 
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we feel, as we propose in our recommendations, that the Government should consider 

transferring the money from the current bursary scheme to those who enter and stay 

in the profession. 

A Final Word 

10.24 Our role has been that of researchers attempting to describe a situation as accurately 

as we have been able. Where recommendations seem to emerge directly from what 

we have reported we put them forward. But the wider policy implications are for the 

Government and those who would seek to influence it. We hope that this report 

provides a useful sketch map of a territory where much remains to be charted. 
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APPENDIX 

A.1 Fieldwork was conducted between January and March 1988. The aim was to provide 

a snapshot of the situation as experienced in local authorities and schools. The 

coverage is limited to a representative sample of six LEAs and within each of them a 

random selection of five state schools and one independent school. 

Local Authorities 

A.2 The LEAs were selected on the basis of four criteria –location, population, economy 

and political make-up. Of the six, one was a London borough, three were Non-

Metropolitan Counties (one each in the North, South and Midlands) and two were 

Metropolitan Districts (one on either side of the country). In each authority, 

interviews were conducted with the staffing or recruitment officer or the advisers 

responsible for mathematics and physics. We here give extracts of their descriptions 

of their authorities. 

A. London Borough 

“It’s a very mixed area, a high ethnic minority. Geographically we are 

London, easy for travelling in and out of. I would say that a lot of the 

policies here are very much determined by politics. We’ve got a Labour 

council at the moment. There’s a lot going on at the moment. We’re cutting 

secondary staff by l3O next September, so we’re working that out. We’ll 

be offering two rounds of premature retirement, voluntary redeployment, 

then compulsory redeployment. As an authority we don’t have a policy of 

compulsory redundancy at the moment. A lot of the secondary schools are 

overstaffed because of falling rolls.” 

B. Non-Metropolitan County in North 

“It’s a very dispersed area, we are one of the largest LEAs in geographical 

terms, but the main characteristic is of a very large territory with 

comparatively few schools; there’s currently 42 secondary schools. The 

distance between the extreme schools is 90 miles. So we have got the 

problems of maintaining a service over a very large territory. I suppose 

being a rural authority affects recruitment. We think it has a positive effect 

on recruitment even though it is somewhat remote.” 

C. Non-Metropolitan County in South 

“I suppose the greatest characteristic is its diversity. For administrative 

purposes we’re broken down into areas, each of which is as big as many 

LEAs in their own right. Within those you can break it down into three or 

four different sorts. The northern areas have quite a lot of multi-cultural 

and mirror quite well the outer London suburbs. You then have 

particularly rural areas of the county which might mirror Norfolk and 

places of that sort. Then you have a third element which is both ‘normal’ 

and ‘normal/affluent’, I’m thinking in the latter characteristics of 

particular parts of the west of the county where there’s also a particularly 

high independent school factor which to different extents is true 
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throughout the authority and is something which sometimes skews our 

situation.” 

D. Metropolitan District in East 

“It covers the industrial areas in the east of the region, and then there’s 

the valleys in the lower Pennines. So we’re concerned with both rural and 

urban areas. In a lot of respects, it’s a relatively poor area with fairly high 

unemployment. It has quite large ethnic minority groups, if that’s not a 

contradiction. And there’s also an Afro-Caribbean community and we 

stretch into middle-class areas as well.” 

E. Non-Metropolitan County in Midlands 

“It’s large geographically from the amalgamation of two separate county 

authorities and the City Council. Apart from the rural/urban 

characteristics of the county, there is, of course, a wide Asian minority, 

particularly in the city, a pluralistic society in some parts. The authority 

is divided into three regions which is like the slices of a pie, the regions 

emanate from the centre of the city right out to the boundaries and roughly 

equal numbers of establishments within those three areas, even though 

geographically one area is much larger than another. Within the 

department, each area is served by a team of officers, ranging from 

professional assistants to assistant directors of education. Each team has 

six members, and each team is responsible for every type of school from 

special to primary to upper, whatever, within the area. That in a nutshell 

is the new structure which will come into being in August.” 

F. Metropolitan District in West 

“We are very much a mix, we’ve got the middle-class areas, the former 

county areas - very much the commuter belt into the city then the older 

county boroughs.” 

Schools 

A.3 In each local authority, five maintained schools were selected randomly from the 

listing by type provided in the Education Authorities Directory and Annual 1987. In 

one LEA the schools were listed by administrative sub-divisions, and this was also 

taken into account in the sampling procedure. In each of the six geographical areas 

an independent school was also approached. Only one of the 36 schools declined to 

help with the research - on the grounds that, as the new Head explained, the school 

had no problem in finding suitably qualified staff and would be able to offer little 

advice. A replacement school was selected and agreed to take part. 

A.4 The composition of the sample of maintained schools is shown in Table A.1, and it 

can be seen that it corresponds quite well with the national situation. Only two of our 

local authorities still have grammar and secondary modern schools and one of each 

has emerged in the sample approximating to their national prominence, but we did 

not encounter a technical school. Sixth form colleges were perhaps slightly over-

represented in our sample, but otherwise the proportion of comprehensive schools, 
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and among them the different types, is what might be expected from the national 

scene. 

TABLE A.1: Composition of Sample of Maintained Schools 

School Type 
Sample All Maintained Schools 

N % N % 

Comprehensive 28 93.3 3,249 86.7 

of which up to 16 7 23.3 1,199 32.0 

up to 18 18 60.0 1,944 51.9 

VI FC 3 10.0 106 2.8 

Modern 1 3.3 281 7.5 

Grammar 1 3.3 171 4.6 

Technical and Other - - 44 1.2 

Total 30 100.0 3,745 100.0 

1. Statistics of Education, Schools, 1985. DES 

A.5 By taking an independent school for comparison in each of our areas we set the 

proportion at 16.7 per cent which we have been unable to compare with a national 

statistic. Even the Independent Schools Information Service does not seem to hold 

the total number of independent schools in the secondary-age range. Altogether, the 

Statistics of Education, Schools, 1986, London: DES, show 2,272 independent 

schools but this is across all ages excluding nursery. 

A.6 In our study a wide range of schools has been considered from under 400 pupils to 

over 1,600, from a social priority area to leafy suburbs and rural market towns, from 

old-fashioned foundations to new schools on greenfield sites. Each is worth 

describing in its own right, but we here restrict ourselves to seven, including at least 

one in each authority, and the whole range of school types. 

Maintained Comprehensive Mixed 11-18, 390 on Roll, Authority A 

“Very large ten years ago, something like 1,500, split-site, then in common 

with other London schools the roll has progressively dropped. Our 

previous head was well known but when he went five years ago it changed. 

There have been lots and lots of dramatic alterations, in curriculum, in 

teaching practices. Basically we are being maintained as a comprehensive 

school at the moment whereas like the other schools at that time, they were 

organised as an amalgamation of secondary modern and grammar school. 

Some schools in London did not think about what a comprehensive school 

might be; some of them made that adjustment much earlier than five years 

ago. The old system was gradually taken apart until now we have a 

common curriculum for all, a multi-option system, for 400 students. The 

authority has been doing reorganisation plans for the last ten years, which 

in one way or another have been scrapped. They’ve just got one on the 

table now ... It’s difficult to say to what degree we will be affected; it could 

be we will be 11 to l6, or that we will be amalgamated with another school 

or schools.” 
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Maintained Comprehensive Mixed 11-18, 1,660 on Roll, Authority B 

It goes back about a thousand years, from the original foundation of the 

Cathedral. That then was developed a hundred years ago to a boys’ 

grammar school on this site and then further down the road just before the 

war they built two, really secondary technical is what they became, two 

single-sex schools. They were then amalgamated into one school in the 

early 1960s. In 1968 the city went comprehensive so they merged the 

school down the road with the boys’ grammar school to form a 

comprehensive. I think it’s fair to say that because of the reputation of the 

old boys’ grammar school, and the technical schools had a good 

reputation, we had a fairly privileged position within the region. Many of 

the parents like their children to come to the school they went to because 

they had happy memories of it and it had a good reputation. So we’re 

pretty favourably placed – that’s one reason we have such a large sixth 

form.” 

Maintained Secondary Modern, Mixed 11-17, 620 on Roll, Authority C 

“We were opened in 1973. It was a Labour government at the time which 

was pressuring LEAs to introduce comprehensive education. In the 

foreseeable future we will continue as a secondary modern. Whether it 

changes in size is open to question because this particular area is in the 

biggest muddle I’ve ever known and always has been. They’ve had five 

abortive attempts to sort out their secondary education policy and each 

one has failed because they make some suggestion which is almost a 

decision and then you get a number of parents that, for various reasons 

object, and so they climb down. Our problem here is that we’re a four form 

entry. We have been 620 children for a large number of years and every 

year we’re oversubscribed by at least 100 per cent - which causes a 

problem that the authority will not face. 

“The most recent suggestion was that the boys’ grammar school next door, 

which is an o1d traditional technical school actually, but is down to 2/2½ 

form entry so the suggestion was because this school needs to expand we 

should take over that building. They should move along to a purpose-bui1t 

six form entry mixed grammar school with the local girls’ grammar 

school, then everyone would be happy except, of course, the staff which 

have been there in that situation for many years and x number of ex-pupils 

you know ‘we want to hang on to tradition’. They balloted the parents of 

the present pupils, they ignored the parents of those who’d be coming 

through when the school was built and there were angry scenes outside 

the Council chamber and so on, so the authority just backed down. 

“This school now is in a position of bursting at the seams with regards to 

accommodation and no-one will address themselves to sorting it out. It’s 

a political thing, it’s also financial of course, because this school was 

planned for the early 1970s, well, the curriculum has changed so much 

and there is so much more room required, all they are going to close down 

are secondary modern, which are very good schools but terrible buildings. 

“All they are concerned with is where are we going to put the children 
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from that school, they’re not concerned with the fact that we’re short of 

accommodation. All the pressure is now, well can you take another four 

form entry and then we might give you a mobile. Which is totally 

inadequate because the education of every child would be diluted in terms 

of specialist accommodation which is already absolutely full throughout 

the whole week. 

“So it’s an unhappy situation inasmuch as we have a tremendous demand 

from parents, we have an excellent record and no-one will do anything 

about it because by and large we’re an embarrassment, what the 

administrators want is a school which is popular but never more popular 

than the number it can hold. If every school is like that ... no problem with 

administration but as it is they’ve spent days and days and days over 

listening to appeals, every one of which must be turned down. Last year, 

it went on from May to September, some children were even kept at home, 

because the parents said, ‘well, we’re not going to send them to that 

school’, for whatever reason, I think most of the reasons are irrational 

anyway. All of that time is spent because they will not make a decision and 

stick to it, because they can’t stand the pressure of parents.” 

Maintained Grammar, Mixed ll-l8, 570 on Roll, Authority D 

“Traditional grammar school built just before the turn of the century. 

Three-form entry, mixed; sometimes it’s been four when it has been 

expedient for the LA to send us four, but it’s stabilised at three in the last 

few years and mixed. And now, because every other school in the authority 

has been reorganised it’s the only selective school: still selective and the 

only one in a wide area that’s LA controlled. Until recently, the area where 

the pupils come from was severely restricted to a defined catchment area. 

But now, with falling rolls, there are some 20 or more places, unfilled from 

the catchment area and those places have been offered to people from just 

outside the catchment area. Prior to reorganising the areas roundabout, 

there was choice if you were selected to go to a selective school. There 

was a choice of schools but it was when everything else was reorganised 

they had to impose a strict catchment area.” 

Maintained Sixth Form College, Mixed 16-18, 450 on Roll, Authority E 

“It’s a sixth form college that opened in 1972 on the site of a short-lived 

girls’ grammar school. It was in 1972 a Group 9 sixth form college; it’s 

now Group 11, its average roll is about 450 – very much open access. But 

we do well at the top end – this year we’ve got five students with 

conditional offers to Cambridge; we’d normally have three or four 

Oxbridge per year. We do a very wide range of courses because FE is not 

very accessible, e.g. we’re one of a few places running a business and 

finance course, a whole range of pre-vocational courses aimed at business 

education and so on. We’re particularly strong in maths and science, we 

get very high A-level pass rates and very high in the A-C grades. One of 

our particular things is that we do manage to attract girls into maths and 

science. Quite often we’ll have more girls than lads doing physical 

sciences and maths.” 
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Maintained Comprehensive, Mixed 11-16, 842 on Roll, Authority F 

“It’s a mixed secondary modern school in background; it’s now the only 

social priority school in the area. It had a 25-year reputation for being a 

very tough, difficult hard school. When I arrived five years ago, it had a 

very brittle disciplinary structure and there had been no curriculum 

innovation in the school since it was founded. It was to all intents and 

purposes a secondary modern school. My predecessor had done 

something to sort the discipline problem out, but it was still very brittle 

and tough. Since I arrived the school has developed. I’ve appointed a new 

deputy, three deputies, but I brought in another deputy from another 

school. So it’s had two new people at senior management level. From then 

on in, my background and his background is mainly work in innovatory 

schools, so it went from being a school very little heard of to, I think, a 

school with a high profile in the authority, where, for example, TVEI was 

brought in overnight. We use accreditation, we’ve got the usual profiling. 

“We have dramatically changed the school. When I arrived there were no 

computers in the school, not a one. We now have well over 50 computers 

in the school, word processors, plotters, a very sophisticated amount of 

machinery, control technology, CDT. In all the developing areas in 

contemporary curriculum we have moved. We have still a long way to go. 

“We’re now in the next round of the TVEI extension so we have more 

plans. I would say, in terms of the curriculum the nature of the school has 

revolutionised, we now train other teachers who come to this school, see 

what we’re doing in business studies, control technology and some of the 

other fields we’re developing. 

“So we’ve changed the image of the school, not totally, it’s still an SPA 

school. From the point of the view of atmosphere and discipline I don’t 

think it fills the picture of what it used to be. In terms of being an SPA 

school I would say the only truth of the statement is probably we do have 

children who come from socially deprived backgrounds and we have a 

very high proportion of them. In terms of their attitude – that’s changed. 

Their ability is still nonetheless still very low. If you were to do an analysis 

of their ability it would skew towards the 90s or 80s, although we do have 

children with IQs of 130 and 120, they are few and far between. The 

national average ought to be around 100, our average is probably 94, 95.” 

Independent Boys 11-18, 880 on Roll, located in Authority E 

“Coming up to 500 years old. It was independent, then went direct grant, 

then in 1976 became independent again. It’s a school of around 860 boys, 

about 10 per cent of them boarders. Three-quarters of that number are 

recruited at 11 by exam and a third of the number recruited at 11 come 

from our own prep. school up the road. The other two-thirds are recruited 

from the local region. 

“The majority, about 100, will stay on till sixth form. Academically about 

90 per cent is what we expect in everything we do. So 90 per cent of all 

our O-levels will be passes, or we’ll hold an enquiry, 90 per cent of A-
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levels, 90 per cent of all our leavers will go on to do degree courses, and 

probably about 20 of those will go to Oxford or Cambridge. 

“So we’re in rather a lucky position. I came from London where there are 

a lot of independent schools competing with each other, but here I don’t 

have a lot of competition at all. I’ve a lot of boys wanting to come, and I 

just choose them academically, so no-one can come to this school just 

because they’re wealthy. I have even turned down a twin this January. 

When I did the exam, one twin came 34th and the other l57th, so I phoned 

the parents to ask if both boys should be turned down, or turn one down 

and accept the other. They said to be honest with them, so one is coming 

and one is not. So pupils are accepted purely on an academic basis; stops 

accusation of favouritism.” 

Contact with LEAs and Schools 

A.7 Permission to approach individual schools was first obtained from the Chief 

Education Officer in each authority (other than for the independent schools). In each 

case this was readily granted, although in one authority the representatives of the 

teacher unions were consulted first. The headteachers in the maintained schools were 

then contacted by letter explaining the nature of the research, and similarly 

headteachers in the six independent schools in the sample. 

A.8 Arrangements were made with the participating schools that the enquiry could be 

conducted in two stages. An interview with the headteacher or a deputy was to be 

supplemented by a detailed questionnaire filled in by the school. The interview was 

semi-structured and wide-ranging. The head was asked about the history of the 

school, how it fitted into the local authority organisation, for their comments on the 

recruitment of maths and physics teachers, on the quality and qualifications of staff 

required and comparisons with other subject areas and on the difficulties of retaining 

staff and on the availability and quality of supply staff. Views on the causes of the 

shortages problem and reaction to the recent government initiatives were also sought. 

A.9 During the interview some guidance on completing the questionnaire was offered. 

The first section required some basic information on school characteristics, number 

on roll, staffing, timetable cycles. Sections two and three dealt with specific items 

relating to current staff teaching physics and maths. This included information on the 

allocation of teaching periods, and whether modifications had been necessary because 

of staffing problems. Biographical information on staff involved with teaching these 

subjects - including qualifications, periods and level taught and performance were 

asked for. The fourth section requested information on wastage - including number 

and destination of resignees, reasons for resignation. The final section was on 

ancillary and support staff. 

A.10 Each interview was taped and lasted anything from one to two hours. Without 

exception, despite their heavy workload, headteachers were very willing to make time 

to talk to us and to give their views. The questionnaire since it asked questions about 

each mathematics and physics teacher proved rather lengthy and only 30 out of 36 

schools had replied by the time the analysis was undertaken. 
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A.11 In addition to the schools each local authority kindly agreed to provide information. 

On the advice of the Chief Education Officers, this was obtained from the staffing or 

recruitment officer or the advisers responsible for these subject areas. As with 

headteachers, the information was gathered in two stages – by interview and 

questionnaire. 

A.12 The interview focussed on a number of issues: the organisation of secondary 

education in the authority; the impact of falling rolls and how the PTR was 

determined; the recruitment of staff – and any special measures to attract teachers of 

shortage subjects; the authority’s policy on supply teaching and provisions for 

INSET; comments on the problem of recruitment at the national level and on the 

various incentives to combat it were also discussed. 

A.13 Officers were also asked to provide some statistical information on teachers in post, 

resignations and vacancies in maths and physics on a separate questionnaire. We 

received, however, only one partly completed questionnaire from the six authorities, 

so we suspect that the detailed information requested was not readily available. 

  



 

 



  


