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Executive Summary i

Executive Summary

This summary sets out in brief the findings of a study examining deployment in
mathematics and science departments in one in four maintained secondary schoolsin
England. The research was conducted by the National Foundation for Educational
Research (NFER) on the behalf of the Department for Education and Skills (DfES)
during the academic year 2004-2005. The evidence was collected via:

e apostal questionnaire to departmental heads and teachers of mathematics and
science

e apostal and telephone survey of support staff who assisted in these departments
and

e case-study visitsto 12 departments, deemed by their local authority to exemplify
good deployment practices in mathematics and science.

Deployment in mathematics

1  Who is teaching mathematics

Analysis was undertaken that considered all teachers who taught mathematics, both
those based in the department and those who were principally teachers of other
subjects. According to departmental heads' responses, more than three-quarters were
mathematics specialists (i.e. had a degree in maths or a degree incorporating some
maths or had studied maths as part of initial teacher training — I TT). The remaining 24
per cent were either non-specialists or were predominately teachers of other subjects.

An examination of the qualifications of the 3,220-strong teacher sample revealed that
the proportion of non-specialists teaching mathematics was not distributed evenly
across schools. Schools with lower than average GCSE results had higher proportions
of the least qualified teachers (i.e. those without a post-A-level qualification in
mathematics). This was also the case in schools with higher than average numbers of
pupils eligible for free school meals (FSM) and those with higher numbers of pupils
with special educational needs (SEN).

2 The staffing of maths lessons

Analysis was undertaken to ascertain how deployment varies by year group / course
and ability grouping. Regarding the deployment of teachers by year group, the key
difference was apparent at AS/A2-level where a much greater amount of the time was
taught by teachers with a degree in maths than was the case in key stages 3 and 4.

In terms of the teachers without a post-A-level qualification in mathematics, they
taught the subject across key stage 3 and key stage 4. On the basis of this teacher
sample, they delivered upwards of 10 per cent of the mathematics time from Year 7 to
Year 11.
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Teachers' qualifications in mathematics emerged as a key determinant of the ability
groups they taught. Teachers with no post-16 qualifications in mathematics tended to
be deployed to teach low ability groups throughout key stages 3 and 4. In contrast,
teachers with a degree in mathematics were most likely to be allocated to teach high
ability groups. Thiswas the case throughout key stages 3 and 4, though was especially
soinYear 9 and at GCSE.

Almost one-third of mathematics departmental heads responded that their department
had experienced ‘agreat deal’ of difficulty with regards to shortages of maths-
specialist teaching staff and almost three-fifths had experienced shortages ‘ quite alot’
or ‘agreat deal’.

3  The contribution of support staff to mathematics

departments
Analysis highlighted the value of those support staff (e.g. teaching assistants,
administrative assistants) who were based solely in the department. This occurred in
only aminority of mathematics departments (30 per cent). However, where this was
the case, both mathematics teachers and departmental heads were significantly more
satisfied with the amount and quality of in-class and administrative support they
received.

There was al so an association between satisfaction and the presence of maths-
dedicated support staff who were regarded as specialists in the subject itself, either
through background or training. However, only 10 per cent of departmentsin the
sample registered having such support staff.

Several of the ‘good practice’ mathematics departments visited for the case-study
phase of the research employed support staff who worked exclusively with their
department.

4  The views of support staff working with

mathematics departments
In total, 136 support staff working with mathematics departments were surveyed as
part of the research. Seventy per cent of these respondents had a qualification in
mathematics / numeracy equivalent to GCSE grade C or above. Less than half (43 per
cent) held qualifications of thislevel or above in English. Thus, whilst admittedly a
small sample, three-fifths of these support staff did not possess sufficient
gualifications to be eligible for higher level teaching assistant (HLTA) status.

In addition to the departmental advantages as stated above, there was evidence that
being based in one department was aso of benefit to the support staff themselves. The
maths-dedicated support assistants surveyed were significantly more satisfied overall
than those working across the school and also had access to greater professional
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development opportunities. Further, in terms of the tasks undertaken, maths-dedicated
support staff were significantly more likely to support the learning of groupsin class,
to carry out marking and to perform administrative tasks.

5 Professional satisfaction among mathematics

teachers and departmental heads
Amongst teachers and heads of department, most respondents emerged as either
neutral or broadly satisfied with regard to their satisfaction with working life, though
asignificant minority of about one-fifth of teachers and one-quarter of departmental
heads were dissatisfied. Satisfaction was slightly lower amongst heads of department
than amongst teachers of maths, but despite this departmental heads were significantly
more likely than teachers to believe that they would still be working in teaching in
fiveyears time.

Areas of particular dissatisfaction were related to workload (especially for heads of
department) and pupil behaviour. Further, when multiple regression analysis was
carried out to ascertain what school- department- and individual-level factors were
independent predictors of satisfaction, among the significant predictors for both
teachers and departmental heads were:

. school attainment level (higher attainment was associated with greater
satisfaction)

. timeteaching maths (longer teaching maths was associated with lower
satisfaction)

. shortages of maths-specialist teaching staff (more shortages were
associated with lower satisfaction).

Levels of satisfaction amongst support staff were high. Their greatest areas of
dissatisfaction were with pay, professional development and career progression,
whilst they were content with their working hours and conditions.

Deployment in science

6 Who is teaching science

According to departmental heads' responses, eight per cent of those teaching science
were non-specialists or were principally teachers of other subjects. Thisisamuch
smaller proportion than the corresponding figure for mathematics (24 per cent)
However, there was an imbal ance between the school sciencesin teachers
qualifications. Overall, 44 per cent of science teachers held a specialismin biology in
contrast to one-quarter with a specialism in chemistry and one-fifth with a specialism
in physics. Further, physics specialists, as well as constituting the smallest group of
the three, had also attained lower degree classes on average.
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Teachers with adegree in the school sciences, and in particular, in chemistry or
physics tended to be more strongly represented in schools with an age-range of 11-18
years. For example, one-quarter of 11-16 schools did not have any physics speciaists.
Schools with higher than average GCSE results and lower than average numbers of
pupils eligible for free school meals tended to have a higher proportion of teachers
with a science degree.

7  The staffing of science lessons

Analysis was undertaken to ascertain how deployment of teachers varies by year
group / course and science. The lower numbers of teachers with a degree in physics or
chemistry compared with those holding a biology degree meant that in this sample
they taught smaller proportions of science timein each year of key stage 3 and for
single award, double award, applied science and other key stage 4 science courses.
Thiswould inevitably mean students receiving less exposure to specialists in physics
particularly and also chemistry, which could perhaps affect their perceptions of these
sciences and possibly militate against their selecting these sciences for further study.

In terms of double award science, the biology element was best served regarding the
proportion of teachers who taught this and had specialised in this science. In the
2,756-strong science teacher sample, around two-thirds of those teaching the biology
element of double award science had a biology degree or had qualified to teach this at
ITT. In contrast, of those teaching double award chemistry, two-fifths had studied
chemistry at degree level or by ITT. The figures were lower still for physics. Indeed,
here physics specialists were actually outnumbered by the proportion of staff who
taught double award physics yet held no qualifications at post-16 level or above in the
subject (no A-level in physics or above).

In this sample, the vast mgjority of the teaching time in each of A-level biology,
chemistry and physics — around 90 per cent —was taken by those with a degree in the
particular science or who had specialised in this as part of their ITT. None the less,
this still left around 10 per cent of the time (13 per cent in A-level physics) — not an
insignificant amount — to be taught by those who either held no qualifications at post-
16 level or above in the science or whose highest qualification in the science was
itself A-level.

8 The contribution of support staff in science

departments
All but one of the heads of science surveyed recorded having at least one science
technician working with their department. Heads' of department and teachers
satisfaction ratings for the amount and quality of technical assistance received were
consistently higher than those for in-class and administrative support.



Executive Summary v

Heads of department were asked to report if there were any support staff (other than
technicians) working only within the science department. The majority (80 per cent)
recorded that, save technicians, they did not have any support staff attached solely to
their department. As was the case with mathematics, analysis revealed that where
departments had dedicated support staff, departmental heads were significantly more
satisfied with the amount and quality of in-class support and administrative support
their department received.

9 The views of technicians and support staff

working with science departments
As part of the research, the experiences and perceptions of 187 science technicians
were collected. The views were also sought of 42 other support staff who worked with
the science department (e.g. teaching assistants and departmental assistants).

The majority of science technicians (80 per cent) had a qualification in science
equivalent to GCSE grade C or above. Of the other support staff, the most frequently
held highest qualification in science was O-level grades A-C or passes with just under
one-third of respondents (14) citing this.

On the whole, the majority of technicians (around 70 per cent) rarely or never carried
out learning support tasks in the science department. None the less, where technicians
were keen to take on further roles or duties in the science department, the most
frequent response was for a greater involvement with pupils. Several of the ‘good
practice’ case-study science departments deployed technicians to demonstrate
experiments or work with groups or individualsin class.

One in three technicians had never been included in either the science department or
whole-school development/training sessions. Just over three-quarters of technicians
(77 per cent), however, reported that they had attended professional
development/training sessions specifically for their role or about science in general.

10 Professional satisfaction in science

Around two-fifths of science teachers and heads of department were broadly satisfied
with their professional lives, whilst around one-quarter were dissatisfied. The majority
of both groups were either neutral or somewhat positive about their work. Heads of
science departments were more likely than teachers to believe that they would still be
working in teaching in five years' time, despite reporting similar levels of overall
satisfaction with their professional life.

Aswas the case in mathematics, the amount of work required again appears to be a
considerable source of dissatisfaction for teachers, and particularly for heads of
department. High levels of dissatisfaction with pupil behaviour were also seen
amongst both groups. Further, in multiple regression analyses, which examined a
number of possible predictors of overall satisfaction simultaneously, departmental
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shortage of science-specialist staff emerged as a strong and significant independent
predictor of overall professional dissatisfaction for both teachers and heads of
departments.

11 Economic analysis

An economic analysis of teacher numbers per capita across England and in particular
across Government Office Region and schools with differing levels of pupil FSM
eligibility was undertaken.

This showed that although the numbers of teachers per capitain mathematics and
science subjects across England and the various sub-groups are relatively even,
consideration of the specialisation and nature of those teachers reveals a different
pattern. Specialised staff per capita are relatively and consistently far more scarce in
relatively deprived areas and also in areas in which employees with these
specialisations have a higher expected non-teaching salary. Furthermore, in
geographical areas that have higher non-teaching salaries, the relationship between
deprivation and alower supply of specialist teachers appears most pronounced.
Similarly, the relationship between supply and deprivation is most pronounced in
those disciplines that have the higher external salaries (mathematics, chemistry and
physics).

The economic analysis corroborated findings that many schools are using non-
specialists or teachers of other subjects to make up for the shortfall of scarce
specialists. The relationship is such that those schools with high FSM levelsin areas
which have higher non-teaching salaries are more likely to use higher numbers of
non-specialist teachers and teachers who mainly teach other subjects to teach
mathematics and science.

12 Conclusion

Analysis presented in this report shows the negative impact of shortages of specialist
teaching staff on the job satisfaction of teachers and departmental heads. Thisisin
addition to the inequity between schools in the qualifications of staff teaching
mathematics and science, and on top of the associations between pupil performance
and teachers' qualifications, as referenced in the Smith Inquiry and the Roberts
Report and in research on physicsin schools and colleges (Smithers and Robinson,
2005). Thus, staffing and deployment in these subjects represents an area of
continuing need. There has already been action and support to attempt to ameliorate
the situation (e.g. Golden hellos, diversification of routes into teaching, enhanced
professional development opportunities). None the less, given the evidence from this
study of 25 per cent of maintained secondary schools in England, the key question to
emerge is: what more can be done to increase specialist teaching capacity in
mathematics and science?
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Introduction

This report presents findings from a survey of the deployment patterns of teachers and
support staff in mathematics and science departments in maintained secondary
schoolsin England. The research was conducted by the National Foundation for
Educational Research (NFER) on behalf of the Department for Education and Skills
(DfES).

After the following introduction to the background and rationale for this investigation,
thisintroduction will go on to describe:

. theamsand objectives of the study
« theresearch methodology
« the structure of the report.

Background

The ways in which school |eaders deploy staff to deliver the curriculum in
mathematics and science subjects in secondary schoolsis of interest and concern
given reports of difficultiesin recruiting and retaining specialist mathematics and
science teachersin schools (e.g. GB. Parliament. HoC. Education and Skills
Committee, 2004). In his Inquiry, Professor Smith (DfES, 2004a) highlighted
concerns about the supply of specialist mathematics teachers and about the current
infrastructure to support mathematics teachers. Both these concerns were reported to
contribute to adecline in the take up, and achievement in, post-16 mathematics. In
addition, the Government’s 10-year investment framework for science and innovation
outlines a comprehensive set of measures to enhance the teaching and learning of
science, technology and engineering throughout the education system. Integral to this
isthe supply of appropriately qualified teachers (HM Treasury et al., 2004).

In setting up the Smith Inquiry in July 2002, the Government recognised an urgent
need to improve the mathematical skills of the general population. There were
concerns about:

. therdatively low numbers of school pupils continuing mathematics post-16
through to the age of 19 and beyond

« thedeclining trend in the number of students obtaining degrees in disciplines
with substantial mathematical content; and

« theunder-supply of appropriately qualified teachers of mathematics,
exacerbated by the high demand in other sectors of the economy for the skills
of mathematically qualified graduates (see also the Roberts Review).

The Smith Inquiry identified the shortage of specialist mathematics teachers teaching
mathematics as ‘ the most serious problem we face in ensuring the future supply of
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sufficient young people with appropriate mathematical skills'. The Inquiry estimated
ashortfall of around 3,400 specialist mathematics teachers, noted alack of clarity on
numbers of teachers teaching mathematics who hold no post-A-level qualification in
the subject, and drew attention to the numbers of teachers qualified to teach
mathematics, who do not teach mathematics (25 per cent). These findings prompted,
in particular, the recommendation that the DfES undertake a review of school-level
resource management of qualified mathematics teachersin England.

In response to this recommendation, and as part of the investment framework for
Science and Innovation (HM Treasury, 2004), a core strand being the enhancement of
the teaching and learning of science, technology and engineering, the DfES has
commissioned this research to survey and report on schools' staff deployment
practices when delivering the curriculum in mathematics and science.

Teacher supply, recruitment and retention

There has been increasing concern, both in England (DfES, 1998) and worldwide
(Eurydice, 2002a and b; UNESCO, 2002, 2004%), of shortages in teacher supply, and
of problems recruiting and retaining teachers. Estimates suggest that another 15 — 35
million teachers are needed, on top of the 60 million teachersin the world currently
(UNESCO, 2004%).

In England, there has been a considerable body of research investigating teacher
recruitment and retention. In Initial Teacher Training (ITT) and the early years of
teaching, research has largely investigated why prospective teachers are drawn to the
profession, and issues of retention ininitial teacher education (see e.g. Edmondset al .,
2002; Chambers and Roper, 2002; Smithers and Robinson, 2001; Hutchings et al.,
2000; Whitehead and Postlethwaite, 2000; Whitmuir, 2000; and more generally,
Menter et al., 2002). In terms of recruitment and retention once teachers have joined
the profession, as well aslooking at the extent of the problem, research has
investigated factors contributing to teachers decisionsto leave the profession, such as
workload and pay (e.g. Smithers and Robinson, 2001, 2003) and patterns of turnover
and wastage (e.g. Smithers and Robinson, 2004, 2005).

Over the course of 2003-2004, the House of Commons Education and Skills
Committee undertook an inquiry into teacher retention and recruitment in secondary
education in response to concerns about systemic problems in the teaching workforce
in secondary schools (GB. Parliament. HoC. Education and Skills Committee, 2004).
Rather than finding evidence of endemic problems with retention and recruitment, the
Committee found that there were a number of specific problems that pose ‘very real
difficulties for those schools which are affected’. Such problemsincluded retention
and recruitment in challenging schools; the incapacity of schools facing persistent
labour market difficulties to offer higher levels of pay to attract candidates; shortages

YUNESCO (2004). http://portal .unesco.org/education/en/ev.php-
URL_1D=32260& URL_DO=DO_TOPIC&URL_SECTION=201.html
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of teachersin some subjects and the numbers of teachersin secondary school teaching
outside their subjects and the reasons why they are doing so.

In England, the Government invested in a number of strategies designed to improve
teacher recruitment and retention. The Green Paper, Teachers. Meeting the Challenge
of Change (DfES, 1998), drew out a number of proposals that have since been carried
through, including training bursaries of £6,000, ‘ golden hellos' (one-off payments of
£4,000, recently increased to £5,000 for mathematics teachers) for shortage subjects,
tuition fee remission, repayment of student loans, fast tracking and a diversification of
routes into teaching. The effect of these incentives has been some improvement in
recruitment. In 2003-04, 18,080 trainee secondary teachers were recruited to ITT
courses, a 25 per cent increase over 2000-01 (DfES, 2004b). However, there were
still shortages in targets for recruitment in the shortage subjects of mathematics,
physical science, modern foreign languages and religious education such that the
House of Commons Education and Skills Committee reporting on teacher retention
and recruitment on the 21% September, 2004 recommended that problems with
recruitment and retention in shortage subjects be closely monitored (GB. Parliament.
HoC. Education and Skills Committee, 2004).

The Ofsted 2002/3 subject report for science reported on difficulties in the supply of
teaching staff in science departments across England:

The overall picture is one of departments in increasing difficulty, especially in
recruiting and retaining suitably qualified science teachers. As reported
previously, thisimposes great strains on heads of science departmentsin
particular and detracts fromtheir function as leaders and strategic planners.
(Ofsted, 2004b)

Asthe Roberts Review pointed out, Government targets relating to the recruitment
and training of science teachers apply only to science teachers overall, and not for
teachers of biology, chemistry and physics. As aresult, published figures may mask
shortages in particular specialisms (Roberts, 2002). The Roberts Review presents data
showing that over 75 per cent of the teachers teaching physics at key stage 3 did not
study for a physics-oriented degree and moreover, that nearly 40 per cent of those
teachers did not have an A-level in physics. Dillon et al. (2000), in a study into the
professional needs and views of science teachersin England, found that 66 per cent of
teachers teaching physics at Key Stage 4 and 51 per cent of those teaching chemistry
did not hold arelated degree. In addition, the school vacancy position in scienceis
higher than for any other subject (DfES, 2005), with maths in second place.

In areport on trends in teacher supply in chemistry, commissioned by the Royal
Society of Chemistry, Smithers and Robinson (2004) found that the number of
chemistry teachers was found to have halved since 1984 and there had been a drop of
40 per cent in terms of teachers with a qualification in chemistry. The proportion of
science teacher trainees in chemistry was found to have declined from 30 per cent to
18 per cent with two-thirds of training places in chemistry being filled by graduates
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from arange of subjects. The pattern for physics was found to be similar, but with
nearly a quarter of places being filled by engineering and technology graduates. A
further study by Smithers and Robinson (2005) reported that in 27 per cent of state
secondary schools one in four or fewer of the teachers of physics had studied the
subject to any level at university.

Further, for mathematics, Ofsted reported that in the academic year 2002-03,
problems with the staffing of mathematics departments in secondary schools, in
particular the match of teachers and support staff to the demands of the mathematics
curriculum, was considered to be unsatisfactory in one school in eight.

In too many schools, staffing isinadequate as a result of vacancies or lack of
specialist mathematicians. Even in some schools where thereis a full quota of
mathematics teachers, rapid turnover is detracting from devel opmental work
and absorbing much of the time available to heads of department.

(Ofsted 20044)

Thereis concern about the qualifications of those teaching mathematics in secondary
schools. Figures from the Secondary Schools Curriculum and Staffing Survey 2002
(DfES, 2003) reveal that 41 per cent of mathematics teachers hold adegreein
mathematics (including specialism at teacher training) as their highest qualification in
the subject. A joint group from The Open University, King's College London and
National Association of Mathematics Advisors (NAMA) carried out asurvey in the
academic year 20012 to ascertain the qualification and training of teachers of
secondary mathematics in England. They found a decline in the proportion of teachers
of mathematics with mathematics qualification since 1996 (Johnston-Wilder, et al.,
2003). Further, 24 per cent of mathematics teachers surveyed were found to have a
‘weak’ or ‘nil’ qualification in mathematics based on Cockcroft’s (1982)
categorisation. The survey further showed fragmented mathematics departments with
large numbers of part-time teachers.

Making up the shortfall of mathematics specialist teachers with mathematics
graduates may not be possible — the Smith Inquiry presented data showing that in
order to fill al the allocated ITT training places in mathematics for 200405, it would
require that 40 per cent of the output of UK maths graduates take up a place (Smith,
2004, p. 46). This seems an unlikely eventuality, and as aresult the Inquiry suggests
that other measures, such as the current programme of enhancing mathematicsITT for
non-maths graduates, should be pursued.

Deployment of mathematics and science teachers in
secondary schools

Given the current shortfalls in mathematics and science specialist teachersin
secondary schools, it follows that, in those schools where staffing is an issue in these
departments, heads of departments and headteachers must be coping with teacher
shortages and employing strategies to ensure delivery of the curriculum. Smithers and
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Robinson (2000) found that some of the strategies used by headteachersin response to
staff shortages included using other school staff (e.g. support staff, teaching assistants,
technicians), modifying the curriculum, increasing group sizes, reducing non-contact
time for teachers and an increase in teachers teaching outside their subject specialism.
Indeed, in alater study into school staffing, Smithers and Robinson (2003) report that
42.3 per cent of secondary schools surveyed cited ‘ more teaching outside subject’ asa
consequence of staff shortages, a strategy found to be of concern and in need of
further information by the Education and Skills Committee Inquiry (GB. Parliament.
HoC. Education and Skills Committee, 2004).

In the case of mathematics, Willis (2002) found that one mathematics lesson in seven
was taught by ateacher not qualified to teach mathematics. Similarly, Roper (2002)
researched the expertise and deployment of mathematics teachers in secondary
schools as part of a study into the potential for recruitment of science and
mathematics undergraduates into teaching, and estimated that 14 per cent of
mathematics teachers (in a sample of more than 500 individual teachers) did not hold
an appropriate qualification (i.e. adegree, or other post-A-level qualification, and/or
teaching qualification with mathematics as a major component) to teach mathematics.
In astudy of science teachers, Dillon et al. (2000) reported that anong teachers
teaching Key Stage 4 science topics, 39 per cent of those teaching biology did not
have a degree in the subject (26 per cent did not have an A-level), neither did 51 per
cent of those teaching chemistry (13 per cent with no A-level) and 66 per cent of
those teaching physics (29 per cent with no A-level).

Teacher shortages and pupil attainment

The shortages of specialist mathematics and science teachers, difficultiesin recruiting
and retaining teachers and strategies employed to deliver the curriculum have
implications for mathematics and science teaching and learning. More specifically,
there are serious implications for pupil attainment. The Smith Inquiry noted with
concern Her Majesty’s Chief Inspector of Schools' view in 2001/2 that shortages of
specialist teachers in mathematics was having an adverse effect on pupils
performance. This view was supported by data from an OECD study, presented in
SET for Success (Roberts, 2002). Of the head teachers surveyed in the UK for this
OECD study, amost one-third felt that a shortage or inadequacy of teachers was
hindering the learning of pupilsin mathematics, and almost one-quarter in science,
compared with around ten per cent in OECD countries. Further, research examining
teacher deployment and student outcomes in physics found that teachers expertisein
physics as measured by qualification was the second most powerful predictor of pupil
achievement in GCSE and A-level physics after pupil ability (Smithers and Robinson,
2005).

Attainment at Key Stage 4 isvita to the supply of individuals studying mathematics
and science post-16. For example, fewer than 15 per cent of pupils who achieve
mathematics GCSE grade C or above continue to A-level. In order to increase the
future supply of mathematics and science specialists in secondary schools, the quality
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of teaching and learning is regarded as of the greatest importance and a key way to
tackle that isin the professional development of those teaching mathematics and
science (see e.g. Roberts, 2002; Smith, 2004; DfES, 2004a).

Continuing Professional Development

The Smith Inquiry identified the infrastructure required to support mathematics
teachers effectively, particularly in terms of their professional development, asa
critical area of concern. The Inquiry recommended that formal responsibility for and
entitlement to fully funded Continuing Professional Development (CPD) should be
introduced into the professional conditions of service for teachers of mathematicsin
schools and colleges. Further, additiona remuneration should be linked to successful
completion of accredited CPD activities. The Roberts Review similarly made
recommendations aimed at improving science teachers' take up of science-related
CPD in order to improve science teachers' understanding of, and ability to teach, all
areas of science. The DfES have committed to establishing National Centres of
Excellence for the teaching of science and for mathematics (the contract for the latter
was awarded Autumn 2005) in order to address the continuing professional
development of teachers of these subjects. In September 2004 the Government also
appointed a chief advisor for mathematics to ‘ champion’ the subject at all levels.

In the case of mathematics and science teachers, more needs to be known about how
schools support their mathematics and science teachersin terms of their professional
development. Evidence from research into the area of mathematics and science
teachers professional development needs and experiences suggests that training in
specific subject areasis of concern to teachers. In the Open University (2003) survey
of teachers of mathematics, 17.7 per cent identified ‘ subject knowledge' asa
significant training need and in Dillon et al.” s study of science teachers, focus group
discussion with science teachers revealed that ‘realistic ideas about how to teach
particular topics as well as materials to support their teaching’ (2000, para.2.31)
would enhance their INSET and their CPD.

To sum up, given the concerns raised in the literature with regard to the staffing of
mathematics and science in secondary schools in England, research into who
presently is teaching the curriculum in these subjects, how schools manage and
deploy staff and how schools support their mathematics and science teachers, is an
important area of investigation. It is to the aims and methodol ogy of the current study
that we now turn.

Aims and objectives

The aim of this research was to investigate how teachers and support staff are
deployed within school to deliver the curriculum in mathematics and science. In doing
o, the study addressed the following issues.
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« How deployment varies across year groups, key stages, ability groupsand in
the case of science, teaching of the individual science subjects.

« How resources are allocated across school s to the mathematics and science
departments.

. Theissues schools face regarding the deployment of mathematics and science
teachers.

. Staff development in school —how the school supports its mathematics and
science teachers.

. Details of who isteaching mathematics and science subjectsin secondary
schools, including qualifications, experience, contract type, motivation to
teach, job satisfaction and aspirations for the future.

Research methodology
Two methods of data collection were employed, namely:

Questionnair e surveys: aquestionnaire survey despatched to heads of
mathematics and science departments from a
representative sample of maintained secondary schools
in England

aquestionnaire survey to teachers of mathematics and
sciences from a representative sample of maintained
secondary schoolsin England

aquestionnaire survey to support staff working in or
with mathematics and science departments.

Case studies: case studies of six maths departments and six science
departments to highlight examples of deployment
practice.

Further details of both methods shall be presented below.

The questionnaire surveys

In his Inquiry, Professor Smith expressed reservations regarding the small-scale
nature of some recent research into the survey of teachers of mathematics. The
following approach to the questionnaire surveys was designed in order to generate a
robust evidence base from which to draw findings.

The heads of department and teacher questionnaire survey samples
It was intended that the survey of heads of department and teachers would include 40
per cent of all maintained secondary schoolsin England. To thisend, aninitial sample
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of 1,350 schools of 3,139 maintained secondary schoolsin England was drawn to be
representative of the following (in order of stratification):

« Government Office Region, to ensure a geographical spread across England

« agerange of school, to ensure the sample includes schools up to 16 and
schools up to 18 so deployment at GCSE and at AS/A2 level can be examined

« sSizeof schools, on the basis of pupil numbers.

This sample was subsequently reduced to 1,292 schools after 51 schools were
withdrawn by their LEAS or had closed down, and a further seven were used in
piloting so needed to be excluded.

Questionnaire design
Four survey instruments were devised:

« head of mathematics department questionnaire
« head of science department questionnaire

« mathematics teacher questionnaire

« science teacher questionnaire.

The teacher questionnaires were four pages long and the head of department
questionnaires were each eight pagesin length.

The instruments were piloted in early January 2005 in the mathematics and science
departments of six schools. The piloting sample comprised the following:

L ocation
. two London schools

« one city school outside London
. onesmall city school
« two schools from market towns/ rural locations

Agerange
« three schools with an age range of 11-16

« three schools with an age range of 11-18.

Once the piloting was completed and the surveys had been re-drafted in the light of
comments from the 12 departments, further piloting was undertaken in seven schools,
which were then removed from the questionnaire survey sample.
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The administration of the questionnaires

The questionnaires were despatched early in May 2005 to heads of mathematics and
science departments in 1,292 schools — that is approximately 40 per cent of all
maintained secondary schoolsin England. The correspondence was sent directly to
the named head of department who received their own questionnaire, a pre-paid
envelope and a covering letter, plus eight teacher questionnaires (each with a covering
letter and pre-paid envelope inside). The head of department was asked to pass these
teacher questionnaires on to up to eight teachers of their subject whose names
appeared first alphabetically (including any teachers who, whilst principally member
of other departments, also taught lessons of maths or science (as appropriate) in the
academic year of 2004-2005).

Heads of department and teachers had the option of filling out the paper copy of the
guestionnaire, or completing it on-line. A letter of encouragement was sent to all non-
responding departmental heads towards the end of May 2005 and in mid-June a
reminder letter with replacement questionnaires were sent to all non-responding
departmental heads. In the July faxed reminders were sent and follow-up telephone
calls made.

Responseratesfor the head of department and teacher surveys
The above methods produced the response rates that are displayed in Table 1.

Table 1 Response rates to the NFER survey of heads of mathematics and
science and teachers of mathematics and science, 2005

Instrument type Number despatched Number of Targetreturn | Actual returns
returns (%) (%)

Head of 1,292 773 60 60
mathematics

Head of science 1,292 754 60 58
Mathematics 10,336 3,220 30 31
teachers

Science teachers 10,336 2,756 30 27

Source: NFER surveys of teachers and heads of mathematics and science departments, 2005.

As Table 1 shows, the achieved head of department and teacher samples were well
balanced between mathematics and science. The small disparity between mathematics
and science matches patterns of responses for other surveys and test development
work conducted by the NFER where responses from science have tended to be lower
than other subjects. None the less, head of department questionnaires were returned
by 773 heads of mathematics and 754 heads of science: thus, the research is based
on the responses of departmental heads from approximately 25 per cent of
secondary schoolsin England.
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As Table 1 shows, the target teacher response rates were set lower than those for
departmental heads because it could not be guaranteed that all teacher questionnaires
would be passed on to teachers by their head of department. The achieved response
rates for the teacher questionnaires shown in Table 1 are calculated based on the
number despatched. However, some departments have fewer than eight teachers
teaching mathematics and science, indicating that, in terms of the number of teachers
available to respond, the teacher response rates were in fact higher than these figures
suggest. Indeed, responding departmental heads were asked to state in their
guestionnaire the number of teachersin their school who taught, as appropriate,
mathematics or science. When these figures were compared with the number of
teacher respondents from these schools, analysis showed that returns had actually
been received from 47 per cent of all teachersof mathsand 42 per cent of all
teachersof sciencein these schools.

The achieved samples were found to be representative of the national picture. There
were no significant differencesin any of the four surveyed groups (maths heads of
department, maths teachers, science heads of department, science teachers) between
the population of secondary schools and the returned sample, for any of the variables
used for stratification (Government Office Region, school type and school size).
There were similarly no differencesin levels of English as an additional language®.

The support staff survey

Respondents to the head of mathematics and science surveys were given the
opportunity to nominate support staff who worked in or with their department to take
part in a support staff survey. Departmental heads gave the name of those working in
or with their department on the reverse of their own questionnaire. The support staff
survey was designed to be completed either as a paper-based questionnaire or over the
telephone. Initially atarget of 200 support staff, encompassing both maths and science
support staff and science technicians, was set. Questionnaires were despatched direct
to the support staff with a pre-paid envelope and covering letter in June 2005. Targets
were exceeded, asshown in Table 2.

There were some statistically significant differences between our sample of schools for all four surveyed groups and the
population in terms of GCSE points and free school meals eligibility, with our sample having slightly more schools with lower
GCSE attainment and higher free school meals levels than expected in anational representation. These mirrored the differences
seen in the sample when it was originally drawn, suggesting that self-selection by schools was not the main reason for these
differences.
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Table 2

Response rates to the NFER survey of support staff working in or

with mathematics and science departments, 2005

Support staff

Target number of responses

Actual number of responses

Maths support staff 100 136
Science support staff 30 42
Science technicians 70 187

Source: NFER surveys of mathematics and science support staff and science technicians, 2005.

The case studies

NFER made contact with 26 local authorities (LAS) in order to discuss departmentsin
their authority considered examples of good practice in the deployment of teachers
and support staff to deliver the curriculum in either mathematics or science. Asa
result of these discussions, 15 departments were approached and 12 departments from
11 schools agreed to take part in the research.

The sample of case-study schools included the following:

L ocation
« two inner-London departments(mathematics and science)

« two outer-London departments (mathematics and science)

« two large city departments (mathematics and science — same school)
« two large towns (mathematics and science)

« four market towns/ rural locations (mathematics and science)

Agerange
« Six schoolswith an age range of 11-16

. five schools with an age range of 11-18

Gender
. threesingle sex girls' schools

. eight mixed-sex schools.

Case-study visits were made during the summer term in 2005 and in each case-study
department, interviews were conducted with the head of department, up to three
teachers, any support staff working with the department as appropriate, and where
possible, with the headteacher.
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Structure of the report
Following this introductory section, there are three further parts to the report, a
conclusion and an appendix.

Part One Deployment in mathematics
Who is teaching mathematics, the staffing of mathematics lessons, the
contribution of support staff, the views of support staff, and
professional satisfaction.

Part Two Deployment in science
Who is teaching science, the staffing of science lessons, the
contribution of support staff and technicians, the views of support staff
and technicians, and professional satisfaction.

Part Three Economic analysis: an overview
A summary of the measurement of the geographical distribution of
mathematics and science teachers and compensating wage
differentials.

Conclusion

Appendix  Economic analysis: appendix
A full discussion of the measurement of the geographical distribution
of mathematics and science teachers and compensating wage
differentials.
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PART ONE

Deployment in mathematics
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1 Who is teaching mathematics

Key findings

Analysis was undertaken that considered all teachers who taught mathematics,
both those based in the department and those who were principally teachers of
other subjects. According to departmental heads' responses, more than three-
guarters were maths specialists (i.e. had a degree in maths or a degree
incorporating some maths or had studied maths as part of ITT). The remaining 24
per cent were either non-specialists or were predominately teachers of other
subjects.

Mathematics teachers and departmental heads

Analysis of survey responses from the entire sample of 3,220 mathematics
teachers and 773 departmental heads revealed that:

« 42 per cent of maths teachers and 53 per cent of heads of department held a
degree in mathematics

« 16 per cent of teachers and 19 per cent of departmental heads held a B.Sc or
BA with QTS or B.Ed in mathematics

« 18 per cent of teachers and 15 per cent of departmental heads held a PGCE in
mathematics, but held a degree in another subject

« SiX per cent of both maths teachers and heads of department held a Cert.Ed in
mathematics

. four per cent of teachers and two per cent of heads of department held another
post-A-level maths qualification (principally overseas teachers)

« 14 per cent of mathematics teachers and five per cent of heads of department
held no post-A-level qualification in mathematics.

Schools with lower than average GCSE results, higher than average numbers of
pupils eligible for free school meals or with higher numbers of pupils with special
needs tended to have a higher proportion of teachers without a post-A-level
qualification in mathematics.

Overall, more than half of heads of mathematics departments (57 per cent) had
held thisrole for less than five years. Schools in the lowest band regarding GCSE
achievement or with higher levels of pupilswith special educationa needs had the
largest representation of heads of mathematics departments with less than five
years experience.
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1.1 Introduction

This chapter uses the evidence from the surveys of departmental heads and
mathematics teachers in order to consider the question: who is teaching mathematics
in secondary schoolsin England?

Chapter 1 begins by drawing on information provided by heads of mathematicsin
their questionnaires. These respondents were asked to give details of the specialisms
of al the teachers who were members of the mathematics departments. They were
also asked, in addition to those in their department, whether other teachers who were
principally members of other departments also taught mathematics. Their responses
provide evidence of the specialisms and experience of all the teachers who teach
maths in the survey sample schools.

Following this, the chapter moves on to data from the survey of 3,220 maths teachers
and 773 departmental heads on their qualifications in mathematics. The distribution of
the samples in terms of the highest post-A-level qualification in mathematicsis
presented, with some additional information on each of the qualification categories.
Further detail of the characteristics of the heads of mathematics departments and
mathematics teachers are then relayed, including: gender; age; length of timein
teaching and teaching mathematics; any previous career; any other rolesin the
department or school as awhole; and contract type.

The purpose of this chapter is to ascertain who is teaching mathematics. Aswill be
shown, those teaching the subject were not always specialists in maths and were not
always teachers who were members of the mathematics department. None the less,
throughout this chapter, and elsewhere in the report, the terms * maths teacher’ or
‘teacher of maths are used to refer to any teacher who teaches the subject regardless
of whether it istheir subject specialism or whether it is their main teaching subject.
The term ‘maths specialist’ is reserved for those who have university qualificationsin
the subject, either at degree level or above or for their ITT. Whilst much of the
discussion in this chapter focuses on qualifications, it should be noted that teachers
qualifications do not necessarily always equate with the quality of teaching.

The structure of Chapter 1 is outlined below.

Section 1.2 Who isteaching mathematicsin onein five secondary schools?
« the composition of mathematics departments

« the number of departments using teachers who principally teach
other subjects to also teach mathematics

. all teachers teaching mathematics
Section 1.3  The qualifications of the heads of mathematics departments and
mathematicsteachers
« qualification bands
. thedistribution of qualification bands by background variables
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. degreeclass

Section 1.4  Thecharacteristics of heads of mathematics departments and
mathematicsteachers

« gender

. age

« length of time in teaching and teaching mathematics
« careersprior to teaching

« other rolesin the department/school

« contract type

Section 1.5 Concluding comments

1.2 Who is teaching mathematics in one in five

secondary schools?
The analysis presented in section 1.2 is based on data supplied by heads of
mathematics regarding the teachers who were timetabled to teach mathematicsin their
schools. Of the 773-strong sample of maths heads of department, 618 provided
complete details in their questionnaire and as aresult, the findings presented in this
section are based on the responses of this subsample. Therefore, whilst departmental
heads from one in four secondary schools actually returned questionnaires, the
evidencein this section (1.2) relates to who is teaching mathematics in 20 per cent of
all maintained secondary schoolsin England. The datafrom this sub-sampleis also
used in the economic analysis set out in Part 3 and the Appendix, which gives national
projections of the numbers and specialisms of the teachers of maths.

In their questionnaire, departmental heads were asked to give details of all teachers
who taught maths. Thus, from this, a picture can be built of all those teaching the
subject in these schools. In order to establish who teaches mathematics, departmental
heads were first asked in their questionnaire about the teachers who were members of
the maths department — their responses to this are relayed in section 1.2.1. Heads of
department were then invited to give details of any teachers who mainly taught other
subjects or were principally members of other departments but who also taught
mathematics as a timetabled lesson during the academic year 2004—2005 — section
1.2.2 sets out the findings from thisinquiry. Section 1.2.3 then draws together the
details of those in the maths department and those brought in from other subjectsin
order to ascertain the specialisms and experience of all those teaching mathematics.

1.2.1 The composition of mathematics departments

This section examines the data provided by 618 departmental heads regarding the
composition of their mathematics departments. In their questionnaire, departmental
heads were asked to state the number of teachersin their department, including
themselves, who taught mathematics as a timetabled lesson. The responses revealed
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the following about the composition of the mathematics departmentsin onein five
secondary schools:

« the numbers of teachers within departments ranged from two teachers (five
departments) to 16 teachers (two departments)

. the mean number of teachers in these mathematics departments was eight
« overall, 8 per cent of teachers in these maths departments were newly
qualified teachers (NQTYS)

« around 43 per cent of these departments had NQTs. The vast mgjority of
departments with NQTs (70 per cent) had one, although departments also
reported up to five NQTs

« 4 per cent of teachersin these maths departments had trained overseas

. around one-fifth of these maths departments employed teachers who had
trained overseas. The vast majority of departments with overseas trained
teachers (62 per cent) had one, although departments also reported up to
SiX.

Heads of department were also asked to state the approximate size of the mathematics
departmental budget (e.g. the funds used for costs of equipment, photocopying,
professional development). Budgets ranged from £700 to £21,000, with the median
being £4,600 and varied according to the relative coverage of the department.

1.2.2 Departments that are using teachers who principally
teach other subjects to also teach mathematics
This section examines the data provided by the 618 departmental heads in order to
start to consider a question that has frequently been raised in the literature
surrounding teacher shortages, retention and recruitment: in the light of persistent
shortages of teachers in subjects such as mathematics, how many teachers are
teaching outside their specialist area? (e.g. GB. Parliament. HoC. Education and Skills
Committee, 2004). In their questionnaire, departmental heads were asked to state the
number of teachers who mainly teach other subjects or were principally members of
other departments who taught mathematics as a timetabled |esson in the academic
year 2004-2005. They were further asked to specify the main teaching subjects of
those teachers. Responses from departmental heads in the sample schools revea ed
that:

. morethan half (58 per cent) of these maths departments used teachers

from other subjects to teach mathematics

« theseteachers from other subjects accounted for 13 per cent of the total
number of teachers taking mathematics classes®

« intwo-fifths (46 per cent) of these departments, one teacher from another
department was deployed

*Thisfigureis based on the 4,747 teachers who are based in mathematics departments in the 618 sample schools plus 683
teachers who were teaching maths but were based in other departments.
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« innineout of ten (91 per cent) of these departments, up to three teachers
from other departments were also teaching mathematics.

Departments used teachers from a wide range of other subjects. The most frequently
cited were science, PE, special educational needs and ICT (see Table 1.1).

Table 1.1 Main teaching subjects of teachers from other departments used
to teach mathematics.

Teachers who are principally members

Main teaching subject of other departments who teach maths

%
Science 31
PE 25
SEN & alternative curriculum 25
ICT 16
Business studies 10
Geography 9
Technology 8
English 6
History 5
Modern Foreign Languages 5
Music 4
RE 3
Psychology 2
Economics 1
Engineering <1
Other subject 10
Invalid 1
Base: 360

Multiple response question: respondents were able to state more than one subject, therefore
per centages do not sumto 100
Source: NFER survey of heads of mathematics departments, 2005.

1.2.3 All teachers teaching mathematics

Based on the responses from departmental heads, section 1.2.1 gave details of
teachers within mathematics departments and section 1.2.2 set out numbers of
teachers who, whilst principally members of other departments, al so taught
mathematics in the sample schools. In this section, we take these two groups together
to acsertain the specialisms and experience of all those teaching mathematicsin 20
per cent of secondary schoolsin England.

In their questionnaire, departmental heads were asked to state the number of teachers
within their department (including themselves) who held a degree in mathematics; a
degree incorporating some mathematics; had specialised in mathematics at initial
teacher training (ITT); had a non-maths related degree; and who had any other
qualification. Their responses to these inquiries are presented in Figure 1.1 together
with the proportion of those from other departments who teach maths.
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Figure 1.1 Qualifications and experience of all teachers teaching
mathematics according to heads of department

Members of the mathematics department %
Teachers with a degree in mathematics 42
Teachers with a degree incorporating some maths 23
Teachers with a specialism in maths at ITT 11
Teachers with a non-maths-related degree 10
Teachers with another qualification 1
Members of other departments

Teachers who mainly teach other subjects teaching maths 13
TOTAL 100

Base: 618

Due to rounding, percentages may not sumto 100
Source: NFER survey of heads of mathematics departments, 2005.

According to departmental heads' responses, 11 per cent of all those teaching maths
were members of mathematics departments and did not have a mathematics-related
degree or specialismat ITT. In addition, afurther 13 per cent of those teaching
mathematics were drawn from other departments and were principally teachers of
other subjects. No inquiry was made as to the qualifications of these teachers from
other departments® so it is possible that a number may have had a qualification in
mathematics, for example as a subsidiary subject at initial teacher training.
Notwithstanding, the above figures show that, according to departmental heads, 24
per cent of the teachers who were teaching mathematics in one in five secondary
schools in England were either non-specialists or were principally teachers of other
subjects.

Whilst not strictly comparable with the above figures because of their smaller sample
sizes and differences in the categorisation of qualifications, findings from the
Secondary Schools Curriculum and Staffing Survey (SSCSS) from 2002 put the
proportion of teachers teaching mathematics without a post-A-level qualificationin
the subject at 26 per cent (DfES, 2003). In a study by the joint group from The Open
University, King's College London and the National Association of Mathematics
Advisors (Johnston-Wilder et al., 2003), 24 per cent of teachers of mathematics were
reported to have ‘weak’ or ‘nil’ mathematics qualifications based on Cockcroft’s
categorisation (Cockcroft, 1982).

To sum up so far, departmental heads surveyed in this study were asked to give details
of al teachers who taught maths. Thus, from this, a picture can be built of all those
teaching the subject in these schools. As Figure 1.1 shows, their responses highlighted
that in the academic year 2004—2005 approximately three-quarters had university-
level qualifications that incorporated mathematics (i.e. had a degree in maths or a

“Thisis because during the piloting of the questionnaires, departmental heads reported that they would be unable/unwilling to
provide details of the qualifications of teachers outside their department because of the extrawork it would generate for them to
ascertain such information.
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degree incorporating some maths or had studied maths as part of ITT). The remaining
24 per cent were either non-specialists in mathematics or were principally teachers
from other departments.

This evidence provided by heads of department also forms the basis of an economic
analysis, presented in Part 3 and the Appendix. This analysis takes the figures
presented in Figure 1.1 and projects these to a national level to consider the equity of
the distribution of maths teachers across the country. When the numbersin Figure 1.1
were modelled to give anational projection, it was predicted that across 3,072
schools®, there are 27,445 teachers teaching mathematics of whom 21,126 were maths
specialists (including 11,652 who have a degree in maths). This leaves 6,319 teachers
(23 per cent of the total) who do not have a mathematics-related degree or specialism
a ITT or are primarily teachers of other subjects.

1.3 The qualifications of heads of mathematics

departments and mathematics teachers
In addition to the questions posed to departmental heads regarding all teachers who
taught maths (the findings from which were set out in section 1.2 above), the
guestionnaire surveys to teachers and head of departments sought information on each
respondent’ s individual qualifications. This section presents the qualifications that
teachers and department heads reported that they held.

When interpreting the findings in this section, it isimportant to bear in mind that the
data from the teacher survey refers only to those who returned a teacher questionnaire
rather than to all maths teachers. Thisisin contrast to the figures from heads of
department in section 1.2 which do relate to all those teaching maths. The teacher
survey sample was, however, sizable and constituted approximately 47 per cent of all
those teaching mathematics in the sample schools (or over 10 per cent of maths
teachersin England based on the national projections above)®.

This section begins by presenting the qualifications that teachers and department
heads reported they held in terms of their highest post-A-level qualification in
mathematics. There were seven qualification bands:

Degree in mathematics

B.Sc or BA with QTS or B.Ed in mathematics
Cert Ed incorporating mathematics

PGCE incorporating mathematics

Other post-A-level mathematics qualification
A-level mathematics qualification

No post-16 qualification in mathematics.

N o o b~ owbdhRE

®This is approximately 98 per cent of all maintained secondary schoolsin England.
The responses from departmental heads in this section are based on the full sample of 773. Thus, they are drawn from 25 per
cent of all maintained secondary schools.
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It then moves on to consider in more detail the subjects, types of qualification and the
initial teacher training subjects, if applicable, in the teacher and departmental samples
for each category. Then, this section examines the distribution of qualification types
by background variables including Government Office Region, age range, GCSE
attainment, level of free school meals and level of special educational needsin the
school. Finally, degree class achieved by those in the teacher and departmental heads
sample are relayed.

While this section analyses qualifications in terms of the highest-post-A-level
qualification in mathematics held by mathematics teachers and heads of department,
and these categories are then used elsewherein Part 1 as atool in further analyses, it
should be stated that in no way should these categories be taken to represent a
judgement as to the requisite or desired qualifications to enable a teacher to be
gualified to teach mathematics. Instead they provide a useful and workable definition
of qualifications in mathematics that make no comment on whether the teacher who
holdsthemis‘qualified’ to teach mathematics.

Table 1.2 shows the breakdown of the samples of teachers of mathematics and
mathematics heads of department in terms of their mathematics qualifications. The
teachers and heads of department are counted once against their highest qualification
in mathematics. For example, if an individual holds a degree and aPGCE in
mathematics, they are included in the figures for ‘degree in maths'; if an individual
holds a PGCE in mathematics but a degree in another subject, they are counted
against * PGCE incorporating maths'.

Table 1.2 Highest post-A-level qualification held by mathematics teachers
and heads of department

Teachers of Heads of mathematics

Highest qualification in mathematics mathematics departments

N % N %
Degree in maths 1,335 42 413 53
B.Sc or BA with QTS or B.Ed in maths 524 16 144 19
Cert Ed incorporating maths 193 6 47 6
PGCE incorporating maths 583 18 114 15
Other post-A-level maths qualification 140 4 18 2
A-Level maths 189 6 22 3
No post-16 maths qualification 251 8 14 2
No response 5 <1 1 <1
TOTAL 3,220 100 773 100

Due to rounding, percentages may not sumto 100
Source: NFER surveys of teachers of mathematics and heads of mathematics departments, 2005.

Table 1.2 shows the following.

« Morethan half of the heads of mathematics departments (53 per cent) and just
over two-fifths of mathematics teachers (42 per cent) in the sample have a
degree in mathematics.
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« Just over one-sixth (16 per cent) of the mathematics teacher sample and almost
one-fifth (19 per cent) of heads of mathematics departments held a B.Sc or BA
with QTS or B.Ed in mathematics.

« Almost one-fifth (18 per cent) of mathematics teachers and 15 per cent of
heads of mathematics departments in the sample have a PGCE in mathematics,
but hold a degree in another subject.

« Intotal, onein seven (14 per cent) mathematics teachers and one in 20 (5 per
cent) heads of department in the sample did not hold a post-A-level
gualification in mathematics.

The above figures suggest some degree of difference between the proportion of
teachers in the teacher survey sample with no post-A-level qualification in maths (14
per cent) and figures reported by departmental heads in section 1.2.3. Although the
categorisation of the qualificationsis not identical, as section 1.2.3 showed,
departmental heads reported that 24 per cent of the teachers teaching mathsin their
schools were non-specialists or were principally teachers of other subjects. Whilst
teachers know their qualification better than the departmental head, this difference
may principally be explained by the self-selection of the respondents to the teacher
survey. Thus, whilst the figures from heads of department in section 1.2.3 refer to all
teachers teaching maths, in contrast those in Table 1.2 relate only to teachers who
returned a teacher questionnaire. That is approximately 47 per cent of all those
teaching mathematics in the sample schools. Further, analysis showed that these
teachers in the teacher survey sample largely (though not solely) taught maths for the
majority of their time. This suggests that those who do teach maths but mainly teach
other subjects— 13 per cent of all teachers of maths— were underrepresented in the
teacher sample, presumably because they had less investment in returning a
guestionnaire and may have been less likely to receive one from their head of
department. However, the 14 per cent of mathematics teachers who reported no post-
A-level qualification in mathematics above does match the 14 per cent of mathematics
teachers not properly qualified to teach mathematics estimated by Roper (2002)
reported in the Smith Inquiry findings (2004, p. 26), though Roper’ s sample also
included independent schools.

Thefigure of 14 per cent of those teaching mathematics who held no post-A-level
qualification in the subject, comprised six per cent of the sample of teachers who held
an A-level qualification in mathematics and eight per cent of the teacher sample who
held no post-16 mathematics qualification. Three per cent of those department heads
in the sample without a post-A-level qualification in mathematics did hold an A-level
in the subject, leaving the heads of 14 mathematics departments (two per cent) who
held no post-16 qualification in mathematics.

This section has established the overall composition of the sample of mathematics
teachers and heads of department in terms of their highest post-A-level qualification
in mathematics, revealing that the largest proportion of mathematics teachers and
heads of department hold a degree in mathematics as their highest post-A-level
qualification.
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The following sections move on to set out each of the qualification in mathematics
categories in more depth, providing more detailed explanation of the types of
qualification and subjectsin each category. Frequencies are presented as a proportion
of the 3,220-strong sample of mathematics teachers or 773 heads of mathematics
departments.

1.3.1 Degree in mathematics

This section disaggregates the ‘ degree in mathematics' category represented by 42 per
cent of mathematics teachers and 53 per cent of heads of mathematics departmentsin
the samples. Table 1.3 displays the degree subject for those teachers and heads of
department who fell into the *degree in mathematics category. Aswell asfirst
degrees, it aso shows the numbers of masters level and PhD degrees in mathematics
and in numerate subjects* held by teachers and heads of department in this category.

Table 1.3 Type of degree in mathematics held by mathematics teachers
and heads of department whose highest post-A-level
gualification in the subject was a degree

Teachers of Heads of mathematics

Type of degree in mathematics mathematics departments

N % N %
BA/BSc Mathematics 767 24 253 33
BA/BSc Maths & numerate subject 268 8 72 9
BA/BSc Mathematics & science 72 2 25 3
BA/BSc Mathematics & education 49 2 10 1
BA/BSc Mathematical sciences 29 1 1 <1
BA/BSc Mathematics & non-numerate 99 3 31 4
subject
MA/MSc Mathematics 76 2 22 3
MA/MSc Numerate subject* 27 1 6 1
DPhil/PhD Mathematics 15 <1 7 <1
DPhil/PhD Numerate subject 10 <1 0 0
TOTAL 1,335 42% 413 53%

* Numer ate subjects included: economics, accountancy, business studies, computer science/ ICT,
physics, engineering

Multiple response question: respondents could state more than one subject therefore percentages do
not sumto 42 and 53

Source: NFER surveys of teachers of mathematics and heads of mathematics departments, 2005.

Table 1.3 shows that:

« overall, amost aquarter of the teacher sample (24 per cent) and one-third of
the head of department sample (33 per cent) held a degree in mathematics as a
sole subject

. fewer than five per cent of the mathematics teacher sample and heads of
mathematics departments held a higher degree in mathematics.

Further analysis was undertaken in order to ascertain details of the initial teacher
training undertaken by these teachers and departmental heads in the samples who held
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adegree in mathematics. This revealed that almost one-third of mathematics teachers
and almost two-fifths of heads of mathematics departments held a degree in
mathematics and had trained in mathematics at initial teacher training. A further eight
per cent of the mathematics teacher sample and 10 per cent of the heads of
mathematics departments held degrees in mathematics and had specialised at initial
teacher training in mathematics with another subject, most commonly PE, ICT,
economics or science. Thisleaves afurther 3 per cent of teachers and four per cent of
departmental heads who held a degree in mathematics and currently taught
mathematics, but who had not specialised in mathematics at initial teacher training.

1.3.2 B.Ed/QTS in mathematics

We turn now to consider teachers and heads of department whose highest post-A-
level qualification in mathematics was B.Ed or QTS in mathematics. Overall, 16 per
cent of mathematics teachers and 19 per cent of heads of mathematics in the samples
held aB.Ed or aBA/B.Sc with QTS in mathematics as their highest post-A-level
qualification in mathematics.

Mathematicsteachers

The 16 per cent of teachersin this category comprises 11 per cent of mathematics
teachers who held a B.Ed or BA/B.Sc with QTS in mathematics where mathematics
had been their specialism at initial teacher training and five per cent who held a B.Ed
or BA/B.Sc with QTS in mathematics and had trained in mathematics with another
subject (most commonly PE, ICT or science).

Heads of mathematics departments

The figure of 19 per cent is made up of 12 per cent of heads of department who held a
B.Ed or BA/B.Sc with QTS in mathematics where mathematics had been their
gpecialism at initial teacher training. The category includes afurther seven per cent
who had trained in mathematics with another subject. Again, this was most commonly
PE, ICT or science.

1.3.3 PGCE incorporating mathematics

Overall, in the samples 18 per cent of mathematics teachers and 15 per cent of heads
of department held a PGCE incorporating mathematics as their highest post-A-level
qualification in mathematics. These teachers held degrees in subjects other than
mathematics. Table 1.4 displays the degree subject and type of degree held by
teachers with a PGCE in mathematics.
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Table 1.4

Subject and type of degree held by mathematics teachers and

heads of department whose highest post-A-level qualification in

mathematics was a PGCE

Teachers holding PGCE in Heads of department holding

Subject of first degree mathematics PGCE in mathematics

N % N %
Numerate* 366 11 77 10
Science related 96 3 12 2
Non-numerate? 82 3 21 3
Higher degree — numerate 49 2 3 <1
Higher degree — non-numerate 34 1 16 2
TOTAL 583 18% 114 15%

* Numer ate subjects included: economics, accountancy, business studies, computer science/ ICT,
physics, engineering

3Non-numer ate subjects included: the arts, English, humanities, languages, geography

Multiple response question: respondents could state more than one degree, therefore percentages do
not sumto 18 and 15

Source: NFER surveys of teachers of mathematics and heads of mathematics departments, 2005.

Table 1.4 reveals that:

« around one in ten mathematics teachers and heads of mathematics departments
in the sample held a degree in a numerate subject with a PGCE in mathematics

« around five per cent of mathematics teachers and heads of department held
degrees in non-numerate subjects, either science related or in areas such asthe
arts and humanities, geography and English, etc..., but had completed a PGCE
incorporating mathematics

« small proportions of mathematics teachers and heads of department held a
PGCE in mathematics and also held a higher degree, but not in mathematics.

In terms of the breakdown of numerate degree subjects, overal, five per cent of both
mathematics teachers and heads of department held a first degree in engineering and
had completed a PGCE in mathematics. One per cent each of teachers and heads of
department held degreesin economics, physics and statistics. Other numerate degrees
held by teachers and heads of department in this category included accountancy,
business studiesand ICT.

Teachers and heads of department in this category who held a non-numerate degree
most frequently had degrees in psychology, chemistry related degrees, degreesin
other sciences, geography, the humanities, arts and English, although all of these
combined represented |ess than one per cent of the overall sample of teachers.

1.3.4 Cert Ed incorporating mathematics

We turn now to consider teachers and heads of department who hold a Cert Ed in
mathematics as their highest post-A-level qualification in the subject. Overal, six per
cent each of mathematics teachers and heads of mathematics departmentsin the
sample fell into this category.
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The six per cent of mathematics teachers in this category comprised of two per cent
who just stated maths as their specialism for their Cert Ed and four per cent who
reported that they had trained in mathematics in conjunction with another subject,
most commonly PE, but also science and geography, amongst others. In terms of the
six per cent of heads of department in this category, three per cent just stated
mathematics as their Cert.Ed specialism, and afurther three per cent completed their
Cert Ed in mathematics with another subject, again most commonly PE but with the
same range of subjects as teachers holding a Cert Ed.

1.3.5 Other post-A-level qualification in mathematics

Overall, four per cent of mathematics teachers and two per cent of heads of
mathematics departments held some other type of post-A-level qualification in
mathematics, representing a small proportion of both samples. Teachersin this
category included those who had trained overseas and who held an overseas
gualification in mathematics or teaching mathematics (one per cent) and teachers who
had entered teaching through other routes. These routes, in order of frequency,
included: the Graduate Teaching Programme (GTP) (one per cent of teachers); Teach
First; teachers who had obtained QTS through another route; School Centred Initial
Teacher Training (SCITT) schemes; licensed teachers; and those who entered
teaching through completing a degree (in a subject other than mathematics) followed
by a probationary period teaching mathematics.

1.3.6 No post-A-level qualification in mathematics

This section moves on to discuss the 14 per cent of teachers and five per cent of heads
of mathematics departments in the samples who did not hold a post-A-level
gualification in mathematics. Table 1.5 presents the broad categories of degree subject
held by teachers and heads of departments who fell into this category.
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Table 1.5 Degree subjects of mathematics teachers and heads of
department who hold no post-A-level qualification in
mathematics

Degree subject Mathematics teachers Heads of mathematics department
N % N %
Numerate* 74 2 13 2
Science related 74 2 7 1
Non-numerate? 125 4 11 1
TOTAL 1440 14% 136 5%

* Numer ate subjects included: economics, accountancy, business studies, computer science/ ICT,
physics, engineering

aNon-numer ate subjects included: the arts, English, humanities, languages, geography

The totals here relate to the overall number of teachers with no post-A-level qualification in maths.
Not all teachersin this category held a degree as some had entered teaching through alternative routes
e.g. Cert Ed, therefore percentages do not sumto 14 and 5

Source: NFER surveys of teachers of mathematics and heads of mathematics departments, 2005.

Table 1.5 reveals that of those in the maths teacher sample without post-A-level
qualifications in mathematics, more held degrees in non-numerate subjects than in
numerate subjects.

Further analysis was undertaken to determine the subject at initial teacher training of
those teachers who were teaching mathematics but held no post-A-level qualification
in the subject. The most common subjects were PE and science. Other subjects
included geography, English and business studies.

The investigation into the qualifications of mathematics teachers and heads of
mathematics departments above has shown that overall, a degree in mathematics was
the most frequent qualification type and a degree in mathematics as a sole subject was
held by almost one-quarter of mathematics teachers and one-third of heads of
mathematics departments. Of those teachers who held no post-A-level qualification in
mathematics, more held degrees in non-numerate subjects than in numerate subjects.

1.3.7 The distribution of qualification bands by background
variables
This section moves on to consider where the differently qualified mathematics
teachers in the sample are teaching mathematics in terms of the Government Office
Region, the age-range of the school, schools' GCSE attainment, the level of free
school meals eligibility and the levels of pupils with special educational needsin the
school. A number of tables are presented in this section, each showing the
disaggregation of mathematics teachers only (heads of mathematics departments are
not included in this section).

Table 1.6 presents a cross-tabulation of the highest post-A-level qualification in
mathematics categories by the Government Office Region.
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Table 1.6

The teacher sample’s highest post-A-level qualifications in mathematics by Government Office Region

Highest post-A-level

Government Office Region

lificati North West | Yorkshire & East West
?nuri:a\;ﬁirlnoz;ics North East Merseyside Humber Midlands Midlands Eastern | London | South East | South West
% % % % % % % % %

Degree in maths 37 43 38 45 40 41 47 39 39

B.Sc or BA with QTS or 19 17 19 15 18 15 10 16 21

B.Ed

in maths

Cert Ed incorporating 8 5 8 8 7 6 5 5 5

maths

PGCE incorporating 21 19 25 18 16 14 18 17 19

maths

Other post-A-level maths 3 2 1 4 4 7 9 6 3

gualification

A-Level maths or no post- 12 14 9 10 15 18 12 18 14

16 maths qualification

TOTAL 100 100 100 100 100 100 100 100 100
Base: 3,204

Due to rounding, percentages may not sumto 100

Source: NFER survey of teachers of mathematics, 2005.
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Table 1.6 reveals that the London Government Office region had the largest
proportion of teachers whose highest post-A-level qualification in mathematics was a
degree: 47 per cent of teachersin this region held a degree in mathematics compared
with 37 per cent in the North East region. The South East and Eastern regions had the
largest proportions of teachers who held no post-A-level qualification in mathematics
and these regions and London had the highest proportion of teachers who held ‘ other’
post-A-level qualifications in mathematics, such as an overseas qualification or
schemes such as the Graduate Training Programme and Teach First.

Table 1.7 presents the mathematics qualifications bands cross-tabul ated by the age-
range of the schools in which the teachers in the sample taught. * The *other’ category
includes schools with 14-18 or 11-14 age ranges.

Table 1.7 The teacher sample’s highest post-A-level qualifications in
mathematics by the age range of the school
Highest post-A-level qualification in 11-16 11-18 *Other
mathematics % % %
Degree in maths 31 47 47
B.Sc or BA with QTS or B.Ed in maths 20 14 15
Cert Ed incorporating maths 8 5 5
PGCE incorporating maths 20 18 17
Other post-A-level maths qualification 4 5 3
A-Level maths 7 6
No post-16 maths qualification 10 6 9
TOTAL 100 100 100

Base: 3,201

*The ‘other’ category includes schools with 14-18 or 11-14 age ranges
Due to rounding, percentages may not sumto 100

Source: NFER survey of teachers of mathematics, 2005.

Table 1.7 reveal s that teachers with a degree in mathematics tended to be more
strongly represented in schools with an age range of 11 — 18 years. In these schools,
almost half (47 per cent) of the teachers had a degree in maths compared with almost
athird (31 per cent) in schoolsfor 11-16 year olds. This may well be related to the
fact that A-level istaught in 11-18 schools and tends to be taught more frequently by
teachers with a degree in the subject (see Chapter 2).

Tables 1.8 — 1.10 present teachers in each of the mathematics qualification categories
cross-tabul ated with the GCSE achievement band of the school, the level of free
school meals (FSM) eligibility in the school and the level of pupils with special
educational needs in the school respectively.



30 Deployment in mathematics

Table 1.8

The teacher sample’s highest post-A-level qualifications in

mathematics by the GCSE achievement band of the school

GCSE achievement band (Total GCSE point-score 2002)

: e . ond ] ond )

mathematics ana | towest | TGI | wighest | FOTES
% % % % %

Degree in maths 31 39 41 47 54
B.Sc or BA with QTS or B.Ed 17 18 18 14 13
in maths
Cert Ed incorporating maths 7 6 6 5 5
PGCE incorporating maths 17 18 20 20 17
Other post-A-level maths 6 5 4 4 3
gualification
A-Level maths 7 6 5 5 6
No post-16 maths qualification 14 9 6 4 3
TOTAL 100 100 100 100 100
Base: 3,149

Due to rounding, percentages may not sumto 100

Source: NFER survey of teachers of mathematics, 2005.

Table 1.9

The teacher sample’s highest post-A-level qualifications in

mathematics by level of eligibility for Free School Meals in the

school

% Eligible Free School Meals 2002

2nd

2nd

rﬂ]lgtrp]tzsr,]tqgtt::sllflcatlon in L%\(/)v(;)st L%\g;ost leg(()j/(l)e Hi%:y?t ngg(;st
% % % % %
Degree in maths 56 49 38 38 35
B.Sc or BA with QTS or B.Ed 14 16 18 16 17
in maths
Cert Ed incorporating maths 4 5 6 8 5
PGCE incorporating maths 14 18 19 17 19
Other post-A-level maths 2 3 4 6 5
gualification
A-Level maths 4 6 5 9
No post-16 maths 1 5 9 10 10
qualification
TOTAL 100 100 100 100 100
Base: 3,188

Due to rounding, percentages may not sumto 100

Source: NFER survey of teachers of mathematics, 2005.
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Table 1.10  The teacher sample’s highest post-A-level qualifications in
mathematics by the percentage of SEN pupils in the school

Percentage of SEN pupils (2002)

Highest qualification in mathematics None 1-3% 4 - 29%
% % %
Degree in maths 67 42 35
B.Sc or BA with QTS or B.Ed in maths 12 16 17
Cert Ed incorporating maths 5 6 7
PGCE incorporating maths 8 18 20
Other post-A-level maths qualification 1 5 4
A-Level maths 5 6 7
No post-16 maths qualification 3 8 11
TOTAL 100 100 100

Base: 2,212.
Due to rounding, percentages may not sumto 100
Source: NFER survey of teachers of mathematics, 2005.

Tables 1.8 — 1.10 show that schools with lower than average GCSE results, higher
than average numbers of pupils taking free school meals or with higher numbers of
pupils with special needs tended to have a higher proportion of teachers without a
post-A-level qualification in mathematics. Conversely, schools with higher than
average GCSE results, lower than average numbers of pupils taking free school meals
or with fewer pupils with specia needs tended to have a higher proportion of teachers
whose highest post-A-level qualification in mathematics was at degree level. A
similar pattern of results was also reported for science, and may also pertain to other
subjects.

1.3.8 Degree class

This section examines the degree class of teachers and heads of departments teaching
mathematics in England. It begins by noting the overall picture before moving on to
consider differencesin the class of degree for the mathematics qualification bands. To
begin, Table 1.11 shows the degree class of teachers and heads in mathematics
departments in the samples.
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Table 1.11 Degree class held by mathematics teachers and heads of

department
Class of degree Mathematics teachers Heads of mathematics departments
N % N %
1% 261 8 58 8
2" 123 4 23 3
2(i) 766 24 161 21
2(ii) 804 25 208 27
3" 290 9 98 13
Ordinary 58 2 27 3
Other 138 4 40 5
No response 780 24 158 20
TOTAL 3,220 100 773 100

Due to rounding, percentages may not sumto 100
Source: NFER surveys of teachers of mathematics and heads of mathematics departments, 2005.

Table 1.11 shows that overall, around one-third of mathematics teachers and heads of
mathematics departments reported that they had obtained a 2(i) degree or higher, and
two-fifths of mathematics teachers and aimost half of heads of mathematics
departments declared that they held a degree of 2(ii) or lower. Less than one in ten of
the teachers and departmental heads had afirst class degree.

Tables 1.12 and 1.13 presents an analysis of teachers’ and departmental heads
highest post-A-level qualification by degree class, in order to ascertain whether
teachers and heads of department holding a degree in mathematics tended to have a
better class of degree than those with degrees in other subjects. In these tables, only
those teachers and heads of department who responded to the question concerning
degree class on their questionnaires are considered. Thus, the figures quoted relate to
a sub-sample of 2,440 mathematics teachers and 615 heads of department.
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Table 1.12  The teacher sample’s highest post-A-level qualification in mathematics by degree class

Degree Class

Highest post-A-level qualification in mathematics
1% 2" 2G) | 2Gi) | 3rd Ordinary Other

Degree in maths % 14 5 29 30 15 2 6
B.Sc or BA with QTS or B.Ed in maths % 12 5 36 32 7 4 6
Cert Ed incorporating maths % 13 22 25 6 13 13
PGCE incorporating maths % 33 40 13 4
Other post-A-level maths qualification % 13 38 20 14
No post-A-level maths qualification % 7 31 41 6

Base: 2,440
Due to rounding, percentages may not sumto 100

Source: NFER survey of teachers of mathematics, 2005.
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Table 1.13  Departmental heads’ highest post-A-level qualification in mathematics by degree class

Degree Class
Highest post-A-level qualification in mathematics 1ot ond 200 (i) 3¢ Ordinary | Other
Degree in maths % 9 3 24 32 20 5 6
B.Sc or BA with QTS or B.Ed in maths % | 10 7 33 32 8 3 7
Cert Ed incorporating maths % | 20 10 30 30 0 0 10
PGCE incorporating maths % | 10 2 25 46 10 6 3
Other post-A-level maths qualification % | 20 0 40 10 10 0 20
No post-A-level maths qualification % 0 4 29 25 21 4 18

Base: 615

Ns are small for some rows e.g. ‘ other post-A-level maths qualification’ and ‘no post-A-level maths qualification’, therefore percentages
may not be reliable

Due to rounding, percentages may not sumto 100

Source: NFER survey of heads of mathematics departments, 2005.
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Tables 1.12 and 1.13 show the following.

Almost half of mathematics teachers compared with one-third of heads of
department with a degree in mathematics held at least a 2(i) degree. This
means that in this sample the majority of heads of department with a degree in
mathematics held a degree of 2(ii) or lower.

More than half of the teachers with B.EJ/QTS in mathematics held a 1%, 2™ or
2(i) degree, suggesting that these teachers tended to have a better degree
classification than those with a degree in maths or those with a PGCE in maths
(but with a degree in another subject).

Almost three-fifths of mathematics teachers and more than two-thirds of heads
of mathematics departments in the PGCE in mathematics category held a
degree of 2(ii) or lower.

Extrapolating to the sample of 3,220 mathematics teachers and heads of 773
mathematics departments as a whole, we can deduce the following information.

1.4

Around one-sixth of mathematics teachers (13 per cent) and heads of
mathematics departments (17 per cent) held at least a 2(i) degreein
mathematics.

Almost one-fifth of mathematics teachers and one-third of heads of
department held a degree in mathematics of 2(ii) or lower.

Characteristics of heads of mathematics
departments and mathematics teachers

This section moves on to consider the characteristics of the heads of mathematics
departments and mathematics teachers in the survey samples, including:

gender

age

length of time in teaching and teaching mathematics
any previous career

other roles in department/school

contract type.

1.4.1 Gender

Of the 771 heads of mathematics departments who responded to the question on
gender on the questionnaire, just over half were male (53 per cent). The converse was
true of the sample of 3,210 teachers who responded to this question where the largest
proportion of teachers was female (55 per cent).
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1.4.2 Age

Mathematics teachers spanned a wide age-range from the youngest at 21 to the eldest
at 66 years of age. The mgjority of heads of department were aged between 30 and 59
and were evenly spread across these three decades. While one-fifth of teachers were
aged under 30, more than half of teachers were aged over 40 and almost one-third
were over 50, suggesting an ageing profile of mathematics teachersin line with data
from the Secondary Schools Curriculum and Staffing Survey (SSCSS) and reported as
an area of concern in the Smith Inquiry (2004, pp. 33-34). However, this did not differ
substantially from the age profile of all teachers (DfES, 2005).

Table 1.14  Age range of mathematics teachers and heads of department in
the samples

Age range Mathematics teachers Headje%farrr;;tzr?trgatics
N % N %
Under 25 150 5 1 <1
25-29 444 15 26 4
30-39 749 25 221 31
40-49 779 26 240 33
50-59 857 28 232 32
60+ 57 2 5 <1
TOTAL 3,036 100 725 100

184 mathematics teachers and 48 heads of department made no response to this question
Due to rounding, percentages may not sumto 100
Source: NFER surveys of teachers of mathematics and heads of mathematics departments, 2005.

Table 1.15 provides a breakdown of the age profile of mathematics teachers by the
highest post-A-level qualification in maths. In this sample, teachers with adegreein
mathematics were more or less evenly spread across the decades from 2060 years of
age. In contrast, maths teachers with no post-A-level qualification in the subject tend
to be older, with amost three-quarters of these teachers aged over 40.

Table 1.16 gives the age by highest qualification in maths breakdown for heads of
mathematics departments in the sample. Aswould be expected, the majority of
departmental heads holding the certificate in education in mathematics are aged over
50 years old. Departmental heads with a degree in mathematics are roughly spread
equally across the decades from 30-60.
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Table 1.15

highest post-A-level qualification in maths

Age range of mathematics teachers in the sample by their

Highest post-A- Age
level qualification Under 25 25-29 30-39 40-49 50-59 60+
in maths

% % % % % %
Degree in maths 7 18 26 23 24 2
B.Ed/QTS in maths 3 8 25 34 28 2
Cert Ed in maths 0 0 0 14 80 6
PGCE in maths 4 19 35 28 14 1
Other post-A-level 8 24 26 24 18 1
maths qualification
No post-A-level 3 8 17 29 42 <1
maths qualification

Base: 3,036

Due to rounding, percentages may not sumto 100
Source: NFER survey of teachers of mathematics, 2005.

Table 1.16

their highest post-A-level qualification in maths

Age range of mathematics departmental heads in the sample by

Highest post-A-level Age
qualification in maths

Under 25 25-29 30-39 40-49 50-59 60+
Degree in maths % <1 4 31 35 29 1
B.Ed/QTS in maths % 0 4 30 37 28 1
Cert Ed in maths % 0 0 0 16 84 0
PGCE in maths % 0 4 48 31 18 0
Other post-A-level %
maths qualification 0 0 38 19 38 6
No post-A-level %
maths qualification 0 3 22 24 49 3

Base: 725

NB: Low N on ‘cert.ed’ = 43; ‘no post-A-level qualifications = 37
Due to rounding, percentages may not sumto 100
Source: NFER survey of heads of mathematics departments, 2005.

1.4.3 Length of time in teaching and teaching mathematics

As Table 1.17 shows, despite the proportion of mathematics teachers who were aged
30 or over, amost two-fifths of teachers had been teaching mathematics for less than
five years at the time of the survey and more than half of the teachers had been
teaching mathematics for less than ten years, suggesting that as a whole, the sample
was not long-serving.

Overadll, nearly one-quarter (23 per cent) of the teacher sample had been teaching for
25 years or more. However, 15 per cent had been teaching mathematics for 25 years
or more. Thisindicates that a number of teachers who had been teaching for 25 years
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or more had been qualified as a teacher for more time than they had been teaching
mathematics, suggesting that some of these teachers had moved into teaching
mathematics subsequent to having been a qualified teacher in another subject.

Table 1.17 Length of time mathematics teachers have been teaching and the
length of time they have been teaching mathematics

Length of time Time spent in teaching Tim?nZ?f?en;ﬁﬁfshmg
N % N %
0-5 years 998 32 1,120 38
5 years, 1 month-10 years 540 17 536 18
10 years, 1 month—15 years 309 10 313 11
15 years, 1 month—-20 years 246 8 263 9
20 years, 1 month—25 years 302 10 255 9
25 years, 1 month or more 719 23 443 15
TOTAL 3,114 100 2,930 100

106 mathematics teachers did not respond to ‘timein teaching’; 290 mathematics teachers did not
respond to ‘time teaching mathematics'

Due to rounding, percentages may not sumto 100

Source: NFER survey of teachers of mathematics, 2005.

Table 1.18 presents the length of time that heads of departments had been teaching
and the length of time that they had been heads of mathematics departments. Overall,
more than half of heads of mathematics departments (57 per cent) had been in this
post for less than five years. One-quarter (25 per cent) of heads of department had
managed a department for more than ten years.

Table 1.18  Length of time heads of mathematics departments have been
teaching and the length of time they have been heads of

department
L : Time spent in teaching Time as head of
ength of time department

N % N %
0-5 years 28 4 421 57
5 years, 1 month—-10 years 160 21 140 19
10 years, 1 month—15 years 149 20 84 11
15 years, 1 month—-20 years 93 12 62 8
20 years, 1 month—25 years 117 15 19 3
25 years, 1 month or more 215 28 19 3
TOTAL 762 100 745 100

11 heads of department did not respond to ‘time spent in teaching’ question; 28 did not respond to
‘time as head of department’ question

Due to rounding, percentages may not sumto 100

Source: NFER survey of heads of mathematics departments, 2005.

As can be seen from Table 1.19, schools in the lowest band of GCSE attainment had
the largest representation of heads of mathematics departments with less than five
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years experience. At aimost one-third, this was nearly twice the proportion of heads
of department with more than ten years' experience in these schools.

Table 1.19  Length of time heads of mathematics have been heads of

department by the GCSE achievement band of the school
Length of time as head of department
GCSE Achievement band
'zl'g(t)gl GCSE point-score 0-5 years 5yrs, 1y?ac;2th -10 More than 10 years
N % N % N %

Lowest band 130 32 35 26 31 17

2nd lowest band 94 23 29 21 49 27

Middle band 71 17 34 25 32 18

2nd highest band 63 15 18 13 33 18

Highest band 51 13 20 15 34 19

TOTAL 409 100 136 100 179 100

Base: 724

49 no response

Due to rounding, percentages may not sumto 100
Source: NFER survey of heads of mathematics departments, 2005.

Aswith the GCSE attainment of schools, there were significant differencesin the
distribution of experienced and |ess-experienced heads of mathematics departmentsin
schools with varying levels of SEN pupils. Table 1.20 reveals that |ess-experienced
heads of department were represented within schools with a higher proportion of SEN
pupils more than twice as frequently (34 per cent) than heads of department with more
than ten years experience of the role (16 per cent).

Table 1.20  Length of time heads of mathematics have been heads of

department by the percentage of SEN pupils in the school

Length of time as head of department
Esggntage of SEN 0-5 years 5yrs, 1 month —10 More than 10 years
years
N % N % N %

None 11 4 1 1 10 8
1-3% 176 62 65 70 102 76
4-29% 95 34 27 29 22 16
Base: 509

Due to rounding, percentages may not sumto 100

Source: NFER survey of heads of mathematics departments, 2005.

1.4.4 Careers before teaching mathematics
The older age profile of teachers of mathematics, coupled with the fact that many

have been teaching for less than ten years may be related to the trend in this group for
having a career prior to entering teaching.
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Indeed, more than two-fifths (42 per cent) of mathematics teachers surveyed had had
another career prior to entering teaching. Of those teachers who had had a career
before teaching, the largest proportions had joined the teaching profession from
accountancy (22 per cent), engineering (17 per cent) and I T-related industries (10 per
cent).

By contrast, a smaller proportion of the mathematics heads of department had had a
career prior to entering the teaching profession — closer to one third (32 per cent). As
with mathematics teachers, the majority came from the accounting (26 per cent) and
engineering sectors (16 per cent).

1.4.5 Other roles in department/school

More than half of heads of department responding to the questionnaire reported that
they held no other roles or responsibilitiesin their school. Of the 45 per cent of heads
of department who held extra responsibilities, one-fifth held more senior management
roles within the school such as an assistant or deputy headship, being a member of the
senior management team or being a senior teacher; one-third had pastoral
responsibilities, mainly as aform tutor but also as head or deputy head of year; and
more than half held other whole-school roles including administrative, extra-
curricular and teaching and learning-related roles.

In contrast, more than two-thirds of teachers of mathematics also held some extra
roles or responsibilities within the school. The most frequently cited other
responsibilities held by mathematics teachers were in the area of pastoral care: one-
fifth of teachersin this category were form tutors and 14 per cent were either heads or
deputy-heads of year. Almost one-third of teachers with extra responsibilities held
whole-school responsibilities and more than one-quarter held extra responsibilities
within the mathematics department, usually related to a curriculum phase, such as
Key Stage 3 coordinator.

In total, three per cent of departmental heads in the sample and two per cent of the
teachers were Advanced Skills Teachers (ASTS).

1.4.6 Contract type

Teachers and departmental heads were asked to state whether their contract was
temporary, supply or permanent and full time or part-time. The following findings are
based on the samples of 3,220 mathematics teachers and 773 heads of department.

« Overall, 93 per cent of mathematics teachers in the sample were on
permanent contracts, 5 per cent held temporary contracts and 2 per cent
were supply teachers.

« Just over onein ten of the mathematics teachers (11 per cent) were part-
time.

« 94 per cent of the departmental heads held permanent contracts and 6 per
cent stated that they were atemporary or acting head of department.
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To sum up the characteristics of mathematics teachers and heads of mathematics
departments, we have seen an ageing profile of teachers and heads of departments.
However, half of the teachers had been teaching for less than ten years and the
majority of heads of department had experience of this post for less than five years. A
large proportion of teachers had had a career prior to teaching, which may explain the
relationship between their age and experience.

1.5 Concluding comments

Based on responses from departmental heads, almost one-quarter of the teachers
deployed to teach mathematics were either non-specialists or were principally
teachers of other subjects. However, this overal figure for the qualifications of
mathematics teachers masks inequity in staffing between schools. Thus, the least
qualified teachers were most often found in the lowest attaining schools, those serving
areas of socio-economic deprivation and those with an 11-16 age range.

Whilst not suggesting that teachers' qualifications necessarily equate with the quality
of teaching, these findings would suggest the need for a continued focus on attracting
as many maths specialists as possible to the profession. Further, given the proportion
of non-specialists currently teaching maths, professional development may be needed
for these teachers in order to consolidate and extend their subject knowledge. This
seems especially the case when, as Chapter 5 will show, furthering maths subject
knowledge and skills was reported to be the foci of professional development least
often across the departments in the sample. Additionally, given the inequity in the
staffing of mathematics that exists between schools, the data rai ses questions as to
how a better balance can be achieved in order to ensure that all pupils, regardless of
the school they attend, have a more equal chance of receiving specialist teaching.
Indeed, we will see further evidence of inequity when we examine how the
deployment of teachers varies according to ability grouping in the next chapter.
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2

The staffing of mathematics lessons

Key findings

In determining how to deploy teachers to maths classes, departmental heads
overwhelmingly gave priority to year groups/ courses that involve national
assessment: Year 9, intermediate and higher tiers of GCSE maths and AS/A2-
level. By contrast, lower ability and younger classes were generally not the
principa focus when determining the deployment of teachers.

In terms of the factors that figured most highly in their deployment decision-
making, the most frequently nominated was the need to be fair to all staff, that is
to ensure each a spread of year and ability groups. In contrast, staff professional
development and staff preference were prioritised least often, each by fewer
than one-quarter of departmental heads.

There was variation in the priority given to factors depending on the age range
of the school. Because of the level of understanding required for AS/A2-level
teaching, departmental heads from 11-18 schools were somewhat more inclined
to give precedence to subject knowledge. Those from 11-16 schools more often
prioritised staff experience of teaching year groups/ courses and staff expertise

In engaging pupils.

Analysis was undertaken to ascertain how deployment varies by year group /
course and ability grouping. Regarding the deployment of teachers by year
group, the key difference was apparent at AS/A2-level where a much greater
amount of the time was taught by teachers with a degree in maths than was the
case in key stages 3 and 4.

In terms of the teachers without post-A-level qualifications, they taught maths
classes across key stage 3 and key stage 4. On the basis of this sample, they
delivered upwards of 10 per cent of the mathstime taught in Years 7, 8 and 9
and GCSE maths.

Teachers qualifications in maths emerged as a key determinant of the ability
groups they taught. Teachers with no post-16 qualifications in maths were most
frequently deployed to teach low ability groups throughout key stages 3 and 4.
In contrast, teachers with a degree in maths were most likely to be allocated to
teach high ability groups. This was the case throughout key stages 3 and 4
though was especially soin Year 9 and at GCSE.

Almost one-third of departmental heads responded that their department had
experienced ‘agreat deal’ of difficulty in the area of staff shortages and almost
three-fifths had experienced shortages ‘quite alot’ or ‘agreat deal’. The
strategies most frequently employed in order to aleviate staff shortages included
using teachers of other subjects, using supply teachers, increasing the teaching
timetable of other teachers within the maths department and increasing class
sizes.
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2.1 Introduction

Chapter 1 of this report set out the qualifications of the teachers who currently teach
mathematics lessons in a sample of one in four secondary schools in England. This
section now considers how these teachers are deployed to teach the various year
groups and ability groups in terms of the qualifications that they hold.

To this end, this chapter sets out the year groups and key factors that are prioritised in
departmental heads' decision-making on the deployment of staff to mathematics
classes. It then moves on to consider how this transates into practice by examining
the teaching timetables of our sample in order to ascertain how deployment varies
according to year group and ability group at Key Stage 3, type of course and level at
Key Stage 4 (for example, entry-level maths, GCSE maths — foundation tier,
intermediate tier, higher tier) and at AS/A2-level. The chapter then concludes by
considering the sample’ s experience of shortages of mathematics-specialist teaching
staff and the strategies used to remedy such shortages.

Thus, the chapter is structured as follows:

Section 2.2  Decision-making regar ding the deployment of teachersto classes
Section 2.3  Thedeployment of teacher sto mathematics classes

Section 2.4  Strategiesfor alleviating staff shortages

Section 2.5 Concluding comments

2.2 Decision-making regarding the deployment of

teachers to classes
In order to understand the way in which decisions are made regarding the allocation
of available teachers to the various maths classes, heads of mathematics departments
were invited to answer the following in their questionnaires:

‘In determining how to deploy teachers to teach maths classes, please select
fromthe list the four year groups/ courses that tend to be given the highest
priority in your decision making.’

‘In determining how to deploy teachers to teach maths classes, please select
fromthe list the three factors that tend to be given the highest priority in your
decision-making.’

Table 2.1 and Table 2.2 set out the findings from these inquiries. Both tables first
show the responses from all of the heads of maths departments in the sample, then the
results are presented for the departmental heads working in 11-16 schools and then
those from 11-18 schools.
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Table 2.1 The year groups and courses given the highest priority in
departmental heads’ decision-making when deploying teachers to

maths classes

The figures show the percentage of heads of department nominating each year
group / course for the overall sample and then for 11-16 and 11-18 schools

Year group / course given the
highest priority in the
deployment of staff

Heads of maths:
all sample schools

Heads of maths:

11-16 schools

Heads of maths:
11-18 schools

N % N % N %
Year 7 175 23 104 32 61 16
Year 8 97 13 64 20 23 6
Year 9 661 86 316 97 303 80
GCSE maths foundation 219 28 136 42 59 16
GCSE maths intermediate 693 90 307 95 331 87
GCSE maths higher 684 89 293 90 337 89
Other key stage 4 maths 29 4 17 5 12 3
AS/A2-level maths 396 51 5 2 337 89
Other post-16 maths 25 3 2 <1 18 5
No response 16 2 10 3 5 1
TOTAL 773 100 325 100 381 100

Multiple response question: heads of department could select up to four year groups, therefore

percentages may not sumto 100

Source: NFER survey of heads of mathematics departments, 2005.

Table 2.2 The factors given the highest priority in departmental heads’
decision-making when deploying teachers to maths classes

The figures show the frequency and percentage of heads of department
nominating each factor for the overall sample and then for 11-16 and 11-18

schools

Year group / course given the
highest priority in the
deployment of staff

Heads of maths:
all sample schools

Heads of maths:

11-16 schools

Heads of maths:
11-18 schools

N % N % N %
Need to be fair to all staff 537 70 294 69 264 69
(spread of year / ability groups)
Staff subject knowledge 521 67 203 63 268 70
Staff experience of teaching 488 63 218 67 234 61
year groups / courses
Staff expertise in engaging 435 56 204 63 194 51
pupils
Staff professional 177 23 71 29 95 o5
development
Staff preference 158 20 55 17 81 21
No response 16 2 8 3 6 2
TOTAL 773 | 100 325 100 381 100

Multiple response question: heads of department could select up to three factors, therefore

percentages do not sumto 100

Source: NFER survey of heads of mathematics departments, 2005.
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The tables reveal the following about departmental heads' decision-making regarding
the deployment of available teachers to maths classes.

Overwhelmingly, priority was given to year groups/ courses that involve national
assessment, though the precise focus differed according to the age range of the school.

In 11-18 schools in the survey sample, the vast majority of heads of department —
amost 90 per cent — indicated that they gave precedence to AS/A2-level groups and
higher tiers of GCSE maths, then intermediate GCSE groups.

Departmental heads from 11-16 schools almost unanimously gave highest priority to
Y ear 9 followed by the intermediate then higher tiers of GCSE maths. This reflects
the rationales given by several of the heads of department in 11-16 schools
interviewed for the case-study phase of the research who, when discussing how they
allocated teachers to classes, relayed how those on the cusp of achieving level 5 or
higher in Year 9 national assessment, D/C borderline groups at GCSE and high
attaining GCSE classes would be prioritised because these were ‘ critical’ to published
school attainment statistics.

By contrast, lower ability and younger classes were generally not the principal focus
when determining the deployment of teachers. A minority of departmental heads
responded that they gave precedence to the foundation tier of GCSE and the early
years of key stage 3, though Y ear 7 — as pupils’ introduction to maths at secondary
level —did figure higher in decision-making than Y ear 8. In both 11-16 and 11-18
schools, these courses and year groups were not often prioritised, though this was
especially the case in 11-18 schools.

As Table 2.2 presents, when asked to select the three factors that figured most highly
in their decision-making regarding the teachers to deploy to classes, the composition
of teachers’ own timetable was most frequently identified. The need to be fair to all
staff, that is to ensure a spread of year and ability groups, was nominated by 70 per
cent of the sample overall, was the top factor among departmental headsin 11-16
schools and was a close second for heads of department in 11-18 schools. Also
commonly cited overall were factors associated with the skills the teacher would bring
to the class:. staff subject knowledge, experience of teaching year groups/ courses and
expertise in engaging pupils. In contrast, whilst the need to be fair to all was the most
frequently endorsed factor by the sample overall, other factors focussed on the
teachers themselves — their professional development and their preference —were
prioritised least often, each by fewer than one-quarter of departmental heads.

Aswas the case with the differing priority given to year groups, there was variation
according to the age range of the school in the factors that figured predominately in
departmental heads’ deployment decision-making. In particular, departmental heads
from 11-18 schools were somewhat more inclined to give precedence to subject
knowledge. Thiswas the most frequently identified factor by heads of department in
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these schools, which, according to the case-study data, was because of the level of
understanding required for AS/A2-level teaching. Those from 11-16 schools more
often prioritised staff experience of teaching year groups/ courses and staff expertise

in engaging pupils.

Having established the year groups/ courses and factors that feature most
predominately in departmental heads decision-making on deployment, we will now
consider how this trandlates into practice by examining the teaching timetables of our
sample.

2.3 The deployment of teachers to mathematics

classes
Chapter 1 of this report set out the qualifications of 3,220 teachers of maths and 773
head of departments, and earlier in this chapter departmental heads' decision-making
regarding the deployment of teachers to classes was discussed. We will now examine
the year groups and courses that the teachers in the survey sample taught in order to
examine whether there were any differences in how staff with the various
gualifications were allocated to teach year groups and courses.

This analysis was undertaken by inviting teachers in their questionnaires to state, as
appropriate, the number of periods per week’ they taught to each of:

« key stage 3: Year 7, Year 8, Year 9
« key stage 4: GCSE maths, entry / certificate-level maths, other key
stage 4 maths

« post-16 maths:. AS/A2-level, further maths, other post-16 maths courses

For the purposes of the analysis, the periods spent teaching each year group / course
were converted into time spent teaching in minutes (by multiplying the number of
periods by the length of periods). This established the length of time per week that
each teacher respondent spent teaching each year group / course. By summing all
responses for, say, Year 7, we could ascertain the total length of time that the teacher
sample spent teaching Y ear 7. Thisfigure was then disaggregated by qualification
band, that is teachers’ highest maths qualification (as set out in Chapter 1). Thiswas
repeated for all year groups and courses. From this, we have been able to determine —
for our sample — firstly the proportion of time taught by teachers with the various
qualifications and secondly how deployment varies by year group / course. For
example, do those teachers without post-A-level qualifications in maths tend to be
allocated to certain year groups? Do teachers who hold a degree in maths teach more
GCSE and A-level courses?

"Teachers in schools operating 6-day or 10-day timetables etc... were asked to state the number of periods taught over the 6 days
or 10 days, etc., as appropriate. When analysis was undertaken of their timetable data, their figures were calculated to give
proportionately the number of periods they would have taught over a 5-day period.
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Table 2.3 presents the results of this analysis for the sample of teachers overall.
Tables 2.4-2.5 then set out the findings split by the age range of the school because, as
section 2.2 showed, deployment priorities differed as heads of department allocated
staff across five year groupsin 11-16 schools and across seven year groupsin 11-18
schools.
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Table 2.3
mathematics: overall sample

The proportion of time taught to each year group / course by teachers’ highest post-A-level qualification in

Proportion of time taught to each year group / course

Highest post-A-level qualification %OJS?;:‘?;S Further
in mathematics category Year 7 Year 8 Year 9 GCSE Entry Level | A-level maths

% % % % % % (%
Degree in maths 42 39 40 41 42 30 66 73
B.Sc or BA with QTS or B.Ed in maths 16 16 17 17 17 19 13 10
Cert Ed incorporating maths 6 6 6 6 7 9 2 <1
PGCE incorporating maths 18 20 20 19 20 20 15 13
Other post-A-level maths qualification 4 5 6 5 4 3 2 1
A-Level maths or no post-16 maths qualification 14 13 11 12 10 19 2 2
No response <1 <1 <1 <1 <1 0 0 0
TOTAL 100 100 100 100 100 100 100 100
Base: 2,945

Due to rounding, percentages may not sumto 100
Source: NFER survey of teachers of mathematics, 2005.
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Table 2.4 The proportion of time taught to each year group / course by teachers’ highest post-A-level qualification in

mathematics: 11-16 schools

. o % Teachers Proportion of time taught to each year group / course

ighest post-A-level qualification in
in mathematics overa Year 7 Year 8 Year 9 GCSE Entry Level

category
% % % % %

Degree in maths 31 30 31 33 33 15
B.Sc or BA with QTS or B.Ed in maths 20 19 20 20 21 22
Cert Ed incorporating maths 8 7 7 8 9 9
PGCE incorporating maths 20 23 23 21 22 24
Other post-A-level maths qualification 4 6 6 5 4 5
A-Level maths or no post-16 maths qualification 17 15 12 13 12 26
No response <1 <1 <1 <1 <1 0
TOTAL 100 100 100 100 100 100

Base: 1,051

Due to rounding, percentages may not sumto 100
Source: NFER survey of teachers of mathematics, 2005.
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Table 2.5
mathematics: 11-18 schools

The proportion of time taught to each year group / course by teachers’ highest post-A-level qualifications in

Proportion of time taught to each year group / course

Highest post-A-level qualification % Teachgrs Further
in mathematics overall in Year 7 Year 8 Year 9 GCSE | Entry Level | A-level

category maths

% % % % % % %

Degree in maths 47 45 46 46 47 46 65 73
B.Sc or BA with QTS or B.Ed in maths 14 15 15 16 16 15 15 11
Cert Ed incorporating maths 5 6 6 5 6 10 2 <1
PGCE incorporating maths 18 18 17 17 18 14 15 13
Other post-A-level maths qualification 5 6 6 5 5 2 2 <1
A-Level maths or no post-16 maths qualification 12 11 10 11 9 13 2 3
No response <1 <1 <1 <1 <1 0 0 0
TOTAL 100 100 100 100 100 100 100 100
Base: 1,631

Due to rounding, percentages may not sumto 100
Source: NFER survey of teachers of mathematics, 2005.
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2.3.1 Deployment by year group
Examination of the tables reveals the following about the deployment of teachersto
year groups.

The second column of al of the tables shows the proportion of the samples holding
each of the maths qualification types. Examining this against the figures for time, it
can be seen that at key stages 3 and 4 (except entry level) the proportion of time
taught by each of the qualifications bandsis very roughly in line with percentage of
sample to hold this qualification. For example, those with B.Ed/QTS in maths
constitute 16 per cent of the overall sample, and about 16 per cent of the time taught
by the teacher sample to each year group was taken by this band. This means that
those with a degree in maths, i.e. the largest qualification band, taught the largest
amount of the time for each year group / course (save entry/certificate-level maths).
Thiswas especially the case for AS/A2-level maths and further maths. Here, in fact,
substantially more of the time was taught by teachers with a degree —in our overall
sample, they taught two-thirds of the AS/A2-level time. Thiswould reflect the priority
given to AS/A2-level and the focus on subject knowledge in 11-18 schoolsin
departmental heads' decision making regarding deployment.

In terms of teachers without post-A-level qualificationsin maths, they taught each
year group of key stage 3 and key stage 4 courses, teaching upwards of 10 per cent of
the timein this sample. As Table 2.3 shows, there was a slightly greater concentration
inYear 7 (especialy for those with no post-16 qualification in maths), but slightly
less concentration at GCSE and much less so at AS/A2-level. None the less, although
tiny proportions, there were still teachers taking AS/A2-level classes with no A-level
or no post-A-level qualification in the subject themselves.

Chapter 1 revealed that in terms of qualifications, those with a degree in maths were
more strongly represented in 11-18 schools, and that teachers without post-A-level
qualifications in maths were found in greater numbersin 11-16 schools. As Tables 2.4
and 2.5 show, this was reflected in the analysis of teaching time, and there were some
stark differences in the amount of time taught by teachers with the various
gualifications throughout key stages 3 and 4 according to the age range of the school.
Using GCSE as an example, in 11-16 schools one-third of the time that our teacher
sample spent with GCSE classes was taken by teachers with a maths degree. In
contrast, in 11-18 schools, aimost half the time that the teacher sample spent teaching
GCSE mathematics was taught by those with a degree in the subject.

To sum up so far, in terms of the deployment of teachers by year group, the key
difference was apparent at AS/A2-level where a much greater amount of the time was
taught by teachers with a degree in maths than was the case in key stages 3 and 4.
Teachers with no post-A-level qualificationsin maths were spread across key stages 3
and 4. They were not, as might have been the case, allocated predominately to teach
Year 7 or Year 8 with a smattering of teaching elsewhere. On the basis of this
evidence, the deployment of staff in terms of their qualifications did not appear to
vary substantially by year group until AS/A2-level.
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However, in contrast, when we look at teachers’ qualifications by the ability groups
they teach, this does emerge as a more influential determinant of deployment at key
stages 3 and 4. Thefirst clue of thisis evident in Tables 2.3 and 2.4, with teachers
without post-A-level qualifications in maths delivering upwards of 20 per cent of the
total time that was taught to entry-level/certificate-level classes. This section will now
move on to consider how deployment varies by ability grouping in greater depth.

2.3.2 Deployment by ability grouping

In their questionnaires, teachers were asked to indicate, as appropriate, the ability
groupings (mixed ability, low, mid, high) they taught for each year of key stage 3 and
to state the tiers of GCSE mathematics that they taught: low, intermediate, high.

Analysisrevealed that teachers with no post-16 qualification in maths did teach all
ability groups from Year 7 to GCSE. However, the greatest proportion was deployed
to teach low ability classesin each year of key stage 3 and also at key stage 4. This
was particularly the case when teaching GCSE where around three-fifths of those
without post-16 maths qualifications had been allocated to teach GCSE foundation
level.

That is not to say, however, that low ability groups at key stage 3 and foundation tier
GCSE were most often taught by teachers with no-post-16 qualification. Table 2.6
takes all the teachers in the sample who teach low ability maths groups and splits the
datain terms of the qualification of these staff. This shows that around 10 per cent of
the teachers taking low ability groups had no post-16 qualifications in maths. None
the less, compare this table with Table 2.7 which shows the percentage of the teachers
taking high ability groups and it can be seen that proportionately more teachers with
no post-16 qualifications in maths were deployed to teach low ability groups.

Teachers with adegree in maths were most likely to be allocated to teach high ability
groups. Thiswas the case throughout key stages 3 and 4 though was especially soin
Year 9 and at GCSE. For example, as shown in Table 2.7:

« half of the teachers deployed to teach the higher tier of GCSE maths had a
degree in the subject

« incontrast, 38 per cent of those teaching foundation tier had a maths
degree.
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Table 2.6

group / course by teachers’ highest qualifications in maths

The proportion of teachers who teach low ability for each year

Year group / course taught

High_e_st p_ost-_A-IeveI _ Z?/Zre;f?ners Year 7 Year 8 Year 9 GCSE
qualification in mathematics category Low ability Low ability Low ability Foundation tier
% % % %

Degree in maths 42 37 38 39 38
B.Sc or BA with QTS or
B.Ed in maths 16 18 17 16 16
Cert Ed incorporating
maths 6 6 7 6 7
PGCE incorporating maths 18 19 18 18 20
Other post-A-level maths
gualification 4 5 6 5 4
A-Level maths 6 5 5 6 5
No post-16 maths
gualification 8 10 ° 10 8
TOTAL 100 100 100 100 100

Base: Y7 = 805; Y8 = 936; Y9 = 975; GCSE foundation: 1640

Due to rounding, percentages may not sumto 100

Source: NFER survey of teachers of mathematics, 2005.

Table 2.7 The proportion of teachers who teach high ability for each year

group / course by teachers’ highest qualifications in maths
Year group / course taught
Highest post-A-level % Teachers
qualification overall in Year 7 Year 8 Year 9 GCSE
in mathematics category High ability High ability High ability Higher tier
% % % %

Degree in maths 42 40 41 48 51
B.Sc or BA with QTS or
B.Ed in maths 16 18 18 18 17
Cert Ed incorporating
maths 6 6 7 6 5
PGCE incorporating maths 18 20 20 17 19
Other post-A-level maths
gualification 4 5 5 4 3
A-Level maths 6 6 5 4 3
No post-16 maths
gualification 8 5 3 3 1
TOTAL 100 100 100 100 100

Base: Y7 = 745; Y8 = 795; Y9 = 903; GCSE foundation: 1224

Due to rounding, percentages may not sumto 100
Source: NFER survey of teachers of mathematics, 2005.
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2.3.3 Comparison with the Secondary School Curriculum and

Staffing Survey
The timetable analysis from this study was compared with the data from the 2002
Secondary School Curriculum and Staffing Survey (SSCSS) to attempt to ascertain if
there had been any change over the three years from 2002 to 2005. Strictly speaking,
adirect comparison can not be made because the SSCSS analysed the data in terms of
the number of periods taught (standardised to 40 minutes) whereas this study used
actual time spent teaching mathematics. However, the results are presented below by
way of illustration. Although we must be cautious in interpreting the findings, in the
NFER research lower proportions were taught by teachers with a degree in maths and
by teachers with no post-A-level qualification in the subject. In contrast, greater
proportions were taught by those with a PGCE incorporating maths.

Table 2.8 The highest post-A-level qualification teachers held in
mathematics by the proportion of maths time / periods taught to
Year 7-13

Highest post-A-level qualification in NFER 2005 SSCS 2002

mathematics % of time % of periods

Degree in maths 43 51

B.Sc or BA with QTS or B.Ed in maths 17 17

Cert Ed incorporating maths 6 8

PGCE incorporating maths 19 10

Other post-A-level maths qualification 5 1

No post-A-Level qualification 10 13

Base: 2945 individuals (NFER); 209 schools (SSCSS)
Source: NFER survey of teachers of mathematics, 2005; School Staffing and Curriculum Survey, 2002.

2.4 Strategies for alleviating staff shortages
This section now considers the survey sample’ s experience of shortages of
mathematics-specialist teaching staff and the strategies used to remedy such
shortages.

Firstly, both heads of department and teachers were asked to consider the extent to
which their department had suffered from shortages of mathematics-specialist
teaching staff over the previous three years, or the time in which they had been at the
school if shorter.

Of the 750 heads of mathematics departments who responded to this survey question,
almost one-third responded that their department had experienced ‘agreat deal’ of
difficulty in this area and amost three-fifths had experienced shortages ‘quite alot’ or
‘agreat deal’. Indeed, just 10 per cent of heads of mathematics departments
responded that they had not experienced any shortages of mathematics-specialist
teaching staff.
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Of the mathematics teachers who responded to this question on the teacher survey,
just over one-tenth were not sure of the extent to which their department had been
affected by shortages of maths-specialist teaching staff. One-quarter of teachers
reported their department had experienced ‘quitealot’ of difficulty and another
quarter cited ‘agreat deal’. Fifteen per cent of teachers reported that their departments
had not experienced any difficulties. Disparities between the teacher and head of
department responses to this question suggest that teachers tended to under-estimate
the extent of difficulties their departments were experiencing in terms of recruiting
and retaining maths-specialist teaching staff, whereas heads of mathematics
departments, as would be expected, had a much better overview of the difficulties that
their department was facing.

The head of mathematics department sample was then asked to indicate the frequency
with which they employed a number of pre-selected strategies in order to aleviate
shortages. Respondents could choose from four responses: ‘frequently’, * sometimes’,
‘rarely’ and ‘never’. Table 2.9 sets out their responses to this question.

Table 2.9 Strategies used by heads of mathematics departments to
alleviate staff shortages

Frequency

Strategies to alleviate staff Frequently | Sometimes | Rarely | Never No
shortages response

% % % % %
Use teachers of other o5 40 20 12 3
subjects
Use non-maths-specialist
supply 23 36 17 20 4
Use maths-specialist supply 20 39 20 17 4
Increase maths teachers’ 11 32 23 32 3
timetables
Increase maths class sizes 11 22 19 44 4
Use student teachers to teach 6 17 14 58 5
maths
Use support staff to teach 4 11 15 66 5
maths
Increase NQTSs’ timetables 2 9 14 70
Reduce no. of timetabled 5 5 6 83 4
lessons
Base: 773

Due to rounding, percentages may not sumto 100
Source: NFER surveys of heads of mathematics departments, 2005.

Overall, heads of departments reported that strategies most frequently employed in
order to alleviate staff shortages included using teachers of other subjects (two-thirds
responded that this strategy was used ‘frequently’ or ‘ sometimes’); using supply
teachers (more than three-fifths); increasing the teaching timetabl e of other teachers
within the maths department (two-fifths); and increasing class sizes (one-third). Less
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frequently used strategies included using support staff to take classes (15 per cent);
increasing NQTS' timetables (11 per cent) and reducing the timetabled number of
mathematics lessons for pupils (7 per cent).

Respondents were also given the opportunity to report any ‘other’ strategies that they
had employed in order to alleviate staff shortages. The range of strategies reported
here by the heads of 39 mathematics departments included using non-qualified
teachersin seven cases, exploiting links with Initial Teacher Training institutions (five
cases), recruiting overseas teachers, rotating staff, reducing the number of courses
offered by the department, team teaching and using members of the senior
management team to teach mathematics.
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Case study Strategies used in case-study mathematics departments to
alleviate staff shortages

‘Growing your own teachers’

Two 11-16 case-study departments had encouraged their teaching assistants to
become teachers of mathematics. With support from the head of department and the
rest of the teaching staff, these teachers took low ability classes to begin with, and
were continuing to study for QTS whilst teaching.

Recruiting ASTs
One 11-16 school, faced with shortages in the mathematics department, recruited
mathematics teachers with the view to training them as ASTSs.

‘It was a way to attract members of staff that are of good calibre and obviously they
[the school] didn't have to pay because it's supplemented through the DfES’ (AST
mathematics, 11-16 school).

Achieving specialist status

‘Where we've tried for Government initiatives or opportunities towards maths and
science, it’'s with that [alleviating staff shortages] in mind — these are the very hardest
teachers to find and to keep. So we applied to become a specialist school for science
and mathematics, which would mean that most of the new resources that are bought
could go into science and mathematics. We put up a new building to house the
maths department and the reason was obvious — that people would want good
facilities, and there was a good chance that we would be able to teach the subject
well and create some stability in the staffing and it seems to have done just that’
(headteacher, 11-18 school).

Prioritising high ability groups

‘When we had long-term illness with a member of staff, where s/he had high ability
groups, and the members of staff in the department lost their free periods to cover for
other classes or were taken from their class to teach those groups. You can argue for
and against it, but as a consequence, our SAT results were at a reasonably good
level given the difficult situation and it was probably the best we could do in those
circumstances (mathematics teacher, 11-16 school).

Raise the profile of the department

One 11-18 school has become involved with the lead inspector at their LEA.
Through working on the key stage 3 numeracy strategy and getting involved with
summer schools, the department has raised its profile within the LEA and is seen as
an dynamic place to work, particularly within its links with Initial Teacher Training
institutions.

Pre-emptive strikes

‘| start as early as December every year. | try to second-guess the market. | second-
guess what the teachers will turn out to do. Sometimes | get it slightly wrong. I'd
rather err on the side of having too many, rather than too few teachers. And so last
year, | had one too many mathematicians in the end and we've had a totally stable
department this year, with nobody leaving’ (headteacher, 11-18 school).

Using Senior Management Team (SMT) to cover classes
‘We’ve had to have the SMT taking some of their time out to get people in front of a
class’ (head of department, 11-16 school).
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2.5 Concluding comments

The previous chapter showed that there was inequity in mathematics staffing between
schools, in that the least qualified teachers were most often found in the lowest
attaining schools, those serving areas of socio-economic deprivation and those with an
11-16 age range. This chapter has documented how this was reflected in teaching
time. For example, compared with 11-18 schools, in 11-16 schools smaller
proportions of the maths time at key stages 3 and 4 was taught by teachers with a
degree in the subject.

In addition to inequity between schools, imbalance was a so evident within schools:
for example, in terms of the deployment of teachersto ability groupings. Teachers
with no post-16 qualifications in mathematics were most frequently deployed to teach
low ability groups throughout key stages 3 and 4. In contrast, those with a maths
degree were more likely to be allocated to AS/A2-level and high ability groups at
Year 9 and GCSE. Aswas stated in Chapter 1, such findings prompt questions as to
how amore even distribution of staffing can be achieved in order to ensure that all
pupils, regardless of their attainment level and the school they attend, have a more
equal chance of receiving specialist teaching. This seems especially important when,
as the Introduction documented, concerns have been expressed about the adverse
effect of shortages of specialist teachers in mathematics on pupil performance.
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3 The contribution of support staff in
mathematics departments
Key findings

The vast mgjority of the heads of mathematics surveyed indicated that their
department received in-class support from support staff (four per cent of
mathematics departments did not receive any in-class support). However, whilst
in-class support might have been available to the department overall, it was not
always available to every class. one in four maths teachers reported receiving no
in-class support.

Those in receipt of in-class support rated their level of satisfaction with both the
amount and quality of support received. Around two-fifths of departmental
heads and teachers of mathematics were broadly satisfied with the amount
received. Their ratings of the quality of in-class support were higher with just
over half of maths heads and nearer three-fifths of maths teachers registering
satisfaction.

Compared with in-class support, fewer maths departments and teachers were in
receipt of administrative assistance, and those who did receive such support
recorded |ess satisfaction with the amount available.

The majority (69 per cent) of departmental heads did not have any support staff
attached solely to their department. These maths-dedicated support staff were
rarely perceived to be specialistsin the subject in terms of their background or
training.

Analysis revealed that where departments had dedicated support staff, both
maths teachers and departmental heads were significantly mor e satisfied with
the amount and quality of in-class support and administrative support they
received.

There was al so an association between satisfaction and the presence of maths-
dedicated support staff who were regarded as specialists in the subject itself,
either through background or training. The heads of those department where
such support staff worked were significantly mor e satisfied with the quality of
in-class support they received.
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3.1 Introduction

This section looks at the contribution of support staff working in mathematics
departments (e.g. teaching assistants, learning support assistants, departmental
assistants). The discussion draws on survey data from heads of mathematics
departments and teachers of mathematics.

The main themes of this chapter are outlined below:

Section 3.2 Numbersof support staff

Section 3.3 Tasksundertaken by support staff

Section 3.4  Satisfaction with support staff

Section 3.5 Developing the contribution of support staff

Section 3.6  Concluding comments

3.2 Numbers of support staff

Almost all the heads of mathematics surveyed indicated that their department received
some in-class support from support staff (just four per cent of these departments did
not receive any such support) and the majority of departments also received
administrative support. In most cases, these support staff were not based in the maths
department. As Table 3.1 shows, 69 per cent of departmental heads recorded that they
did not have any support staff attached solely to their department. Where departments
did have support staff working exclusively in their department, these maths-dedicated
support staff were rarely perceived to be specialists in the subject in terms of their
background or training. Just one-third of the departments with maths-dedicated
support staff — 10 per cent of the sample overall — had support staff that were
perceived to be specialists in maths as a discipline.
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Table 3.1 Number of mathematics departments with support staff working
only in mathematics
Number of Percentage of
Support staff working only in mathematics ?:;gﬁTn?atrﬁ: r;:;r;fmqaetrﬁ:
N %
No support staff attached only to mathematics 534 69
1 member of support staff attached only to mathematics 177 23
2 members of support staff attached only to mathematics 43 6
3 or more members of support staff attached only to 10 1
mathematics
No response 9 1
TOTAL 773 100

Due to rounding, percentages may not sumto 100
Source: NFER survey of heads of mathematics departments, 2005.

3.3 Tasks undertaken by support staff

This section moves on to look at the range and frequency of tasks carried out by
support staff working with mathematics departments. Departmental heads were asked
to rate how often (‘frequently’, ‘sometimes’, ‘rarely’ or ‘never’) support staff carried
out arange of tasksin their department. Table 3.2 details their responses.

Table 3.2 Head of departments’ ratings of the amount of support
mathematics departments received from support staff
Frequently | Sometimes | Rarely | Never No
Type of support response
% % % % %
Supporting the learning of an individual in 55 34 9 3 <1
class
Supporting the learning of a small group in 28 41 22 8 1
class
Preparing resources 19 27 27 26 1
Administrative tasks 18 23 21 37 1
Providing behaviour management support 8 33 35 23 1
in class
Managing the class whilst the teacher 1 7 29 62 1
works with individuals
Marking 1 5 14 78 1
Base: 773

Due to rounding, percentages may not sum to 100
Source: NFER survey of heads of mathematics departments, 2005.

The tasks most frequently carried out by support staff were those related to providing
in-class support, including supporting the learning of an individual (89 per cent
recording frequently or sometimes) as well as small groups (69 per cent recording
frequently or sometimes). The frequency of administrative tasks (including the
preparation of resources) undertaken by support staff varied. Along with marking,
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managing the class whilst the teacher worked with individuals was a task unlikely to
be carried out by support staff.

In total, 59 respondents (8 per cent) indicated that support staff carried out other tasks
in addition to those listed. Of those who provided details, the most frequently cited
tasks included taking groups outside the class (8 respondents) and preparing displays
of pupils’ work (7 respondents). Other tasks (those receiving five responses or |ess)
included: taking whole classes; cover supervision and team teaching.

3.4 Satisfaction with support staff
This section considers both departmental heads and mathematics teachers’ satisfaction
with the assistance received from support staff.

In the questionnaire, both heads of department and teachers were firstly asked if they
received in-class and administrative support. Heads of maths were asked to respond
considering their department overall while teachers were invited to answer based on
their own individual experience. We considered departmental heads' responses to this
in section 3.2 but they are referenced again here in order to show the difference
between their experience and that of teachers.

The vast mgjority of the heads of maths indicated that their department received in-
class support from support staff: just four per cent of departments received no such
support. However, whilst in-class support might have been available to the
department overall, it was not always available to every class. Among the
mathematics teachers in the sample, nearly one-quarter reported receiving no in-class
support.

Compared with in-class support, fewer maths departments and maths teachers were in
receipt of administrative assistance: 16 per cent of the heads of maths indicated that
their department did not receive any administrative support from support staff, with
24 per cent of maths teachers registering receiving no support of thistype.

Those respondents who were in receipt of support from support assistants were asked
to rate their satisfaction on a 5-point scale from 1 = very dissatisfied to 5 = very
satisfied. Views on the amount and quality of in-class and administrative support were
both probed, and the results are presented in Tables 3.3 and 3.4.
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Table 3.3 Heads’ of department satisfaction ratings of the assistance their
department receive from support staff
Ratings of satisfaction on a scale of 1-5
% of respondents
Support
1 2 3 4 5
N Very Very
dissatisfied satisfied

Amount of in-class 7 21 36 26 10
support

ality of in-class 745
Quality of i 4 13 | 32 | 36 15
support
Amount of 22 28 | 22| 17 10
administrative support 652
Quality of 16 18 | 23| 23 19
administrative support

Due to rounding, percentages may not sumto 100
Source: NFER survey of heads of mathematics departments, 2005.

Table 3.4 Mathematics teachers’ satisfaction ratings of the assistance they
receive from support staff
Ratings of satisfaction on a scale of 1-5
% of respondents
Support
1 2 3 4 5
N Very Very
dissatisfied satisfied

,Sé\l;nogrr]: of in-class 6 19 33 o8 13

pF;it f in-cl 2,513
Quality of in-class 4 11 |25 |37 24
support
Amount of 14 26 |30 |19 11
administrative support 2 454
Quality of 9 16 |28 |29 18
administrative support

Due to rounding, percentages may not sum to 100

Source: NFER survey of mathematics teachers, 2005.

In terms of satisfaction, around two-fifths of departmental heads and maths teachers
in receipt of in-class support were broadly satisfied with the amount received (giving
arating 4 or 5 on the 5-point scale). Their ratings of the quality of in-class support
were higher, with just over half of mathematics heads and nearer three-fifths of
teachers giving ratings of 4 or 5 out of 5. Compared with in-class support, ratings for
the amount of administrative support received were lower. Of those who werein
receipt of such administrative assistance, less than one-third of maths heads and
teachers were satisfied with the amount received.

Asnoted earlier, less than one in three departmental heads reported having support
staff that worked solely with their department. However, analysis revealed that where
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departments had such maths-dedicated support, both mathematics teachers and
departmental heads were significantly more satisfied with the amount and quality of
in-class and administrative support they received. For example, just over two-thirds of
heads of departments with maths-dedicated support staff were generally satisfied with
the quality of in-class support they received, in contrast to 45 per cent of those
without such dedicated support. This finding (although to alesser extent) was
mirrored by maths teachers with a difference of ten percentage pointsin the ratings of
teachers in departments with and without maths-dedicated support (67 per cent and 57
per cent registering satisfaction respectively).

There was al so an association between satisfaction and the presence of maths-
dedicated support staff who were regarded as specialists in the subject itself, either
through background or training. The heads of those departments where such support
staff worked were significantly mor e satisfied with the quality of in-class support
they received. However, there were no significant differences in satisfaction ratings
for teachers of mathsin this regard.

3.5 Developing the contribution of support staff

In total, 567 heads of maths (73 per cent) made suggestions as to how they would like
to see the role of support staff develop in their departments. Four broad themes
emerged:

. the need for support staff to be dedicated solely to the maths department or at
least to be more closely involved with the department

« agreater quantity of support staff time
« increased administrative assistance from support staff
« higher calibre of support staff including their general skills and knowledge.

Thefirst of these themes (the need for support staff to be dedicated solely to the
maths department or at least to be more closely involved with the department)
was identified by nearly one-quarter of heads of maths. In particular, 15 per cent of
respondents specifically expressed a desire for maths-dedicated support staff; indeed,
this was the most frequently cited area of development. This may not be surprising: as
previously highlighted in Section 3.4, heads of department were significantly more
satisfied with the amount and quality of support they received when they had access
to support staff who worked only in their department. Enabling support staff to attend
departmental meetings; greater liaison between support staff and mathematics
departments and greater departmental control over the deployment of support staff
were other nominations for developing contributions.

The second theme related to the need for agreater quantity of support staff time
(20 per cent of respondents) in learning assistance, both in and out of class. In this
respect, heads of department felt that support staff’ s contribution could be further

developed by them taking groups and whole classes as well as greater provision of
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individual support of specific pupil types (such as, pupils with special educational
needs, English as an additional language, and gifted and talented pupils).

The third theme was the need for more administrative assistance from support staff
(15 per cent of respondents). This included more support in the areas of data entry,
preparing resources and displays of pupils work.

Finally, these heads of department noted the need for ahigher calibre of support
staff in terms of their skills and knowledge (14 per cent of respondents). With respect
to increased knowledge, the following areas for devel opment were noted: increased
subject, curriculum and teaching knowledge and more specificaly, increased ICT
knowledge. Just over one-tenth of respondents suggested that they would like to see
support staff with greater skillsin the area of behaviour management.
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Case study Mathematics-dedicated support staff

In one fully-staffed mathematics department, there were two members of support
staff attached solely to the department with their highest qualification in maths being
O-levels/GCSEs. The head of department felt that having maths-dedicated support
has been ‘invaluable’ to the department.

Four specific approaches were highlighted as being important with respect to the
use of support staff in this department.

Linked to specific departments

For the last two years, support staff worked exclusively within the maths department.
This was felt to have enabled those staff to develop expertise in the subject area as
well as enabling them to feel part of a team.

‘They are able to develop better and they can develop a bit of expertise in the
lessons in what they’re going to be called upon to do ... | think it certainly helps for
them to have a sense of being members of a team and to take a bit of pride in
displays and things like that, in their local department’ (headteacher).

Support staff roles

Support staff worked mainly with lower sets, providing support for individuals and
groups in class. They also provided administrative support to the department and
carried out lower school marking. On one occasion a member of support staff took a
lesson for an absent teacher in conjunction with a cover supervisor, which was felt to
be very successful.

Support staff training

Support staff working in the maths department attended a variety of training courses
specifically for support staff and also attended some relevant internal training for
maths teachers. Both the support staff and the teachers they aided felt that it had
been useful to have training focusing on latest practice for teaching e.g. methods of
adding up and subtracting.

‘Il think the fact that they are based in maths is really helpful, because it means that
they take part in our training. When we have maths meetings they’ll stay, so it
means when they are in the room, they know how the lessons work. So they’ve seen
the lesson plan, they know exactly what's going on. They are more helpful because
they can see where [the lesson is] going’ (mathematics teacher).

Contracts
All support staff working within the department were employed on a permanent
contract and were paid for the whole year.
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Case study Deploying support staff to raise achievement

One case-study mathematics department has deployed teaching and support staff
as a means of raising achievement in ‘critical’ year groups. This 11-16 school has
prioritised Year 9 and Year 11 to raise achievement amongst borderline pupils and
gifted and talented pupils.

Using intervention assistants

This school has allocated funding from the key stage 3 national strategy to employ
two intervention assistants to work with key stage 3 pupils. The mathematics
department is able to control the deployment of these intervention assistants within
the department as well as train them to support the mathematics department and
this has had an impact on pupils’ achievement.

‘We get funding from the Secondary Strategy and we use some of the funding to
employ teaching assistants to work with pupils at Year 9, and they also work with
Year 7 pupils who we believe will be capable of achieving level 5, so we give extra
support to pupils in Years 7, 8 and 9. We could have spent [the funding] on
resources that might never get used, so at least employing a member of staff is
being proactive. They can work with kids and because they are able to withdraw
pupils from classes, it gives the teacher a smaller class to work with and it pushes
the weaker pupils in the class and the more able pupils in those classes ... This year
for maths we got 62 per cent level 5s and above, last year 54 per cent and the year
before that 48 per cent so over three years it's made a 14 per cent increase for
these crucial classes. They've [intervention assistants] really had an impact in the
maths department’ (head of department).

‘We teach them [intervention assistants] techniques about how to support pupils to
get a level 5. They get a weekly planning meeting with the teachers they work with
so they don’t come to the lesson blind rather they get an idea what work we are
covering for a week. That's done regularly, and they develop resources that they can
use with the pupils to support their learning such as card sorting activities, ICT work.’
(head of department).

Deploying a learning mentor

The department makes use of a learning mentor who is responsible for gifted and
talented pupils in the school and works with pupils from Year 7 to Year 11. A
particular focus of the work is Years 10 and 11, working with pupils who are
predicted GCSE grade A and who might achieve A*.

Good practice regarding the use of support staff

‘Using the lead teaching assistants for developing resources, that’s good practice, as
is working with pupils after school in their learning for a maths club. They do the
administration tasks for the department, which frees up teachers’ time to do more
planning. Using behaviour coordinators frees up my time as head of department so |
can monitor and evaluate staff by doing learning walks [observations of teachers
while the behaviour coordinator takes the departmental head’s class] or deal with
behavioural issues in different classes’ (head of department).

3.6 Concluding comments

Analysis presented in this chapter has highlighted the value of those support staff (e.g.
teaching assistants, administrative assistants) who work exclusively in the department.
Whilst this occurred in only a minority of maths departments, where it was the case, it
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led to increased satisfaction among departmental heads and teachers with regard to the
in-class and administrative support received. Furthermore, there was an association
between satisfaction and the presence of dedicated support staff who were regarded as
specialistsin the subject. In addition, we will seein the following chapter that being
based in one department was aso of benefit to the support staff themselves.

Thus, there was strong evidence in favour of having a member of support staff
attached solely to the mathematics department in all schools — preferably an assistant
who had a background in the subject or who could be offered professional
development to advance their knowledge and skills. Thisis discussed further in the
following chapter, where current policy developments from the Training and
Development Agency for Schools (TDA) and the DfES are set out.
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4

Views of support staff working with
mathematics departments

Key findings

Of the 136 respondents, onein five (21 per cent) worked only in maths
departments. Just over half of the overall sample (55 per cent) worked full-time
and less than half (44 per cent) were paid for the whole year (including school
holidays).

Long term experience of support work was not greatly in evidence. Around
three-quarters of respondents reported that they had spent ten years or less
working in education as a support assistant at the time of the survey.

Seventy per cent of respondents had a qualification in maths / numeracy
equivalent to GCSE grade C or above. Less than half (43 per cent) held
qualifications of thislevel or above in English.

There were no significant differences found in the highest level of mathematics
qualification between those support staff working only in maths departments
and those working across the school.

M aths-dedicated support staff were significantly more likely to support the
learning of groupsin class and carry out marking than those working across
departments. They were also significantly more likely to carry out
administrative tasks.

These support staff were also significantly more likely to have been included in
maths department professional development/training sessions than those who
were deployed across the school.




70 Deployment in mathematics

4.1 Introduction
This section draws on survey data from 136 support staff working with mathematics
departments.

The structure of this chapter is outlined below.

Section 4.2 Characteristics of support staff working with mathematics
departments

Section 4.3 Tasksundertaken by support staff working with mathematics
departments

Section 4.4  Professional development of support staff working with
mathematics departments

Section 4.5 Concluding comments

Before moving on to the findings, it is necessary to establish how many of the sample
of support staff worked only in the maths department and how many were deployed
across the school. Chapter 3 highlighted the associations between maths-dedi cated
support staff and departmental heads’ and teachers’ satisfaction with the amount and
guality of the assistance received. Therefore, in order to understand how their roles
and experiences differed, at various pointsin this chapter we have analysed the data
according to whether respondents were based solely in the maths department or
whether they worked in this and other departments. In this sample of 136 support
staff, onein five (21 per cent) worked only in the mathematics department of their
schools.

Given the sample size of 136, the findings in this section should be regarded as
illustrative rather then representative of support staff working in or with mathematics
departments nationwide.

4.2 Characteristics of support staff working with

mathematics departments
This section considers the characteristics of support staff working with mathematics
departments including:

« gender/age

. jobtitle

« contacted hours

« length of timein current role
« previous careers

« line management

« quaifications.
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4.2.1 Gender/Age

Of the 136 respondents, the vast majority of support staff working with mathematics
departments were female (93 per cent). Respondents spanned a wide age range from
the youngest at 18 to the eldest at 63 years of age. As Table 4.1 illustrates, just under
half of all support staff working with mathematics departments were aged between 40
and 49 years of age, with afurther quarter over 50.

Table 4.1 Age range of support staff working with mathematics
departments
Number of support staff Percentage of support staff
Age range Worklngg:)l;rtm:;fssematlcs Worklngg;/;;?tm:;r;sematlcs
N %
Under 20 1 1
20-29 10 8
30-39 17 12
40-49 67 49
50-59 35 26
60+ 2 1
No response 4 3
TOTAL 136 100

Due to rounding, percentages may not sum to 100
Source: NFER survey of support staff working with mathematics departments, 2005.

4.2.2 Job title

In the survey, respondents were asked to state their current job title. Overall, two-
fifths of respondents (40 per cent) had the job title of ‘teaching assistant” and a further
four per cent were ‘ senior teaching assistants'. In total, 39 per cent of respondents
were learning support assistants and 12 had the specialist title of numeracy learning
support assistant. Other job titles (listed in rank order) are detailed in the box that
follows.

Other job tiles of support staff working with mathematics departments (counts)

Administrative assistant (7) Cover supervisor (3)
Learning mentor (4 ) Curriculum assistant (2)
Maths technician (3) Exams officer (1)

SEN support (3) Learning support teacher (1)

4.2.3 Contract type
Support staff were asked to report the type of contract they held (permanent or
temporary), whether they worked full-time or part-time and if they were paid for
term time only or for the whole year. Overall, 80 per cent held a permanent contract;
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onein five (20 per cent) held temporary posts. Just over half of the sample (55 per
cent) worked full-time. Less than half (44 per cent) of the support staff population
were paid for the whole year (including holidays), with the remainder paid term-time
only.

4.2.4 Length of time in current role
In the survey, support staff were asked to report the approximate length of time they
had spent:

« working intheir current role at their school
« supporting the mathematics department at their school
« working overall as a support assistant.

As Table 4.2 shows, around three-quarters of respondents reported that they had spent
ten years or less working in education as a support assistant at the time of the survey.
Nearly three-fifths of support staff had been working in their current role for five
years or less, with nine per cent working with mathematics departments for ten years
or more.

Table 4.2 Length of time support staff reported working in their current
role, supporting the mathematics department and working as a
support assistant overall

Working in current Supporting the Working in education

Length of time role mathematics department | as a support assistant
N % N % N %
0-5 years 80 59 92 68 56 41
5 years 1 month —10 years 39 29 23 17 44 32
10 years 1 month —15 years 16 12 12 9 31 23
15 years 1 month or more 0 0 0 0 5 4
No response 1 <1 9 7 0 0
TOTAL 136 100 136 100 136 100

Due to rounding, percentages may not sumto 100
Source: NFER survey of support staff working with mathematics departments, 2005.

4.2.5 Previous careers

The older age profile of support staff (as noted earlier) may be related to the trend in
this group for having a career prior to working as a support assistant. In total, 88 per
cent of respondents had had another career prior to that of their current role as support
staff. Of these respondents, the largest proportions had careers in the areas of finance
(24 per cent), administration (23 per cent) and pre-school (14 per cent). All previous
careers respondents cited are listed below.
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Previous careers (counts)

Finance (28)
Administration (27)
Pre-school (17)

Leisure services (13)
Retail management (11)
Retail (9)

Teacher (8)

Health related (7)
Librarian (7)
Management (6)

Civil service (4)

Social relate (4)
Military (4)

Industrial supervisor (3)

In school (non-teaching role) (9)

IT related (3)
Engineer (3)

Lab technician (3)
Teach assistant (2)
Agriculture (2)
Horticulture (2)
Research assistant (1)
Lecturer/research (1)
Emergency services (1)
Trades (1)

Self employed (1)

Art related (2)

Religion (1)

Creative (1)

4.2.6 Line management

Support staff were asked to report who their current line manager was. Table 4.3
provides details of their responses. Nearly two-thirds of respondents (64 per cent) had
aline manager with arole that focused on special educational needs: just over half of
all those surveyed reported the special educationa needs coordinator (SENCO) as
their line manager and a further 11 per cent stated their line manger to be the head of
learning support unit (or equivalent). One in six of the support staff were line
managed by the head of maths. Other line managers included: deputy head (5);
support staff manager (3); head teacher (1) and administration manager (1).

Table 4.3 Line managers of support staff working with mathematics
departments
Number of support staff Percentage of support staff
Line manager working with mathematics working with mathematics
departments departments
N %
Special educational needs coordinator 72 53
Head of the maths department 22 16
Head of learning support unit or 15 11
equivalent
Head of another department 1 <1
Other 12 9
More than response given 11 8
No response 3 2
TOTAL 136 100

Due to rounding, percentages may not sumto 100
Source: NFER survey of support staff working with mathematics departments, 2005.
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4.2.7 Qualifications

The support staff surveyed were asked to indicate which types of qualification they
held, as well as the highest qualification they held in maths. Tables 4.4 and 4.5

provide details.

Table 4.4 Qualifications held by support staff working with mathematics

departments

Qualification type

Number of support
staff working with
maths departments

Percentage of support
staff working with
maths departments

N %
No qualifications 4 3
CSE 57 42
GSCE grades D-G 10 7
GCSE grades C or above 50 37
O level grades A-C or passes 81 60
A/AS level 54 40
NVQ Level 1 6 4
NVQ Level 2 22 16
NVQ Level 3 29 21
NVQ Level 4 5 4
Degree 29 21
Higher degree or postgraduate course 6 4
Other 50 37
TOTAL 136 100

Multiple response question: support staff indicated all the qualifications that they held, therefore

percentages do not sumto 100

Source: NFER survey of support staff working with mathematics departments, 2005.

Table 4.5 Highest qualification in maths held by support staff working with

mathematics departments

Qualification type

Number of support
staff working with
maths departments

Percentage of support
staff working with
maths departments

N %
No gqualifications in maths 10 7
CSE 23 17
GSCE grades D-G 4 3
GCSE grades C or above 34 25
O level grades A-C or passes 38 28
A/AS level 17 13
Degree 6 4
No response 4 3
TOTAL 136 100

Due to rounding, percentages may not sumto 100.

Source: NFER survey of support staff working with mathematics departments, 2005.
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As Table 4.5 shows, 70 per cent of respondents had a qualification in maths/
numeracy equivalent to GCSE grade C or above. The most frequently cited highest
gualification in maths held by the support staff was O levels (grades A-C or passes),
with just over one-quarter identifying this as their highest qualification in the subject.
Seven per of support staff working with mathematics department had no
gualifications in the maths / numeracy. Whilst there were no significant differences
found in the highest level of mathematics qualification between those support staff
working only in maths department and those working across departments, all of those
support staff working solely in maths did have some form of qualification in the
subject: i.e. none of these respondents was amongst those with no maths
gualifications.

Asit isexpected that all Higher Level Teaching Assistant (HLTA) candidates will
have achieved a qualification in mathematics/numeracy and English/literacy
equivalent to at least Level 2 of the National Qualifications Framework (GCSE A-C
grades or equivalent), in the survey support staff were further asked to report if they
had aqualification in English / literacy equivalent to GCSE grade C or above. In
contrast to the 70 per cent who held a qualification in mathematics at this level, less
than half (43 per cent) held the necessary level of qualification in English for HLTA
status.

Half of respondents reported having other qualifications relevant to their current role.
The box below provides details of their other qualificationsin rank order and shows
the most common was a teaching assistant-related qualification.

Other qualifications related to current role (counts)

NVQ teaching assistant (18) PGCE (3)

BTEC teaching assistant (13) Other teaching qualification (3)
Teaching assistant qualification Certificate of education (2)

(care and guidance)(12)

Dip/cert SEN (5) Other (2)

CLANSA certificate (5) Health and safety qualification (1)

HLTA status (4) Other teaching assistant qualification (1)
IT qualification (4) Degree other (1)

4.3 Tasks undertaken by support staff working with

mathematics departments
This section considers the tasks undertaken by support staff, including:

. thefrequency with which support staff carry out arange of learning support
tasks

. thefrequency with which support staff carry out arange of administrative
tasks

« any other duties and responsibilities support staff would like to have in the
mathematics department.
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4.3.1 Learning support tasks

Firstly, support staff were asked how often (if at all) they undertook arange of
learning support related tasks in the mathematics department. Table 4.6 details their
responses.

Table 4.6 Learning support-related tasks carried out by support staff

Task Frequently | Sometimes Rarely | Never/NA respN(())nse
% % % % %

Supporting the learning of an 77 10 2 10 2

individual in class

Supporting the learning of 61 21 5 11 3

small groups in class

Providing behaviour 49 31 7 12 2

management support in class

Supporting the learning of 27 27 18 25 3

small groups outside class

Marking 11 33 24 30 3

Managing the class whilst the 8 26 27 38 2

teacher works with individuals

Taking whole classes 4 18 19 54 4

Base: 136

Due to rounding, percentages may not sumto 100
Source: NFER survey of support staff working with mathematics departments, 2005.

As Table 4.6 shows, support staff very rarely carried out marking or managed the
class whilst the teacher worked with individuals. Further, just over half (54 per cent)
had never taken whole classes in the maths department. Those learning support-
related tasks carried out most often by support staff included supporting the learning
of an individual or small groupsin class. In total, 49 respondents (36 per cent)
reported carrying out at least one *other’ learning support related task. These are cited
below.

Other forms of learning support provided (counts)

Working with pupils with SEN (16) Supporting pupils with ICT (1)

One to one support out of class (8) Cover lessons (1)

Teaching extra lessons (7) Field trips (1)

Differentiating resources (4) Work with groups (1)

Exam invigilation /administration (3) Supporting EAL pupil groups (1)
Creating resources (2)

When responses were split by those support staff working across departments and
those working only in maths, analysis revealed that there were significant differences
between these two sub-samples. Maths-dedicated support staff were significantly
more likely to mark work and to support the learning of groupsin class.
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4.3.2 Administrative support

Support staff were asked how often (if at al) they undertook a range of administrative
tasks in the mathematics department. Table 4.7 details their responses.

Table 4.7 Administrative support-related tasks carried out by support staff

Task Frequently | Sometimes Rarely Never/NA resglcc)’nse
% % % % %

Preparing resources for teachers 30 36 19 15 0

Preparing, issuing and maintaining 22 24 16 37 1

equipment and materials

Prepare displays of pupils' work 21 15 25 38 2

Inputting pupil data for teachers 19 15 16 48 2

Stocktaking and ordering supplies 15 9 9 65 2

and equipment

Base: 136

Due to rounding, percentages may not sum to 100

Source: NFER survey of support staff working with mathematics departments, 2005.

Table 4.7 shows support staff were least likely to carry out tasks such as stocktaking

and ordering supplies/equipment (74 per cent citing ‘rarely’ or ‘never’) and most
likely to prepare resources for teachers (66 per cent indicating ‘frequently’ or

‘sometimes’). When responses were split by those support staff working only in the

mathematics department and those working across the school, it showed that the
former were significantly more likely to carry out all of the administrative tasks listed.
For example, 69 per cent of maths-dedicated support staff reported that they

frequently or sometimes inputted pupil data for maths teachersin contrast to only 17

per cent of those support staff working across departments.

4.3.3 Other duties and responsibilities support staff would like

to undertake

In the survey, support staff working with maths departments were asked: ‘In addition
to the duties you currently undertake, please state the other duties or responsibilities

you would like to carry out in the maths department.’ In total, 51 support staff gave an

answer to this. Their most frequent response was the opportunity to deliver lessons
(15 respondents). Others included: opportunities to carry out more one-to-one work

(seven responses), more SEN work (six responses), planning of lessons (five
responses), marking and creating resources (four responses each). This would suggest
adesire amongst some support staff working with the mathematics department to

carry out more duties to directly support teaching and learning. However, around one

in 12 reported that they did not want to undertake any other additional duties or
responsibilities in the maths department
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4.4 Professional development of support staff

working with mathematics departments
This section looks at the professional development opportunities previously and
currently being undertaken by support staff working in the mathematics department
including:

. arrangements for performance reviews/appraisals
. qualifications being currently undertaken

« inclusion in professional development that takes place within the maths
department for teachers

« participation in professional development that takes place within the schools
overall for teachers
« training sessions specifically on maths

« areasin which support staff would find it useful to receive some professional
development to help them in their role in the maths department.

4.4.1 Arrangements for performance reviews/appraisals

In the survey, support staff were asked if they received a performance review or
appraisal and if they had the opportunity to discuss their training and development
needs. In total, 71 per cent of support staff received an annual review or appraisal and
83 per cent indicated that they were able to discuss training or devel opment needs.
The members of staff with whom respondents most frequently discussed such needs
included: the SENCO (54 respondents), line manager (26 respondents) and head of
department (23 respondents).

4.4.2 Qualifications being currently undertaken

Support staff were asked if they were currently undertaking, planning to undertake,
already held or had no plans to undertake any of the following: teaching assistant
gualifications; HLTA status; teaching qualification and other qualifications.

Table 4.8 Support staff’s plans to undertake further qualifications

Currently Planning Already No No

Qualifications undertaking to hold plans | Response

% % % % %

Teaching assistant 6 10 29 40 16

gualifications

Higher level teaching 5 22 4 52 17

assistant (HLTA) status

Teaching qualification 2 11 5 60 23

Other qualification 10 15 1 40 33

Base: 136

Due to rounding, percentages may not sumto 100
Source: NFER survey of support staff working with mathematics departments, 2005.



Part One 79

As Table 4.8 shows, the largest proportions of support staff who responded had no
plans to undertake any other qualifications. Just under one-quarter were planning to
work towards HLTA status. In total, 33 support staff cited ‘ other’ types of
qualification that they were currently undertaking, planning to undertake or already
held. These are listed in rank order in the box. Interestingly, perhaps, only eight
respondents were seeking to gain a qualification in maths.

Other qualifications sought by support staff (counts)

Degree unspecified (6) Further/high degree (1)
Teaching assistant related qualifications (5) Learning support qualification (1)
ICT related qualifications (5) Pastoral related qualification (1)
GCSE maths (3) A-level maths (1)

Degree maths (3) GCSE science (1)

Teaching qualification (3) Other maths qualification (1)

Other qualification (2)

4.4.3 Professional development opportunities

Support staff were asked to rate how often (‘always', ‘sometimes’, ‘rarely’ or ‘never’)
they were included in training sessions that took place within the mathematics
department for teachers, and also to indicate their participation in professional
development/training sessions that took place at whole-school level. Table 4.9 details
the responses.

Table 4.9 Support staff participating in mathematics department and
whole-school professional development

Type of professional development/training Always Sometimes Rarely Never
sessions % % % %
Maths department professional 23 24 17 36
development/training sessions

Whole-school professional 50 36 7 8
development/ training sessions

Base: maths department: 130; whole school: 134
Due to rounding, percentages may not sumto 100
Source: NFER survey of support staff working with mathematics departments, 2005.

Table 4.9 shows that the vast majority (86 per cent) of support staff had been included
‘sometimes’ or ‘always' in the whole-school professional development/training
sessions that took place for teachers. A lower proportion, two-thirds, reported being
included ‘sometimes' or ‘always’ in professiona development/training sessions held
in the maths department. Further analysis revealed that those support staff working
only in mathematics departments were significantly morelikely to have been
included in maths department professional development/training sessions than
those support staff working across departments. For example, 79 per cent of the
maths-dedicated support staff were included ‘aways' or ‘sometimes’ in maths
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department professional development/training sessions in contrast to only 36 per cent
of support staff who worked in the maths department and others.

Further, support staff were asked to report if they had received any professional
development/training sessions specifically on maths. Just over half (55 per cent),
reported that they had. The most common focus of this training was the maths
curriculum and subject knowledge. Additional analysis revealed that there were no
significant differencesin the likelihood of participating in maths-specific training
between those support staff working only with mathematics department and those
working across the school.

Support staff were also asked if there were any specific areas in which they would
find it useful to receive some professional development / training to help them in their
role in the mathematics department. Just under half of respondents (48 per cent)
answered in the affirmative. Further details on the specific areas for development /
training are listed in rank order in the box.

Areas for development / training that support staff would like (counts)

Training on SEN (12) Behaviour management (6)
Teaching skills (12) Qualifications (3)

Subject knowledge (11) Communication skills (1)
ICT Skills (10) Equipment handling (1)
More training generally (9) Assessment (1)

Curriculum knowledge (8)

4.5 Concluding comments

The previous chapter of this report highlighted the value of maths-dedicated support
staff to the departmental head and teachers. The evidence presented here has
identified possible reasons for this. For example, compared with those working across
the school, support staff based only in the mathematics department were significantly
more likely to support the learning of groupsin class, to carry out marking and to
perform administrative tasks. Analysis also showed that, in addition to the
departmental benefits, being attached solely to the maths department was
advantageous for support staff themselves, in terms of their access to professional
development opportunities (and their overall job satisfaction as Chapter 5 will show).

This evidence lends support to the TDA'’ s pilot to develop the specialist HLTA rolein
mathematics and science in secondary schools. In addition, the findings back up the
DfES' s undertaking to recruit, train and support mathematics-specialist HLTAsto
enable every secondary school in England to recruit at least one by 2007/8. This study
does, however, suggest an area of potential challenge here. Whilst admittedly a small
sample, three-fifths of the support staff currently working with maths departments and
surveyed for this research did not possess sufficient qualifications to be eligible for
HLTA status. Notwithstanding, there was interest in this in the maths support staff
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sample, with almost one-quarter registering an intention to work towards attaining this
status.
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5

Professional satisfaction of
mathematics teachers, heads of
department and support staff

Key findings

Most respondents emerged as either neutral or somewhat positive with regard to
their working life, but a significant minority of about one fifth of teachers and
one quarter of heads of department were dissatisfied. Patterns of responses were
very similar between the maths teachers and heads of departments with teachers
responding marginally more positively than heads of department.

Despite giving lower satisfaction ratings, heads of department were significantly
more likely than teachers to believe that they will still be working in teaching in
fiveyears time.

The amount of work required appears to be a considerable source of
dissatisfaction for teachers, and particularly for heads of department. High levels
of dissatisfaction with pupil behaviour were al'so seen amongst both groups.

Teachers' level of maths qualification was associated with satisfaction with their
teaching timetable. Those without a maths degree (and particularly those
without any post-A-level maths qualification) reported |ess satisfaction with
their timetable.

Departmental factors associated with professional satisfaction for teachers and
heads of department were:

. shortages of maths specialist teaching staff. More shortages were associated
with lower satisfaction

. the presence of maths-dedicated support staff in the department. This type of
support was associated with greater satisfaction

. heads of department prioritising the professional development needs of staff
when deploying staff to cover the timetable. Prioritising professional
devel opment was associated with higher levels of satisfaction anongst heads
of department.

When multiple regression analysis was carried out to see what school-
department- and individual-level factors were independent predictors of
satisfaction (not due to intercorrel ations between these and other background
variables) significant predictors of overall satisfaction amongst teachers were:

. school attainment level (higher attainment was associated with more
sati sfaction)

. timeteaching maths (longer teaching maths was associated with lower
sati sfaction)

. age (greater age was associated with lower satisfaction)

. holding an overseas or other unusual post-A-level qualification
(associated with lower satisfaction)

« shortages of maths-specialist teaching staff (more shortages were
associated with lower satisfaction).
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Similarly, amongst heads of department significant independent predictors of
satisfaction were:

« school attainment level (higher attainment was associated with more
satisfaction)

. timein teaching (longer time in teaching was associated with lower
satisfaction)

. shortages of maths-specialist teaching staff (more shortages were
associated with lower satisfaction)

. mathsdedicated support staff (having dedicated maths support staff was
associated with greater satisfaction)

. deployment of staff for teacher professional development (prioritising
professional development when deploying staff to cover the timetable was
associated with greater satisfaction).

e Just over one-third of heads of maths felt they had been able to meet the
professional development needs and interests of staff in their department. On the
whole, ratings were clustered around the centre of the response scale; suggesting
that departments where staff needs are fully met are unusual, as are departments
unable to meet staff needs at al. The most frequently cited focus of professional
development was national strategies.

o Levelsof satisfaction amongst support staff were very high. Their greatest areas
of dissatisfaction were with pay, professional development and career
progression, whilst they were very happy with their working hours and
conditions. Support staff working exclusively with maths departments were
more satisfied overall than those working with several departments.
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5.1 Introduction

This chapter examines levels of professional satisfaction, intention to remainin
teaching and professional development amongst maths teachers, heads of department
and support staff working with maths departments. Individual- and school-level
factors which are associated with professional satisfaction are also addressed,
including the effects of different approachesto staff deployment. A failureto retain a
proportion of teachers within the profession has been identified as a significant factor
contributing to teacher shortages (Smithers and Robinson, 2004). Similarly,
enhancing the working experience of maths teachers through investment in their
support, professional development and remuneration, is akey aspect of government
strategy to both arecruit and retain teachers of mathematics (DfES, 2004a).

| dentifying the most significant areas of dissatisfaction amongst the staff of
mathematics departments, together with factors which contribute to these, may have
the potential to assist with teacher retention strategies at alocal and national level.

The structure of this chapter is asfollows:

Section 5.2 Professional satisfaction and intention to remain in teaching
amongst teachers and heads of departments

Section 5.3 Factor s associated with satisfaction and likelihood of stayingin
teaching among teacher s and heads of department

Section 5.4 M eeting the professional development needs of teachers

Section 5.5 Professional satisfaction amongst support staff workingin
mathematics departments

Section 5.6 Concluding comments

5.2 Professional satisfaction and intention to remain
in teaching amongst mathematics teachers and

heads of department
Teachers and heads of department were asked to indicate their level of satisfaction
with a number of aspects of their working life on a scale ranging from 1 (very
dissatisfied) to 5 (very satisfied). They were also asked to give an overal rating of
their professional satisfaction on asimilar scale, and to indicate how likely they were
to be continuing working in teaching in five years' time, on a scale from 1(very
unlikely) to 5 (very likely).

5.2.1 Overall professional satisfaction
The responses of teachers and heads of department to the item regarding overall
satisfaction are givenin Table 5.1.
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Table 5.1 Overall satisfaction ratings of mathematics teachers and heads
of department

Ratings of satisfaction on a scale of 1-5

% of respondents

1 2 3 4 5
Very dissatisfied Very satisfied

Teachers of
mathematics 4 18 36 37 6
(N=3,126)
Heads of mathematics
departments 3 21 40 32 3
(N=764)

Due to rounding, percentages may not sumto 100

Source: NFER surveys of teachers of mathematics and heads of mathematics departments, 2005

Numbers of teachers and heads of department presenting either a very positive or very
negative picture of their professional satisfaction were low, with most respondents
clustering around the middle of the response scale. Most respondents emerged as
either neutral or somewhat positive with regard to their working life. Patterns of
responses were very similar between the maths teachers and heads of departments,
with teachers responding marginally more positively than heads of department

(Teacher mean rating: 3.2, Heads of department mean rating: 3.1).

Altogether 43 per cent of teachers and 35 per cent of heads of department were

broadly satisfied with their working life (giving arating of 4 or 5 out of 5), whilst 22
per cent of teachers and 24 per cent of heads of department were broadly dissatisfied
(giving arating of 1 or 2 out of 5).

5.2.2 Intention to remain in teaching

Respondents’ perceptions of the likelihood of their remaining in teaching were
strongly associated with age amongst both teachers and heads of department, an effect
which was predominantly due to participants approaching retirement age being very
likely to expect to leave. For this reason, results are shown in Table 5.2 for the sample
as awhole together with those for the subgroup of participants aged under 55.




86 Deployment in mathematics

Table 5.2

Ratings of likelihood of working in teaching in five years’ time,
amongst mathematics teachers and heads of department

Ratings of likelihood of remaining in teaching on a scale of

% of respondents

1-5

1 2 3 4 5

Very unlikely Very likely

e [ M= | w0 | | v [ |
Ag(?\ld:;f‘gf;fs 12 11 | 18 21 37
s | oo |0 | 7 w0 | w | e
departments Age(f\llggtljg)rSS 10 7 11 22 50

Due to rounding, percentages may not sumto 100
Source: NFER surveys of teachers of mathematics and heads of mathematics departments, 2005

Although the majority of both teachers and heads of department aged under 55 felt
that they were likely to remain in teaching for the next five years at least (rating 4 or 5
out of 5), alarge minority gave lower ratings (41 per cent of teachers and 28 per cent
of heads of department). Heads of department were significantly more likely to be
strongly committed to their teaching career than teachers, perhaps because their career
was more established, or because it would be more difficult for them to moveto ajob
of similar status and pay outside teaching.

5.2.3 Satisfaction with specific aspects of working life

Mathematics teachers and heads of mathematics departments were asked to indicate
their level of satisfaction with a number of specific aspects of their working life.

These were:

. their teaching timetable

« managing their workload

. the hoursthey worked
. theamount of non-contact time they received
« pupil behaviour and attitudes

. professional development opportunities available to them

« opportunities for career progression
. freedom to teach subjects in the way they chose

. their pay

. thelevel of resources allocated to the maths department

. the support they received from their head of department (only asked of those
in the teacher sample)

. the contribution of teachers within the maths department (only asked of those
in the head of department sample)
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. the support they received from the school senior management team (only
asked of those in the head of department sample).

The percentage of teachers and heads of department giving each response to these
survey items are shown in Table 5.3, whilst the percentage of respondents indicating
that they were satisfied with each aspect of their work (giving arating of 4 or 5 out of
5) isillustrated in Figure 5.1.



88 Deployment in mathematics

Table 5.3

Ratings of satisfaction with specific aspects of working life

amongst mathematics teachers and heads of department

Ratings of satisfaction on a scale of 1-5

N % of respondents
Teachers of mathematics 1 2 3 4 5
Very Very
dissatisfied satisfied
Your teaching timetable 3187 3 10 24 41 22
Managing your workload 3185 7 25 37 26 6
The hours you spend working 3186 17 33 30 16 4
Amo_unt of non-contact time you 3188 14 31 31 18 7
receive
Pupil behaviour / attitude 3198 28 30 24 16 3
ProfeSS|qnaI development 3190 10 19 34 o8 9
opportunities
Opportunities for career progression 3148 9 17 39 26 10
Freedom to teach in the way you 3201 9 15 23 35 17
choose
Your pay 3190 10 21 36 28
Resources allocated to the maths 3197 11 o4 30 27 8
department
Support from your maths head of 3181 4 8 16 31 a1
department
Ratings of satisfaction on a scale of 1-5
% of respondents
Heads of mathematics departments N 1 > 3 4 5
Very Very
dissatisfied satisfied
Your teaching timetable 769 3 9 21 46 21
Managing your workload 769 16 36 33 14 2
The hours you spend working 771 32 36 22 8 1
Amo_unt of non-contact time you 769 19 31 o9 17 3
receive
Pupil behaviour / attitude 771 24 34 24 16 3
Professpnal development 770 6 18 36 31 9
opportunities
Opportunities for career progression 763 9 17 38 26 10
Freedom to teach in the way you 768 9 14 20 31 27
choose
Your pay 769 9 17 33 33 8
Resources allocated to the maths 772 10 21 31 30 9
department
Contribution of teachers in your 768 3 12 o8 36 22
department
Support from the senior management 769 8 19 31 33 9

team

Due to rounding, percentages may not sumto 100
Source: NFER surveys of teachers of mathematics and heads of mathematics departments, 2005
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Figure 5.1 Percentage of mathematics teachers and heads of department indicating satisfaction with aspects of their
working life.

Tim etab | | ]
Workload h_l_l_l
Working hours H—L

Non-contact time

Pupil behaviour h
Professional development
Career progression M
Freedom to teach h
Pay M
Departmental resources %
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OTeachers B Heads of Department

Teachers' contribution (HOD only)

Support from SMT (HOD only)

0 10 20 30 40 50 60 70 80 90 100
Percentage satisfied (rating 4 or 5 out of 5)
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If ratings of 4 or 5 out of 5 are taken to represent satisfaction, teachers registered the
highest levels of satisfaction with:

1. Support from their head of department (72 per cent give arating of 4 or 5)

2. Their teaching timetable (63 per cent give arating of 4 or 5)

3. Their freedom to teach in the way they choose (52 per cent give arating of 4
or 5).

Areas given the lowest ratings were:

1. Pupil behaviour (19 per cent give arating of 4 or 5)
2. Working hours (20 per cent give arating of 4 or 5)
3. Amount of non-contact time (25 per cent give arating of 4 or 5).

Thus, the amount of work required of teachers appears to be generally a source of
dissatisfaction, with less than one in three teachers satisfied with their workload, and
less than one in four satisfied with the hours they work and the amount of non-contact
time they receive, whilst factors related to departmental support and organisation are
generally sources of satisfaction.

The satisfaction of heads of department was similar in many respects to that of
teachers. Areas of working life given the highest satisfaction ratings were:

1. Their teaching timetable (67 per cent give arating of 4 or 5)

2. Contribution of teachersin their department (58 per cent give arating of 4 or
5)

3. Their freedom to teach in the way they choose (58 per cent give arating of 4
or 5).

Areas given the lowest ratings were:

1. Working hours (9 per cent give arating of 4 or 5)
2. Workload (16 per cent give arating of 4 or 5)
3. Pupil behaviour (19 per cent give arating of 4 or 5).

Dissatisfaction amongst heads of department with the amount of work required of
them was even more pronounced than amongst the teachers; fewer than one in ten
heads of department were satisfied with their working hours. They also showed high
levels of dissatisfaction with pupil behaviour but were largely happy with their
timetables, the contribution of staff within their department and their freedom to teach
their subject in the way they chose.

These findings on teacher satisfaction corroborate those of Sturman (2002) whose
study of quality of working lifein teachers found that work-related stress and
workload were the greatest sources of dissatisfaction for many teachers, whilst most
were happy with their responsibilities and levels of support they received.
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5.2.4 Associations between satisfaction with specific areas of
working life and overall satisfaction and intention to
remain in teaching

The associations between each of these specific facets of satisfaction and overall

satisfaction and intention to stay in teaching were examined in order to establish

which factors contributed most to overall job satisfaction and commitment to stay in
the profession. All individual satisfaction ratings were positively associated with
global measures of satisfaction and likelihood of remaining in teaching. These
associations were significant at the p<0.05 level in all cases except for associations
between heads’ of department likelihood of remaining in teaching and satisfaction
with the contribution of teachersin their department. Associations with the intention
to leave were generally less strong than with overall satisfaction, since an intention to
leave teaching might be expected to be based on a range of factors, some of which are
unrelated to professional satisfaction. The strongest associations are shown in Table

5.4.

Table 5.4 Associations between ratings of satisfaction with specific areas
of working life and overall professional satisfaction and intention
to remain in teaching

Mathematics teachers Mathematics heads of department
Overall satisfaction associated with: Overall satisfaction associated with:
1. Pupil behaviour (correlation (r)=.52) 1. Support from SMT (r=.55)

2. Managing workload (r=.50) 2. Managing workload (r=.51)

3. Teaching timetable (r=.48) 3. Career progression (r=.46)

4. Freedom to teach (r=.46) 4. Teaching timetable (r=0.45)

5. Career progression (r=.44) 5. Professional development (r=.44)
Likelihood of remaining in teaching Likelihood of remaining in teaching
associated with: associated with:

1. Pupil behaviour (r=.28) 1. Support from SMT (r=.19)

2. Managing workload (r=.24) 2. Managing workload (r=.17)

3. Teaching timetable (r=.24) 3. Working hours (r=.17)

4. Working hours (r=.22) 4. Professional development (r=.16)
5. Freedom to teach (r=.22) 5. Teaching timetable (r=.16)

All correlations (Spearman’s rho) positive and significant at p<0.01
Source: NFER surveys of teachers of mathematics and heads of mathematics departments, 2005

In many cases, the most significant areas of satisfaction were similar for teachers and
heads of department. Satisfaction with workload, with working hours and with their
teaching timetable was an important factor for both groups, as was opportunities for
career progression. In addition, support from the senior management team and
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opportunities for professional development were very important to heads of
department, whilst pupil behaviour featured prominently for teachers.

Case study Measures to enhance teacher retention

One case-study school has identified improving retention as a possible means of
addressing difficulties in maintaining a fully staffed mathematics department. This
11-18 school has prioritised measures to ensure teacher satisfaction, and has had
only minimal loss of staff in recent years. A range of approaches have been
employed:

Giving staff extra responsibilities and promotions where possible
‘It is not entirely a coincidence that maths teachers just happen to have more
promotion than anybody else’ (headteacher).

‘Take the Year 8 leader — that's an unpaid appointment but it is an opportunity to
develop, and a stake in the department, so even our youngest member of the
department is responsible for something that they can claim as their own’ (head of
department).

Improving departmental facilities

‘When the opportunity came to put up a new building | decided it should house the
maths department. People want good facilities and it was a good chance to teach the
subject well and create some stability in the staffing’ (headteacher).

Ensuring a positive departmental atmosphere and ethos

‘I think one of the reasons people stay here is because it is a very supportive
department. You can come out of a lesson and say “Oh, that was just awful!” without
feeling that someone is writing down “Can’'t manage their class...”.” (mathematics
teacher).

Providing extra professional support
Professional support particularly appreciated by the staff includes:
. an extra member of support staff working only in the maths department

« use of cover supervisors to ensure staff do not lose non-contact time to cover
classes for sick colleagues

. departmental banks of teaching resources accessible to all staff

. a‘safe room’ system to ensure that teachers have access to behaviour
management support at all times.

5.3 Factors associated with satisfaction and
likelihood of staying in teaching amongst

teachers and heads of department
This section examines the extent to which individual -, department- and school-level
factors are associated with ratings of satisfaction and likelihood of remaining in
teaching amongst mathematics teachers and heads of department.
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5.3.1 Associations between individuals’ mathematics
gualifications, and professional satisfaction and

likelihood of remaining in teaching
The professional satisfaction of teachers and heads of department was examined in
terms of whether they held a degree in maths. Generally, associations were small.

Amongst teachers, in the case of all satisfaction ratings, those respondents that had a
maths degree rated their satisfaction more highly than those with no maths degree.
The greatest differences between those with and without a maths degree werein
satisfaction with:

. their teaching timetable (61 per cent of those without a degree and 67 per cent
of those with a degree were satisfied, i.e. rating 4 or 5 out of 5)

. their likelihood of staying in teaching (50 per cent versus 55 per cent)
. their freedom to teach in the way they choose (51 per cent versus 55 per cent)
« their departmental resources (34 per cent versus 38 per cent).

Amongst heads of department, those holding a maths degree gave higher satisfaction
ratings for:

. their teaching timetable (63 per cent of those without a degree and 70 per cent
of those with a maths degree were satisfied, i.e. rating 4 or 5 out of 5)

but lower satisfaction ratings for:

« support from the senior management team (45 per cent versus 40 per cent)
. overall satisfaction (37 versus 33 per cent)
. professional development opportunities (41 per cent versus 38 per cent).

Satisfaction with the teaching timetable was the area of satisfaction most closely
linked with qualifications in both survey groups. There was a suggestion that those
teachers with no post-A-level maths qualification were particularly dissatisfied with
their timetables. Fifty four per cent of the teachers with no post-A-level qualifications
were satisfied with their teaching timetable, compared with 62 per cent of the teachers
with a post-A-level qualification in the subject.

5.3.2 School-level and department-level factors associated

with satisfaction and likelihood of staying in teaching
A number of school - and department-level factors were examined in terms of their
associations with teacher satisfaction and likelihood of staying in teaching. These
included:

« extent of speciaist staff shortages in the maths department
« the presence of support staff working only with the maths department
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« heads of departments' priorities when deploying teachers to cover the
timetable.

The following sections discuss each of these three factorsin turn.

Associations with the extent of teacher shortages

It was hypothesised that the extent to which a department was affected by specialist
teacher shortages would be associated with satisfaction ratings and likelihood of
remaining in teaching, such that satisfied teachers and heads of department would rate
their departments less affected by shortages. This was found to be the case.
Correlations were carried out between ratings of teacher shortages and ratings of
satisfaction, and of al the ratings of satisfaction with specific aspects of working life
described in section 5.2.3, only satisfaction with pay, amongst heads of department,
was not associated with perceptions of staff shortagesin their departments.

In each case, respondents in departments with more staff shortages were less positive
about their working life. The five areas of working life satisfaction most closely
linked to staff shortages for both teachers and heads of department can be seen in
Table 5.5. All associations are negative indicating that increasing shortages are
associated with decreasing satisfaction.

Table 5.5 Associations between shortages of maths-specialist teaching
staff and satisfaction with areas of working life amongst
mathematics teachers and heads of department

Top 5 associations in rank order

Mathematics teachers Mathematics heads of department

Staff shortages linked to lower Staff shortages linked to lower
satisfaction with: satisfaction with:

1. Pupil behaviour (correlation(r)=-.19) 1. The contribution of teachers in the
2. Workload (r=-.16) department (r=-.30)

3. Teaching timetable (r=-.16) 2. Working hours (r=-.23)

4. Resources allocated to the maths 3. Pupil behaviour (r=-.21)
department (r=-.16) 4. Workload (r=-.19)

5. Working hours (r=-.16) 5. Non-contact time (r=-.19)

All correlations (Spearman’ s rho) negative and significant at p<0.01
Source: NFER surveys of teachers of mathematics and heads of mathematics departments, 2005

These findings suggest that staff shortages may have a detrimental effect on many
aspects of working life for both teachers and heads of department, with particular
impact on workload-related concerns. Satisfaction amongst heads of department
seems to be particularly strongly linked to staff shortages. For example, of those
respondents who said that their departments had not been affected by staff shortages
at al, 45 per cent of teachers and 30 per cent of heads of department were satisfied
with their workload, whilst amongst those who reported the highest levels of
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shortages, these numbers reduced to 25 per cent of teachers and nine per cent of heads
of department (see Figure 5.2).

Figure 5.2 Levels of satisfaction with workload amongst respondents
reporting varying degrees of staff shortage in their departments
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There was al so a significant association between specialist staff shortages and
likelihood of remaining in teaching amongst teachers, athough not amongst heads of
department. Of those teachers who said that they were unlikely to remain in teaching
(rating 4 or 5 out of 5) 30 per cent said that their department had been affected ‘a
great deal’ by staff shortages, whilst of those who said they were likely to remain
(rating 1 or 2 out of 5), 23 per cent had been similarly affected.

Associations with the use of support staff working only with the
maths department

A factor that was found to have a positive effect on some aspects of satisfaction
amongst heads of departments was the presence of maths-dedicated support staff in
the department. Those departmental heads who had support staff working only within
maths were more satisfied overall, more satisfied with the support they received from
their senior management team and more satisfied with the amount of non-contact time
they received. For example, 21 per cent of heads of departments with dedicated
support staff were dissatisfied with the support they received from their senior
management team, compared with 30 per cent of those with no dedicated support
staff. It appears that the provision of departmental support staff may be a significant
component of perceived SMT support, sinceit is atype of provision highly valued by
heads of department (see also Chapter 3).
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Associations with head of department’s deployment priorities

The deployment priorities of their head of department when allocating teachers to
classes were examined in terms of their associations with teachers’ and heads of
departments’ satisfaction with their working life.

Heads of department were asked to indicate which three factors from the following
list they prioritised when alocating teachers to classes:

. staff subject knowledge

. dStaff preference

. dStaff professional development

. Staff experience of teaching year groups/courses

. Staff expertisein engaging pupils

« needtobefair to al staff (spread of year/ability groups).

Overall, professional satisfaction amongst heads of department was significantly
associated with two of the deployment priorities. It was positively associated with the
consideration of staff professional development needs, such that 29 per cent of
satisfied heads of department prioritised staff development in deployment, compared
with nine per cent of dissatisfied heads of department. Overall satisfaction was
negatively associated with prioritising teacher subject knowledge, with 63 per cent of
satisfied heads of department and 73 per cent of dissatisfied heads of department
prioritising teacher subject knowledge.

5.3.3 Factors independently associated with overall
satisfaction: multiple regression analysis
In order to establish whether associations between professional satisfaction and
teacher subject specialism, staff shortages and maths-dedicated support staff are
independent of other aspects of variation between schools and departments, a multiple
regression was carried out which examined the overall satisfaction ratings of teachers
and heads of department, whilst controlling for the effects of the other variablesin the
model. Two similar analyses were run, one for teachers and another for heads of
departments. Variables were entered into the multiple regression in four stages:

1. Backgound information about the school
a. Geographical location (Government Office Regions)
b. School size (small/mediunvlarge)
c. School age range (age range up to 16/ up to18)
d. Attainment (GCSE points band, 2002).
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2. Individual respondent characteristics
a. Gender of respondent
b. Age
c. Time teaching maths (maths teachers)/ total time in teaching (Heads of
department)
d. Respondent’slevel of maths qualification.

3. Maths department characteristics
a. Departmental shortages of maths-specialist teaching staff*
b. Maths-dedicated support staff (yes or no)*.

4. Approach to deployment
a. Head of department’s deployment priorities*.

* These questions were only included in the head of department survey. In the teacher multiple
regression, the response give by each teacher’s head of department was used.

Results of mathsteacher multiple regression

Of the school background variables, only attainment was significantly associated with
overall teacher satisfaction, such that teachersin schools with a higher GCSE points
score were more satisfied than those in schools with alower points score. When
individual teacher characteristics were added into the model, respondents’ age and
length of time teaching maths were both significant negative predictors of satisfaction,
with older teachers and those who had taught maths for alonger period of time
recording lower satisfaction ratings. With regard to teacher qualifications, only those
in the ‘ other post-A-level’ qualification in maths group differed significantly from
those with no post-A-level qualification. This group was mainly composed of teachers
who had studied and / or trained overseas and they recorded the lowest levels of
satisfaction of any group. When departmental factors were added into the model,
teacher shortages emerged as a significant negative predictor of satisfaction, such that
teachers in departments experiencing shortages were less satisfied. No deployment
approaches were significant predictors in the final stage of the model. Hence, factors
that were significant, independent predictors of overall satisfaction for maths teachers
in the final stage of the model were:

. school attainment level (positive)

. timeteaching maths (negative)

. age(negative)

« other post-A-level qualification in maths (negative)

« shortages of maths-specialist teaching staff (negative).

Results of maths head of department multiple regression

In the head of department multiple regression, only school attainment was a
significant predictor of satisfaction in the first stage of the analysis, with heads of
department in school with a higher GCSE points score reporting higher levels of
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satisfaction. At the second stage, none of the individual-level variables added
significantly to the model. When departmental factors were added at stage three,

shortages of maths specialist teachers and the presence of maths-dedicated support
staff were both significant predictors, with higher satisfaction ratings amongst those
heads of department with fewer shortages and those who had dedicated support staff.
Of the deployment priorities, added at stage four, deployment for staff professional
development was a significant positive predictor of satisfaction. Hence at the final
stage, the following factors were al significantly and independently associated with
overall satisfaction among maths departmental heads:

. school attainment level (positive)

. timein teaching (negative)

. shortages of maths-specialist teaching staff (negative)
. mathsdedicated support staff (positive)

. deployment of staff for teacher professional development (positive).

5.4 Meeting teachers’ professional development

needs

The importance of prioritising professional development in order to enhance

satisfaction is suggested by the multiple regression analysis. The extent to which

mathematics departments were able to meet staff professional devel opment needs was
examined in the head of department surveys. Respondents were asked to indicate how
far they were able to meet the professional devel opment interests and needs of staff on
a5-point scalefrom 1 = not at all to 5 =a great deal. Responses can be seenin Table

5.6.

Table 5.6 Extent to which the professional development needs and

interests of staff are met

Ratings of extent to which professional development
needs have been met on a scale of 1-5

% of respondents

1
Not at all

3

4

5
A great deal

Extent to which the professional
development needs and interests of
staff are met

22

38

30

Base: 764

Due to rounding, percentages may not sumto 100
Source: NFER survey of heads of mathematics departments, 2005.

Just over one-third of heads of maths (35 per cent) felt their department had been able
to meet the professional development needs and interests of staff (giving arating of 4
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or 5). On the whole, ratings were largely clustered around the centre of the response
scale: few heads of department gave responses at the extremes of the scale, suggesting

that departments where staff needs are fully met are unusual, as are departments

unable to meet staff needs at all.

Heads of department were also asked to indicate what had been the focus of teachers
professional development in their department in the past year. Five possible foci were

listed:
e National Strategies

e examination board / syllabus requirements
e maths subject knowledge and skills
e information and communications technology

e whole-school priorities.

There was al so an opportunity for heads of department to add ‘ other’ professional

development foci to the list. Responses can be seenin Table 5.7.

Table 5.7
mathematics

Focus of professional development experienced by teachers of

Frequently | Sometimes | Rarely Not this No
Focus of professional school year | response
development

% % % % %

National strategies 46 40 8 6 1
Whole-school priorities 35 43 15 6 1
Exar_nlnatlon board / syllabus 19 57 19 9 1
requirements
Information Communications 16 49 23 11 1
Technology
Furthering maths s_,ubject 10 44 o8 17 2
knowledge and skills
Other 3 2 1 1 94
Base: 773

Due to rounding, percentages may not sumto 100

Source: NFER survey of heads of mathematics departments, 2005.

National strategies were found to be the most frequent focus of professional
development experienced by teachers of maths. In total, 86 per cent of departmental
heads reported this area to be the focus of teachers professional development

‘frequently’ or ‘sometimes’. Furthering maths subject knowledge and skills was
reported to be the foci of professional development least often. There were 35

responses to ‘other’. Of those who provided details, the other areas of professional
development most commonly cited were behaviour management (seven responses)

and assessment (five responses).
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Case study Prioritising professional development

The mathematics department in one successful secondary school in the south east of
England has prioritised their internal professional development and support for new
and less experienced teachers. The mathematics department is fully staffed and the
head of department feels that ensuring the teachers are well trained and supported is
an essential part of the department’s retention strategy.

The school is a specialist maths and science college and this status brings some
extra professional development funding to the maths department, but there is a
recognition of the ‘opportunity costs’ of CPD spending, and optimum value is derived
from money spent on CPD by ensuring that there are good internal structures for the
sharing of skills and knowledge between staff. The following three specific
approaches were highlighted as being important to the professional development of
staff in this department.

Regular internal training staff meetings

There is a programme of induction training meetings for all new staff and NQTs in
their first year at the school. The department also regularly holds training meetings
for all staff at which individuals who have attended external courses will cascade
relevant skills and knowledge to other members of the department.

Deployment for professional development: assigning staff to classes
When assigning teachers to particular classes, the head of this department prioritises
the professional development needs of teachers.

‘An important thing is where staff have particularly requested something which will be
developmental for them. One colleague has asked this year to teach higher tier
GCSE because they've never taught that before’ (head of department).

Deployment for professional support: paired teaching at A-level
Staff members teaching A-Level classes for the first time are always ‘paired’ with a
more experienced A-level teacher teaching a parallel class.

‘For example, next year we have an NQT who will be teaching A-level statistics for
the first time paired with one of the two co-deputy heads of mathematics who's a
statistics teacher. Pairing allows joint planning, discussion and sharing of resources.
It's important, especially when you're doing A-level that teachers don'’t feel ashamed
to ask if they don’t understand a mathematical point, especially when they’re just
teaching it for the first time (head of department).

5.5 Professional satisfaction amongst support staff

working with mathematics departments
The professional satisfaction of support staff working with maths departments was
also examined. In a question similar to that on the teacher surveys, support staff were
asked to rate their satisfaction with several aspects of their working life, together with
their overall level of satisfaction, on a 5-point scale on which arating of 1
corresponded to ‘very dissatisfied and arating of 5to ‘very satisfied’. They were also
asked how likely they were to still be working as a support assistant in education in
fiveyears time.
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5.5.1 Support staff: overall satisfaction

Overall levels of satisfaction amongst support staff working in maths departments are
shown in Table 5.8. On the whole, satisfaction ratings amongst support staff were
very high, with over 70 per cent rating their satisfaction at 4 or 5 out of 5, and less
than one per cent reporting that they were very dissatisfied.

Table 5.8 Ratings of overall satisfaction with working life amongst support
staff working with mathematics departments

Ratings of satisfaction on a scale of 1-5
% of respondents
1 2 3 4 5
Very dissatisfied Very satisfied

Support staff

working in maths 1 4 24 46 24
departments

Base: 135

Due to rounding, percentages may not sumto 100
Source: NFER survey of support staff working in mathematics departments, 2005

5.5.2 Intention to remain working as a support assistant in
education

As was the case with teachers, the subgroup of respondents aged under 55 was

analysed separately. Table 5.9 below shows the ratings of the likelihood of staying in

teaching for all support staff, and for those aged under 55.

Table 5.9 Ratings of likelihood of working as a support assistant in
education in five years’ time

Likelihood of continuing to work as support assistant on a
scale of 1-5
% of respondents
1 2 3 4 5
Very unlikely Very likely
Supp_ort §taff All resBondents 19 13 29 17 29
working in (N=136)
maths Aged under 55
— 18 13 22 18 30
departments (N=96)

Due to rounding, percentages may not sumto 100
Source: NFER survey of support staff working in mathematics departments, 2005.

Around one-third of support staff aged under 55 years felt that they were unlikely to
still be doing similar work in five years' time, whilst ailmost half felt it was likely that
they would continue working as a support assistant in education.
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5.5.3 Satisfaction with specific aspects of working life
Specific aspects of working life for support staff that were examined in the survey
were:

« thetasks and duties undertaken

« managing general workload

« professional development and training opportunities
« opportunities for career progression

. Py

« hours of work

« support received from line manager.

Responses to these items can be seen in Table 5.10 and Figure 5.3.

Table 5.10  Support staff satisfaction with specific areas of working life

Ratings of satisfaction on a scale of 1-5
% of respondents
1 2 3 4 5
N Very Very
dissatisfied satisfied

The tasks and duties 136 > 1 16 49 31
undertaken
Managing general workload 136 1 5| 13 50 32
Profess_lqnal developr_n_ent 133 8 14 | 40 27 11
and training opportunities
Opportumtles for career 134 17 16 36 20 10
progression
Pay 136 32 28 | 24 | 10 6
Hours of work 135 4 3 13 42 37
Support received from line 136 7 12 | 15 27 40
manager

Source: NFER survey of support staff working in mathematics departments 2005
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Figure 5.3 Percentage of support staff working in maths departments
indicating satisfaction with aspects of their working life
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The pattern of working life satisfaction amongst support staff was very different from
that amongst teachers. There were very high satisfaction ratings for aspects of
working life relating to the work expected of them. Over three-quarters of support
staff were satisfied with their workload, their working hours and the tasks and duties
they performed. The greatest area of dissatisfaction related to pay. Just 16 per cent of
respondents were happy with their remuneration, whilst there was also low
satisfaction with opportunities for career progression and professional development.

5.5.4 Associations between support staff satisfaction and
whether they work only with the maths department
It was hypothesised that support staff satisfaction might be affected by the way in
which they were deployed; specifically whether they worked only with the maths
department or were more widely deployed within the school. It emerged that a greater
proportion of maths dedicated support staff reported that they were satisfied with their
workload and were satisfied overall (giving a satisfaction rating of 4 or 5 out of 5).
Ninety three per cent of maths dedicated support staff were satisfied with their
workload, compared with 79 per cent of non-dedicated staff. Similarly, 79 per cent of
maths dedicated support staff were satisfied overall, compared with 68 per cent of
non-dedicated staff. In thisfairly small sample there were no other significant
differences in satisfaction ratings, although for each of the satisfaction ratings, except
satisfaction with hours of work, more maths dedicated support staff than non-
dedicated staff reported that they were satisfied.

5.6 Concluding comments
The majority of teaching staff surveyed were neutral or broadly satisfied with their
working life, athough a significant minority were dissatisfied. Satisfaction was
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slightly lower amongst heads of department than amongst teachers. Areas of
particular dissatisfaction were related to workload (amount of non-contact time,
working hours and general workload) and pupil behaviour.

These sources of dissatisfaction are issues that all teachers will contend with.
However, research by Smithers and Robinson (2004, 2005b) has suggested that
teachers of maths leave the profession in larger numbers than would be expected.
Therefore, further emphasis on the areas that cause them particular dissatisfaction
may be needed. At the time that this research was being conducted the area of
workload was beginning to receive additional attention in the form of the national
introduction of planning, preparation and assessment (PPA) time. None the less, this
research may suggest that PPA time might, by itself, be insufficient to solve the
problem of retaining maths teachers and departmental heads without further
amelioration of specialist-staff shortages. Departmental shortage of maths-specialist
staff emerged as a strong and significant independent predictor of overall professional
dissatisfaction in maths departments amongst both teachers and heads of departments.
Thus, thisimplies a pressing need to address ways of increasing specialist teaching
capacity.
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PART TWO

Deployment in science
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6 Who is teaching science

Key findings

Analysis was undertaken that considered al teachers who taught science — both those
based in the department and those who were principally teachers of other subjects.
According to departmental heads' responses, thisis the breakdown in terms of
science-specialism for all those teaching science in one in five schoolsin England.

Members of science departments

Teachers with a specialism in biology 44 per cent
Teachers with a specialism in chemistry 25 per cent
Teachers with a specialism in physics 19 per cent
Teachers with a specialism in other science 5 per cent

Teacherswith a non-science-related specialism 2 per cent

Members of other departments
Teacherswho mainly teach other subjectsteaching science 6 per cent

Thus, according to departmental heads, 8 per cent of the teachers who were teaching
science in the sample schools were either non-specialists or were principally teachers
of other subjects.

Science teachers and departmental heads
e Analysisof survey responses from the entire sample of 2,756 science teachers and
754 departmental heads revealed that:

. amost three-quarters of science teachers and almost four-fifths of heads of
science departments held a degree in either biology, chemistry, physics,
general science or another science

. morethan aquarter of science teachers and departmental heads held a degree
in biology

« oOneinsix (16 per cent) teachers and onein five (20 per cent) heads of
department held a degree in chemistry

. oneinten teachers (10 per cent) and one in seven departmental heads (14 per
cent) held adegree in physics

« Six per cent each of teachers and departmental heads held a degree in general
science, and 15 per cent of teachers and 13 per cent of departmental heads
held a degree in another science

. oneinten (11 per cent) teachers and heads of department (10 per cent) held
B.Sc or BA with QTS or B.Ed in science

. relatively small proportions of science teachers and heads of department held a
Cert Ed (4 per cent, 3 per cent) or PGCE in science (7 per cent, 5 per cent)

. teachers and departmental heads with no post-A-level qualification in science
represented two per cent of the teacher and one per cent of the head of
department sample.
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There was a large imbalance in the representation of school sciences within the
science teaching population. Moreover, once the initial teacher training
specialisms of teachers with degrees in other sciences or with B.Ed and PGCE
gualifications in science were accounted for, the imbalance in the favour of
biology grew ever larger.

While the largest proportion of science teachers and departmental heads appeared
to hold a degree in biology, once this was disaggregated it was found that around
one-tenth of science teachers and heads of department held a degree in biology as
a sole subject. Thiswas a similar proportion to those holding a degree in
chemistry as a sole subject and only alittle larger than the proportions of teachers
and departmental heads who held a degree in physics. Thus, it would appear the
imbalance in school sciences was exacerbated by strong tendency to specialisein
biology at initial teacher training amongst teachers with biology related and other
science degrees, as well as those with Cert Eds or PGCEs in science as their
highest post-A-level qualification in science.

Teachers with a degree in the school sciences, and in particular, in chemistry or
physics tended to be more strongly represented in schools with an age-range of
11-18 years. Schools with higher than average GCSE results and lower than
average numbers of pupils eligible for free school meals tended to have a higher
proportion of teachers with a degree in biology, a degree in chemistry and a
degreein physics.

Like maths, more than half of the heads of science (56 per cent) had been head of
department for less than five years. Again, schoolsin the lowest band regarding
GCSE achievement had the largest representation of departmental heads with less
than five years' experience.
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6.1 Introduction

This chapter uses the evidence from the surveys of departmental heads and science
teachersin order to consider the question: who is teaching science in secondary
schoolsin England?

Chapter 6 begins by drawing on information provided by heads of sciencein their
guestionnaires. These respondents were asked to give details of the specialisms of all
the teachers who were members of the science departments. They were aso asked, in
addition to those in their department, whether other teachers who were principally
members of other departments al so taught science. Their responses provide evidence
of the specialisms and experience of all the teachers who teach science in the survey
sample schools.

Following this, the chapter moves on to data from the survey of 2,756 science
teachers and 754 departmental heads on their qualifications in science. The
distribution of the samplesin terms of the highest post-A-level qualification in science
is presented, with some additional information on each of the qualification categories.
Further detail of the characteristics of the heads of science departments and science
teachers are then relayed, including: gender; age; length of timein teaching and
teaching science; any previous career; any other rolesin the department or school as a
whole; and contract type.

This purpose of this chapter isto ascertain who is teaching science. As will be shown,
those teaching the subject were not always specialists in science and were not always
teachers who were members of the science department. None the less, throughout this
chapter, and elsewhere in the report, the terms * science teacher’ or *‘teacher of
science’ are used to refer to any teacher who teaches the subject regardless of whether
itistheir subject specialism or whether it is their main teaching subject. The term
‘specialist’ isreserved for those who have university qualifications in the subject,
either at degree level or above or for their ITT. Whilst much of the discussion in this
chapter focuses on qualifications, it should be noted that teachers’ qualifications do
not necessarily always equate with the quality of teaching.

Section 6.2 Who isteaching science in onein five secondary schools?

. the composition of science departmentsin onein five maintained
secondary schools in England

« the number of departments using teachers who principally teach
other subjects to also teach science

. all teachersteaching science
Section 6.3  The qualifications of the heads of science departmentsand science
teachers
« qualification bands
« thedistribution of qualification bands by background variables
« degreeclass
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Section 6.4 The characteristics of heads of science departments and science

teachers
« gender
. age

« length of time in teaching and teaching sciences
. careersprior to teaching sciences

« other rolesin department/school

« contract type

Section 6.5 Concluding comments

6.2 Who is teaching science in one in five secondary

schools?
The analysis presented in this section is based on data supplied by heads of science
regarding the teachers who were timetabled to teach science in their schools. Of the
754-strong sample of science heads of department, 630 provided complete detailsin
their gquestionnaire and as aresult, the findings presented in this section are based on
the responses of this subsample. Therefore, whilst departmental heads from onein
four secondary schools actually returned questionnaires, the evidence in this section
(6.2) relates to who is teaching science in 20 per cent of al maintained secondary
schoolsin England. The data from this sub-sample is also used in the economic
analysis set out in Part 3 and the Appendix, which gives national projections of the
numbers and specialisms of the teachers of science.

In their questionnaire, departmental heads were asked to give details of all teachers
who taught science. Thus, from this, a picture can be built of all those teaching the
subject in these schools. In order to establish who teaches science, departmental heads
were first asked in their questionnaire about the teachers who were members of the
science department — their responses to this are relayed in section 6.2.1. Heads of
department were then invited to give details of any teachers who mainly taught other
subjects or were principally members of other departments but who also taught
science as a timetabled lesson during the academic year 2004—2005 — section 6.2.2
sets out the findings from thisinquiry. Section 6.2.3 then draws together the details of
those in the science department and those brought in from other subjects in order to
ascertain the specialisms and experience of all those teaching science.

6.2.1 The composition of science departments

This section examines the data provided by 630 departmental heads regarding the
composition of their science departments. In their questionnaire, departmental heads
were asked to state the number of teachers in their department, including themselves,
who taught science as atimetabled lesson. The responses reveal ed the following about
the composition of the science departments in one in five secondary schools:
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« the numbers of teachers within departments ranged from two teachers (one
department) to 24 teachers (also one department)

. the mean number of teachersin science departments was nine, one more
than in mathematics departments

. overall, 8 per cent of teachersin science departments were NQTS, the same
proportion as mathematics teachers

. themaority of departments (64 per cent) with NQTs had just one,
although departments could have up to four or five NQTs

. intotal, 3 per cent of teachersin science departments had trained overseas.

Heads of department were also asked to state the approximate size of the science
departmental budget (e.g. the funds used for costs of equipment, photocopying,
professional development). Budgets ranged from £1,000 to £45,000, with the median
being £8,500 and varied according to the relative coverage of the department.

6.2.2 Departments that are using teachers who principally
teach other subjects to also teach science
This section examines the data provided by 630 departmental heads in order to
discover how many teachers were teaching science but who mainly taught other
subjects. The survey asked departmental heads to state the number of teachers who
mainly taught other subjects or were principally members of other departments and
also taught science as a timetabled lesson in the academic year 2004-2005. They were
further asked to specify the main teaching subjects of those teachers. Responses from
departmental heads in the sample schools revealed that:

« just over one-third (37 per cent) of science departments used teachers from
other subjects to teach science — a smaller proportion than that found for
mathematics (58 per cent)

. theseteachers from other subjects accounted for 6 per cent of the total
number of teachers taking science classes

. inamost three-quarters (71 per cent) of these departments, one teacher
from another department was deployed

« 1N 96 per cent of these departments, up to three teachers from other
departments were al so teaching science.

Departments used teachers from arange of other subjects. The most frequently cited
were mathematics, PE, specia educational needsand ICT (see Table 6.1).
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Table 6.1 Main teaching subjects of teachers from other departments used
to teach science

Teachers who are principally members of other
Main teaching subject departments who teach science
%

ICT 10
Psychology 2
Mathematics 30

Health and social care 4

PE 25

SEN & alternative curriculum 12
Technology 7

Geography 5

English 7

Modern Foreign Languages 3

RE 3

Other subject 19

Invalid 2

TOTAL 100

Base: 233

Multiple response question: respondents could state more than one subject, therefore percentages do
not sumto 100
Source: NFER survey of heads of science departments, 2005.

6.2.3 All teachers teaching science

Based on the responses from departmental heads, section 6.2.1 gave details of
teachers within science departments and section 6.2.2 set out numbers of teachers
who, whilst principally members of other departments, also taught science in the
sample schools. In this section, we take these two groups together to acsertain the
specialisms and experience of al those teaching science in 20 per cent of secondary
schoolsin England.

Departmental heads were asked to state the numbers of teachers within their
department, including themselves, whose specialism (i.e. adegree in the subject or a
specialism in the subject at initial teacher training) was in biology; chemistry; physics;
other science; or was non-science related. Their responses to these inquiries are
presented in Figure 6.1 together with the proportion of those from other departments
who teach science.
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Figure 6.1 Specialisms* and experience of all teachers teaching science
according to departmental heads

Members of the science department %
Teachers with a specialism in biology 44
Teachers with a specialism in chemistry 25
Teachers with a specialism in physics 19
Teachers with a specialism in other science 5
Teachers with a non-science-related specialism 2
Members of other departments

Teachers who mainly teach other subjects teaching science 6
TOTAL 100

Base: 630

* Specialism was defined in the head of department questionnaire as: ‘ holding a degree in the
subject or specialising in the subject ininitial teacher training’

Due to rounding, percentages may not sumto 100

Source: NFER survey of heads of science departments, 2005.

Based on head of department responses, two per cent of all those teaching science
were members of science departments but were not science speciaists. In addition, a
further six per cent of those teaching science were drawn from other departments and
were principally teachers of other subjects. No inquiry was made as to the
qualifications of these teachers from other departments® so it is possible that a number
may have had a qualification in science, for example as a subsidiary subject at initial
teacher training. Notwithstanding, the above figures show that, according to
departmental heads, 8 per cent of the teachers who were teaching sciencein the
sample schools were either non-specialists or were principally teachers of other
subjects.

Whilst not strictly comparable with the above figures because of its smaller sample
size and different categorisation of qualifications, findings from the Secondary
Schools Curriculum and Staffing Survey (SSCSS) from 2002 put the proportion of
teachers teaching science without a post-A-level qualification in the subject at 13 per
cent (DfES, 2003).

Figure 6.1 shows a sharp imbalance in the representation of the three school sciences
in teachers’ specialisms, with biology specialists outnumbering chemistry specialists
or physics specialists by around two to one. Given this imbalance, further analysis
was undertaken to ascertain the distribution of biology, chemistry and physics
specialists across school types. Results are presented in Table 6.2 and show the
proportion of departments for each school type that did not have any specialistsin
each of biology, chemistry and physics. As can be seen, each of the three sciences
were least well represented in 11-16 schools, especially physics. For example, one-

®This is because during the piloting of the questionnaires, departmental heads reported that they would be unable/unwilling to
provide details of the qualifications of teachers outside their department because of the extrawork it would generate for them to
ascertain such information.
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quarter of 11-16 schools did not have any physics specialists. This corroborates the
findings of Smithers and Robinson (2005a).

Table 6.2 The proportion of departments without any specialists in biology,
chemistry and physics
All 11-16 11-18 Other
Specialism schools schools schools schools*
(N=630) (N=268) (N=311) (N=51)
% % % %
No biology specialists 1 1 0 0
No chemistry specialists 7 12 4 2
No physics specialists 16 26 10 6

* Predominately 14-18 schools, though also includes 11-14 schools
Source: NFER survey of heads of science departments, 2005.

To sum up so far, departmental heads surveyed in this study were asked to give details
of all teachers who taught science. Thus, from this, a picture can be built of all those
teaching the subject in these schools. As Figure 6.1 shows, their responses highlighted
that in academic year 20042005, approximately 93 per cent had a specialismin
science. The remaining 8 per cent were either non-specialists or were principally
teachers from other departments. Thisis a much smaller proportion than the
corresponding figure for mathematics (24 per cent) (see Chapter 1). For science,
though, the issue is more the imbalance between biology, chemistry and physicsin
teachers’ specialisms.

This evidence provided by heads of department also forms the basis of an economic
analysis, presented in Part 3 and the Appendix. This analysis takes the figures
presented in Figure 6.1 and projects these to a national level to consider the equity of
the distribution of science teachers across the country. When the numbersin Figure
6.1 were modelled to give a national projection, it was predicted that across 3,063
schools’, there are 30,985 teachers teaching science of whom 28,781 are specialistsin
science (13,700 biology specialists, 7,906 chemistry specialists, 5,797 physics
specialists, 1,378 other science specialists). Thisleaves 2,204 teachers of science who
are non-specialists or principally teach other subjects.

6.3 The qualifications of heads of science

departments and science teachers
In addition to the questions posed to departmental heads regarding all teachers who
taught science (the findings from which were set out in section 6.2 above), the
guestionnaire surveys to teachers and head of departments sought information on each
respondent’ s individual qualifications. This section presents the qualifications that
teachers and department heads reported that they held.

*Thisis approximately 98 per cent of all maintained secondary schoolsin England. The appendix gives full details of the
modelling undertaken.
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When interpreting the findings in this section, it isimportant to bear in mind that the
data from the teacher survey refers only to those who returned a teacher questionnaire
rather than to all science teachers. Thisisin contrast to the figures from heads of
department in section 6.2, which do relate to all those teaching science in the sample
schools. The teacher survey sample was, however, sizable and constituted
approximately 41 per cent of all those teaching science in the sample schools (or
almost %O per cent of all science teachersin England based on the national projections
above)™.

This section begins by presenting the qualifications that teachers and department
heads reported they held in terms of their highest post-A-level qualification in
science. There were eleven qualification bands:

Degree or higher degree in biology
Degree or higher degree in chemistry
Degree or higher degree in physics
Degree or higher degree in general science
Degree or higher degree in other science
B.Sc or BA with QTS or B.Ed in science
Cert Ed incorporating science

PGCE incorporating science

© © N o gk~ 0w DNPE

Other post-A-level qualification in science
10. A-level science qualification
11. No post-A-16 qualification in science.

The section then moves on to consider in more detail the subjects, types and the initial
teacher training subjects, if applicable, of the two samples. Then, this section
examines the distribution of qualification types by background variables including
Government Office Region, age range, GCSE attainment, level of free school meals
and level of Special Educational Needs in the school. Finally, the degree class
attained by those in the teacher and departmental head samples are relayed.

Aswas pointed out in Part 1 in relation to the discussion on mathematics, while this
chapter analyses qualifications in terms of the highest post-A-level qualification in
science, and these categories are then used elsewhere in Part 2 as atool in further
analyses, it should be stated that in no way should these categories be taken to
represent ajudgement as to the requisite or desired qualifications to enable a teacher
to be qualified to teach science. Instead, they provide a useful and workable definition
of qualifications in science that make no comment on whether the teacher who holds
them is competent to teach science.

%The responses from departmental heads in this section are based on the full sample of 754. Thus, they are drawn from 25 per
cent of all maintained secondary schools.
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Table 6.3 shows the breakdown of the samples in terms of their qualifications in
science. The teachers and heads of department are counted once against their highest
gualification in science. Unlike mathematics, which had seven categories, science
breaks down into 11 categories as degrees in biology, physics and chemistry are
accounted for, as are degrees in general science and in other sciences. If an individual
holds a degree in chemistry and a PGCE in science, they are included in the figures
for ‘degree in chemistry’. If anindividual holds a PGCE in science but adegreein a
non-science subject, they are counted against ‘ PGCE incorporating science’.
However, if an individual holds afirst degree in biology, followed by a masters
degree in biochemistry they are counted in the ‘degreein biology’ category, rather
than in the ‘ other science’ category™. * School sciences’ take priority™?.

Table 6.3 Highest post-A-level qualification held by science teachers and
heads of science departments

) e ) Teachers of science Heads of science
Highest qualification in sciences departments
N % N %
Degree in Biology 753 27 194 26
Degree in Chemistry 440 16 149 20
Degree in Physics 279 10 106 14
Degree in general science 158 6 48 6
Degree in other science 415 15 101 13
B.Sc or BA with QTS or B.Ed in science 311 11 72 10
Cert Ed incorporating science 109 4 26 3
PGCE incorporating science 184 7 36 5
Other post-A-level science qualification 49 2 5 <1
A-level science 29 1 9 1
No post-16 science qualification 27 1 0 0
No response 2 <1 8 1
TOTAL 2,756 100 754 100

Due to rounding, percentages may not sum to 100
Source: NFER surveys of teachers of science and heads of science departments, 2005.

Table 6.3 shows the following.

. Intotal, amost three-quarters of science teachers (74 per cent) and almost
four-fifths of heads of science departments (79 per cent) in the sample held a
degree in either biology, chemistry, physics, general science or another
science.

. Around one-tenth of science teachers (11 per cent) and heads of science
departments (10 per cent) held a B.Sc or BA with QTS or B.Ed in science,
meaning that 85 per cent of science teachers and 89 per cent of heads of
science departments in the sample held adegree or B.Ed in science—a
considerably larger proportion than was seen for mathematics.

For abreakdown of the sciences included in the ‘ other science’ category, please see section 6.3.5.
2\Where teachers’heads of department held combined/joint honours degrees in sciences (e.g. ajoint degreein biology and
chemistry), these are included in the general science band — see section 6.3.4.
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. Theimbalance between the three school science subjects is again apparent™®.
More than one-quarter of the surveyed science teachers held adegreein
biology (27 per cent), compared with almost one in six with degreesin
chemistry (16 per cent) and one in ten who have a degree in physics (10 per
cent).

. Intotal, two per cent of science teacher respondents and one per cent of heads
of science departments did not hold a post-A-level qualification in science, a
noticeably smaller proportion than in the mathematics samples. Asa
consequence, 98 per cent of the surveyed science teachers and 99 per cent of
heads of science departments held a post-A-level qualification in science.

Overall, by far the majority of science teachers held a degree in science. While this
might suggest that science teachers and heads of science are generally * better’
qualified than mathematics teachers, it should be noted that the situation as regards
science is possibly somewhat more complex in that it encompasses three separate
sciences.

Aswas noted above, there is a considerable imbal ance between the representation of
specialistsin each of the ‘ school science’ subjects. In the teacher sample, there was
more than twice the proportion of science teachers with a biology degree than
teachers with a degree in physics, for example. Indeed, there were more teachers with
adegreein ‘other’ science than there were teachers with a degree in physics.
Similarly, there are roughly equal proportions of science teachers with adegreein
chemistry and with adegreein ‘other science’. This picture belies a situation in which
there is considerable inequality of representation within the three * school sciences'.

Science teachers and heads of department holding a degree in a subject other than
science but having a PGCE in science were less frequently occurring than
mathematics teachers and heads of department whose highest post-A-level
gualification in mathematics was a PGCE, perhaps suggesting that as a subject,
scienceisless accessible to, or less popular with, potential teachers without a degree
in science.

Of the 2,756 teachers teaching science surveyed, just 2 per cent did not hold a post-A-
level qualification in science. Thisisaconsiderably smaller proportion than that
found for teachers of mathematics who were surveyed. The proportion of heads of
department with no post-A-level qualification in science was smaller again, at 1 per
cent, representing the heads of nine of the 754 science departments surveyed. Asa
whole, then, alarger proportion of the sample of science teachers and heads of
department tended to hold a post-A-level qualification in science than the
mathematics samples.

This section has established that the largest proportion of science teachers and heads
of department held a degree in science as their highest post-A-level qualification,

3NB. The figures in Figure 6.1 are not directly comparable with those in Table 6.3. The figuresin Figure 6.1 relate to the
speciaisms (i.e. degree or ITT) in biology, chemistry and physics for all teachers teaching science in the sample schools. The
figuresin Table 6.3 relate to degrees only in biology, chemistry and physics of those teachers who returned questionnaires. None
the less, the pattern is the same.
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although there was substantial inequity in the representation of the three school
sciences within this category.

The following sections move on to consider each of the science qualification bands in
more depth, providing more detailed explanation of the types of qualification and
subject in each category. Frequencies are presented as a proportion of the total 2,756-
strong sample of science teachers or 754 heads of science departments.

6.3.1 Degree in biology

This section disaggregates the ‘degree in biology’ category, represented by more than
aquarter of science teachers and heads of science departments. Table 6.4 displays the
degree subject for those teachers and heads of department who fell into the degreein
biology category. Aswell asfirst degrees, it aso shows the numbers of masters level
and PhD degreesin biology and in other science subjects held by teachers and heads
of department in this category.

Table 6.4 Type of degree in biology held by science teachers and heads of
department whose highest post-A-level qualification in science
was a degree in biology

Teachers of Heads of science
Type of degree science departments

N % N %
BA/BSc Biology 340 12 108 14
BA/BSc Biology related (e.g. botany, zoology) 278 10 58 8
BA/BSc Biology & science related 72 3 23 3
BA/BSc Biology & non-science related 28 1 1 <1
MA/MSc Biology 48 2 10 1
MA/MSc Other science subject* 27 1 11 1
DPhil/PhD Biology 40 1 2 <1
DPhil/PhD Other science subject 16 <1 3 <1
TOTAL 753 27% 263 26%

** Other science subject’ includes medical-related sciences, biochemistry, environmental science, etc. —
see section 6.3.5

Multiple response question: respondents could give more than one degree, therefore percentages may
not sumto 27 and 26

Source: NFER surveys of science teachers and heads of science departments, 2005.

Table 6.4 shows that:

« overall, more than one-tenth of both the science teacher (12 per cent) and head
of department (14 per cent) samples held a degree in biology as a sole subject

. adlightly smaller proportion held a biology-related degree, such as zoology,
genetics and microbiology

. very small proportion of both the science teacher and departmental heads
samples held a masters-level or PhD degree in biology.
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Further analysis was undertaken in order to ascertain details of theinitial teacher
training undertaken by teachers and departmental heads who held a degree in biology.
Thisrevealed that of the total science teaching population, ten per cent of science
teachers and heads of science departments held a degree in biology and had also
speciaised in biology at ITT. A further 11 per cent of teachers and nine per cent of
heads of department had a degree in biology and had specialised at initial teacher
training in biology with another subject, most commonly general sciencein both
cases.

6.3.2 Degree in chemistry

This section moves on to examine the sector of the science samples whose highest
post-A-level qualification in science was a degree in chemistry. Overall, almost one-
sixth of science teachers and amost one-fifth of heads of science fell into this
category. Table 6.5 displays a breakdown of degree subjects that were included in this
band. Aswell asfirst degrees, this table shows the numbers of masters-level and PhD
degrees in chemistry and other science subjects held by teachers and heads of
department in this category.

Table 6.5 Type of degree in chemistry held by science teachers and heads
of department whose highest post-A-level qualification in science
was a degree in chemistry

Teachers of Heads of science
Type of degree science departments

N % N %
BA/BSc Chemistry 292 11 102 14
BA/BSc Chemistry related (e.g. metallurgy) 46 2 19 3
BA/BSc Chemistry & science related 51 2 13 2
BA/BSc Chemistry & non-science related 14 <1 5 <1
MA/MSc Chemistry 51 2 13 2
MA/MSc Other science subject* 3 <1 5 <1
DPhil/PhD Chemistry 60 2 22 3
DPhil/PhD Other science subject 4 <1 4 <1
TOTAL 440 16% 149 20%

** Other science subject’ includes medical-related sciences, biochemistry, environmental science, etc. —
see section 6.3.5

Multiple response question: respondents could give more than one degree, therefore percentages may
not sumto 16 and 20

Source: NFER surveys of science teachers and heads of science departments, 2005.

Table 6.5 shows that:

. overal, oneinten (11 per cent) teachers and one in seven (14 per cent) heads
of science departments in the sample held a degree in chemistry as a sole
subject — thisis roughly the same proportion as teachers and heads of
department with a degree in biology as a sole subject, suggesting that the
imbalance between the school science degreesis largely comprised of teachers
and heads of department with a biology-related degree
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. around five per cent of both samples held a higher degree in chemistry, either
at masterslevel or PhD.

Further analysis was undertaken in order to establish the proportions of surveyed
science teachers and heads of department who held a degree in chemistry and had
specialised in chemistry at initial teacher training. Overall, six per cent of science
teachers and seven per cent of heads of science departments had a degree in chemistry
and had specialised in chemistry at initial teacher training. Six per cent of teachers
and eight per cent of heads of science had a degreein chemistry and had specialised in
chemistry with another subject, most commonly general scienceat ITT. Thisleavesa
further four per cent of teachers and five per cent of heads of department who had a
degree in chemistry but had specialised in general science at initial teacher training or
who did not state their specialism.

6.3.3 Degree in physics

This section moves on to consider science teachers and heads of science departments
whose highest post-A-level qualification in science was a degree in physics. This
category accounts for ten per cent of teachers and 14 per cent of heads of department.
Table 6.6 displays the breakdown of degree type and subject of teachers and heads of
department in this category.

Table 6.6 Type of degree in physics held by science teachers and heads of
department whose highest post-A-level qualification in science
was a degree in physics

Teachers of Heads of science
Type of degree science departments

N % N %
BA/BSc Physics 184 7 77 10
BA/BSc Physics related (e.g. geophysics, astronomy) 25 <1 4 <1
BA/BSc Physics & science related 46 2 18 2
BA/BSc Physics & non-science related 6 <1 4 <1
MA/MSc Physics 35 1 6 <1
MA/MSc Other science subject* 11 <1 2 <1
DPhil/PhD Physics 9 <1 2 <1
DPhil/PhD Other science subject 2 <1 2 <1
TOTAL 279 10% 106 14%

** Other science subject’ includes medical-related sciences, biochemistry, environmental science, etc. —
see section 6.3.5

Multiple response question: respondents could give more than one degree, therefore percentages may
not sumto 10 and 14

Source: NFER surveys of science teachers and heads of science departments, 2005.

Table 6.6 reveals that:

. overall, seven per cent of teachers and ten per cent of heads of science
departments held a degree in physics as a sole subject — whereas there were
roughly equal proportions of teachers and heads of departments with degrees
solely in chemistry or biology, teachers and heads of department with degrees
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in physics as a sole subject make up asmaller proportion of these survey
samples.

Further analysis was undertaken in order to ascertain what subjects teachers and heads
of department in the physics degree category had undertaken at ITT. In total, four per
cent of science teachers and six per cent of heads of science departments had
completed a degree in physics and had trained in physics at teacher training. A further
four per cent of science teachers and six per cent of heads of science overall had a
degree in physics and had completed initial teacher training in physics with another
subject, most commonly general science.

6.3.4 Degree in general science

In total, six per cent of science teachers and heads of department each held adegreein
general science as their highest post-A-level qualification in science. Indeed, general
science was the least represented of the degrees in science despite the fact that this
category contained al the joint degrees in school sciences held by surveyed teachers
and heads of department (e.g. combined chemistry and physics degrees). Table 6.7
presents the breakdown of the degree subjects within this category.

Table 6.7 Type of degree in general science held by science teachers and
heads of department whose highest post-A-level qualification in
science was a degree in general/combined science

Teachers of Heads of science
Type of degree science departments

N % N %
BA/BSc General/combined science 62 2 14 2
BA/BSc Science & science related 18 <1 8 1
BA/BSc Science & non-science related 12 <1 8 1
BA/BSc Biology & Chemistry 37 1 10 1
BA/BSc Chemistry & Physics 23 1 3 <1
BA/BSc Physics & Biology 3 <1 2 <1
TOTAL 158 6% 48 6%

Multiple response question: respondents could give more than one degree, therefore percentages may
not sumto 6
Source: NFER surveys of science teachers and heads of science departments, 2005.

Asawhole, this category represents a small proportion of the science teachers and
heads of science departments in the sample. In total, two per cent each of science
teachers and heads of department held a degree in general or combined science.

The proportions of science teachers and heads of science departments who held joint
degreesin school science subjects were small. Albeit small numbers, more science
teachers held joint degrees in biology and chemistry than held joint degreesin
chemistry and physics or physics and biology, mirroring the trend seen in sections
6.3.1 and 6.3.2.
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6.3.5 Degree in other science

Overall, the degree in other science band included 15 per cent of teachers and 13 per
cent of heads of department. For these samples the highest post-A-level qualification
in science was a degree in a subject such as biochemistry, medicine-related sciences
and environmental sciences. Table 6.8 presents the breakdown of degree subjects
represented in this category.

Table 6.8 Type of degree in science held by science teachers and heads of
department whose highest post-A-level qualification in science
was a degree in ‘other science’

Teachers of Heads of science
Type of degree science departments

N % N %
BA/BSc Biochemistry 120 4 35 5
BA/BSc Medical related 96 3 19 3
BA/BSc Environmental science related 102 4 12 2
BA/BSc Other science 37 1 6 <1
BA/BSc Other science & science related 33 1 17 2
BA/BSc Other science & non-science related 5 <1 1 <1
MA/MSc Other science 40 1 16 2
DPhil/PhD Other science 32 1 3 <1
TOTAL 415 15% 101 13%

Multiple response question: respondents could give more than one degree, therefore percentages may
not sumto 15 and 13
Source: NFER surveys of science teachers and heads of science departments, 2005.

While overall this category represents a comparatively large proportion of surveyed
science teachers and departmental heads, once these are broken down further into
subject areas, it emerges that science teachers and heads of department in this band
come from arange of scientific backgrounds. In terms of the other sciencesincluded
in this category, biochemistry and environmental science-related degrees (including
environmental and earth science, ecology, oceanography) were each held by four per
cent of science teachers and by five per cent and two per cent respectively of heads of
science departments. Medical-related degrees included biomedical sciences, dentistry,
physiology and immunology amongst others, and were held by three per cent of
science teachers and heads of science departments overall.

Further analysis was executed in order to ascertain what subjects science teachers and
departmental heads in this category had studied at initial teacher training. It was found
that overall, four per cent of science teachers held adegreein ‘other’ science and had
specialised in biology as a sole subject at initial teacher training. Similarly, three per
cent of science departmental heads had followed this route. A further four per cent
each of science teachersin this category had initially trained in biology with another
subject or in general science with another subject. Three per cent of science teachers
in this category had specialised in general science as a sole subject at initial teacher
training. This suggests that the specialisms of teachers and heads of department in this
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category tended to be biology or general science, further widening the gap between
biology specialists and speciaists in chemistry and physics within secondary schools
in England.

6.3.6 B.EdA/QTS in science

We turn now to consider teachers and heads of department whose highest post-A-
level qualification in sciences was B.Ed or QTS in science. Across the total sample of
2,756 science teachers and the heads of 754 science departments, ten per cent of
teachers and 11 per cent of heads of department held a B.Sc or BA with QTS or a
B.Ed in science as their highest post-A-level qualification in the subject. This
proportion accords with the frequencies of teachers with degreesin biology and
chemistry as sole subjects.

Scienceteachers

The ten per cent of teachersin this category comprises two per cent of teachers who
held a B.Ed or B.Sc/BA with QTS where biology was their sole specialism at initial
teacher training; afurther one per cent each of teachers who had initial teacher
training specialisms in general/combined science, chemistry and physics. The
remaining five per cent had trained at initial teacher training in general science with
biology, chemistry or physics or in another combination of those subjects. Again,
biology was most frequently represented.

Heads of science departments

The 11 per cent of heads of department who comprise this category included three per
cent who held a B.Ed or B.Sc/BA with QTS where biology was their sole specialism
at initial teacher training; a further one per cent each of departmental heads who had
initial teacher training specialisms in general/combined science, chemistry and
physics. The remaining five per cent had completed their QTS or B.Ed in general
science with biology, chemistry or physics, or in another combination of these
subjects. As with science teachers, biology was most frequently represented.

6.3.7 PGCE incorporating science

Overall, seven per cent of science teachers and five per cent of departmental heads
held a PGCE incorporating science as their highest post-A-level qualification in the
subject. Teachers and heads of department in this category held degrees in subjects
other than biology, chemistry, physics, general science or any other science. Table 6.9
displays the degree subject and type of degree held by teachersin this category.
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Table 6.9 Subject of first degree for science teachers and heads of

department whose highest post-A-level qualification in science is

a PGCE

Teachers holding PGCE in Heads of department holding PGCE
Subject of first degree science in science
N % N %

Engineering 66 2 20 3
Geology 21 1 5 1
Agricultural science 15 1 1 <1
Psychology 10 <1 2 <1
Food science 10 <1 1 <1
Sports science 10 <1 0 0
Other subject 18 1 0 0
TOTAL 184 7% 36 5%

Multiple response question: respondents could able give more than one subject
Source: NFER surveys of science teachers and heads of science departments, 2005.

Table 6.9 reveals that:

. amost al of the science teachers and all departmental heads in this category
held a degree in a science-related subject as well as a PGCE in science

. the most represented degree subject held by teachers and departmental heads
whose highest qualification in science was a PGCE was engineering: overall
two per cent of teachers and three per cent of heads of department in the
sample held a degree in engineering and a PGCE in science.

Aswas noted in section 6.3.1 above, unlike the trends seen in mathematics, there
appear to be very few science teachers and heads of department who had come into
teaching science from a non-science-related background. This might indicate that the
sciences do not lend themselves to being taught by teachers without a post-A-level
qualification in the subject.

6.3.8 Cert Ed incorporating science

Overadl, four per cent of teachers and three per cent of departmental heads held a Cert
Ed in science as their highest post-A-level qualification in the subject. The majority of
science teachersin this category had specialised at initial teacher training in biology
as a sole subject or biology with another science or general science. Similarly, most of
the three per cent of departmental heads in this category had also specialised in
biology as a sole subject or with another science subject at initial teacher training,
again reflecting the trend for the science teaching population to have specialised in
teaching biology.

6.3.9 Other post-A-level qualification in science
Overall, two per cent of science teachers and five heads of science departments held
some other type of post-A-level qualification in science, representing a small minority
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of both samples. Teachersin this category included one per cent of teachers who had
trained overseas and held an overseas qualification in science or in teaching science.
Teachers who entered teaching through other routes were also representing in this
category and largely comprised teachers who had completed the Graduate Teaching
Programme (one per cent) although there was representation of Teach First and other
education diplomas.

6.3.10 No post-A-level qualification in science

This section examines those teachers and departmental heads who held no post-A-
level qualification in science. Owing to the low numbers of teachersin this category,
both those with an A-level in science and those with no post-16 qualification in
science are discussed together.

Overall, two per cent of teachers and 1 per cent of heads of department in the sample
held no post-A-level qualification in science. The degree subject held by teachersin
this category was varied: six teachers held a science-related degree including
engineering, geology and agriculture and the remaining teachers held non-science
related degrees. The majority of teachersin this category reported that they had been
teaching sciences for less than five years, suggesting that they may be teaching
science in order to alleviated staff shortages within science departments in secondary
schools.

The above sections have shown that the largest majority of science teachers and
departmental heads held a degree in science. However, in terms of the ‘ school
science’ subjects, there was a great deal of inequality, with biology in particular being
strongly represented to the cost of chemistry and physics. Aswell as those teachers
who held adegree in biology, there was a substantial number who held adegreein
general or other sciences and specialised in biology at initial training, aswell as
teachers who had entered teaching through the B.EJ/QTS, Cert Ed and PGCE routes.
A further area of concern may be that a minority of teachers whose highest post-A-
level qualification in science was a degree in biology held this degree in biology as a
sole subject, indeed the majority held biology-related degrees or joint degreesin
biology with another science or science-related subject.

6.3.11 The distribution of qualification bands by background
variables

This section moves on to consider where the differently qualified science teachersin

the sample taught in terms of the Government Office Region, the age-range of the

school, schools' GCSE attainment band and the level of free school meals eligibility.

A number of tables are presented in this section, each showing the disaggregation of

science teachers only (heads of science departments are not included in this section).

Table 6.10 presents a cross-tabulation of the highest post-A-level qualification in
science categories by the Government Office Region.
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Table 6.10

The teacher sample’s highest post-A-level qualification in science by Government Office Region

Government Office Region

Highest post-A-level qualification in science North | North West | Yorkshire East West Eastern | London South South

East | Merseyside | & Humber Midlands Midlands East West

% % % % % % % % %

Degree in Biology 20 26 27 27 25 28 29 27 34
Degree in Chemistry 20 22 14 18 16 13 15 15 13
Degree in Physics 10 10 8 11 9 13 11 11 9
Degree in general science 6 5 6 5 5 6 7 7 4
Degree in other science 14 13 15 15 16 16 16 15 16
B.Sc or BA with QTS or B.Ed in science | 14 14 13 10 12 11 10 10 10
Cert Ed incorporating science 9 3 5 6 6 3 2 2 4
PGCE incorporating science 7 5 11 6 6 7 5 6 9
Other post-A-level science qualification 0 <1 <1 <1 2 3 3 4 <1
No post-A-level science qualification 1 1 1 1 3 2 2 3 2
TOTAL 100 100 100 100 100 100 100 100 100
Base: 2,748

Source: NFER survey of science teachers, 2005.
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Table 6.10 shows that, in general, surveyed teachers with a degree in science of some
kind are spread fairly evenly across the Government Office Regions, although there
are some differences in the geographical distribution of the degree in school science
categories. For example, thereis adifference of 14 percentage points between the
frequency of teachers with a degreein biology in the South West and North East
regions. Similarly, there appear to be more teachers with a degree in chemistry in the
North East and North-West regions than elsewhere in England, likely owing to the
concentration of chemical industriesin these regions. The largest proportions of
teachers with no post-A-level qualification in science are found in the West Midlands
and South East regions.

Table 6.11 presents the qualification in science categories cross-tabulated with the
age-range of the schools in which the teachersin each band taught.

Table 6.11  The teacher sample’s highest post-A-level qualification in
science by the age range of the school

Age range of school

Highest post-A-level qualification in science 11-16 11-18 Other*

% % %
Degree in Biology 27 28 26
Degree in Chemistry 13 18 17
Degree in Physics 7 12 11
Degree in general science 6 6 5
Degree in other science 14 16 16
B.Sc or BA with QTS or B.Ed in science 14 9 11
Cert Ed incorporating science 6 3 5
PGCE incorporating science 8 6 8
Other post-A-level science qualification 2 2 1
No post-A-level science qualification 3 2 2
TOTAL 100 100 100
*Predominately 14-18 schools but also includes 11-14 schools
Base: 2,748

Source: NFER survey of science teachers, 2005.

Table 6.11 reveals that teachers with a degree in the school sciences, and in particular
in chemistry or physics, tend to be more strongly represented in schools with an age-
range of 11-18 years. Thisis almost certainly related to the fact that there is scope to
teach A-level sciencesin these schools. Conversely, teachers with B.Ed or QTS in
science, aPGCE in science or Cert Ed in science tend to be more strongly represented
in schools with an 11-16 age range than in 11-18 schools. Teachers without a post-A-
level science qualification are represented more or less evenly both of these school

types.

Tables 6.12 and 6.13 present teachers in each of the science qualification categories
cross-tabul ated with the GCSE achievement band of the school and the level of free
school mealsin the school respectively.
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Table 6.12  The teacher sample’s highest post-A-level qualification in
science by the GCSE achievement band of the school

GCSE achievement band
(Total GCSE point-score 2002)
Highest post-A-level qualification in ond ond
science th))west Lowest Middle Highest Highest
and b band band
and band
% % % % %

Degree in Biology 25 28 27 26 31
Degree in Chemistry 13 15 16 20 18
Degree in Physics 9 10 9 12 12
Degree in general science 6 6 6 5 5
Degree in other science 16 14 18 13 14
B.Sc or BA with QTS or B.Ed in 14 10 11 12 10
science
Cert Ed incorporating science 4 4 5 4 2
PGCE incorporating science 8 7 6 5 6
Othe_r_ po_st-A-IeveI science 2 3 1 1 1
gualification
No p_qst-A-IeveI science 3 5 5 2 1
gualification
TOTAL 100 100 100 100 100
Base: 2,715

Source: NFER survey of science teachers, 2005.
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Table 6.13  The teacher sample’s highest post-A-level qualification in
science by the percentage of pupils eligible for free school meals

in the school

% Eligible for Free School Meals 2002 (5 pt scale)
Highest post-A-level qualification in Lowest 2" Middle .2”" Highest
science 20% Lc;\é)v(;)st 20% Hl%lczst 20%

% % % % %

Degree in Biology 32 29 26 27 25
Degree in Chemistry 20 18 14 14 16
Degree in Physics 14 12 8 11 8
Degree in general science 7 4 7 5 7
Degree in other science 12 12 20 15 14
B.Sc or BA with QTS or B.Ed in 7 11 11 12 12
science
Cert Ed incorporating science 2 3 4 5 5
PGCE incorporating science 5 7 7 7 7
Other post-A-level science <1 1 5 5 2
gualification
No post-A-level science <1 5 1 5 4
qualification
TOTAL 100 100 100 100 100
Base: 2,743

Source: NFER survey of science teachers, 2005.

Tables 6.12 and 6.13 show that schools with higher than average GCSE results and
lower than average numbers of pupils eligible for free school meals tended to have a
higher proportion of teachers with a degree in chemistry and a degree in physics.
Conversely, schools with lower than average GCSE results and higher than average
levels of pupils eligible for free school meals had a higher proportion of teachers with
no post-A-level science qualification.

6.3.12 Degree class

This section examines the degree class of teachers and departmental heads teaching
science in England. It begins by noting the overall picture before moving on to
consider difference in the class of degree for the science qualification bands. To
begin, Table 6.14 shows the degree class of science teachers and heads of science
departments overall.
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Table 6.14  Degree class held by science teachers and heads of science

departments

Class of degree Science teachers Heads of science departments

N % N %
1% 168 6 33 4
2" 107 4 41 5
2(i) 895 33 208 28
2(ii) 809 29 245 33
3" 205 7 74 10
Ordinary 34 1 10 1
Other 69 3 26 3
No response 469 17 117 16
TOTAL 2,756 100 754 100

Due to rounding, percentages may not sumto 100
Source: NFER surveys of science teachers and heads of science departments, 2005.

Table 6.14 reveals that more than two-fifths of science teachers (43 per cent) and
more than one-third of departmental heads (37 per cent) had obtained a 2(i) degree or
higher. Further, amost half of science heads of department had obtained a 2(ii) degree
or lower, while there were similar proportions of science teachers in both these
categories. Just six per cent of teachers and four per cent of departmental heads had a
first class degree.

Tables 6.15 and 6.16 present cross-tabulations of the highest post-A-level
qualification in science held by the samples with degree class, in order to ascertain
what differences existed in terms of degree class, between the school sciences, general
and other science degrees. In these tables, only those teachers and heads of
department who responded to the question concerning degree class on the surveys are
considered and the figures quoted below relate to a sub-sample of 2,287 science
teachers and 637 heads of department.
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Table 6.15  Highest post-A-level qualification held by science teachers with degree class

Degree class

Highest post-A-level qualification in science 15t ond 2() 2(ii) 3rd Ordinary | Other

% % % % % % %
Degree in Biology 5 4 48 37 5 <1 1
Degree in Chemistry 12 3 32 34 14 3 3
Degree in Physics 6 9 24 36 18 3 3
Degree in general science 9 5 33 38 7 4 5
Degree in other science 6 3 49 35 5 <1 1
B.Sc or BA with QTS or B.Ed in science 9 6 34 34 9 2 6
Cert Ed incorporating science 15 15 15 23 8 0 23
PGCE incorporating science 6 3 37 36 12 2 3
Other post-A-level science qualification 5 14 36 18 9 0 18
No post-A-level science qualification 0 9 36 36 0 0 18

Base: 2,287
Due to rounding, percentages may not sumto 100
Source: NFER survey of science teachers, 2005.
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Table 6.16  Highest post-A-level qualification held by heads of science departments with degree class

Highest post-A-level qualification in science

Degree class

1% 2" 2(i) 2(ii) 3 Ordinary | Other

% % % % % % %
Degree in Biology 3 7 41 39 5 1 2
Degree in Chemistry 10 6 26 32 19 3 5
Degree in Physics 7 3 24 39 20 3 4
Degree in general science 0 8 19 44 19 0 8
Degree in other science 2 7 33 42 11 1 4
B.Sc or BA with QTS or B.Ed in science 7 7 36 45 4 0 2
Cert Ed incorporating science 0 14 71 0 0 0 0
PGCE incorporating science 3 7 39 42 7 0 3
Other post-A-level science qualification 0 0 42 0 0 0 25
No post-A-level science qualification 0 14 14 57 0 0 14

Base: 637

Some Ns are small in thistable, e.g. Cert Ed N=7, Other N=4, No post-A-level science qualification N=7. Conseguently, these percentages should not

be applied to the population.
Due to rounding, percentages may not sumto 100.

Source: NFER survey of science heads of department, 2005.
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Tables 6.15 and 6.16 show that:

more than half of teachers with adegree in biology, about half of teachers with
adegree in chemistry and two-fifths of teachers with a degree in physics had
obtained a degree of 2(i) or higher. The same pattern can also be observed for
departmental heads, though the proportions holding a 2(i) degree or above in
each case islower than for teachers

of the degree bands, degrees in biology and degreesin ‘other’ science had the
highest proportion of teachers and departmental heads with 2(i) degrees or
above

degreesin physics had the largest proportion of teachers and heads of
department who held a 2(ii) degree or lower.

Extrapolating to the sample of 2,756 science teachers and heads of 754 science
departments as a whole we can deduce the following information:

6.4

14 per cent of science teachers and 12 per cent of departmental heads held at
least a2(i) degreein biology

seven per cent of science teachers and heads of science held at least a 2(i)
degree in chemistry

four per cent of science teachers and heads of department held at least a 2(i)
degreein physics.

Characteristics of heads of science departments
and science teachers

This section considers science teachers and heads of department in more detail in
terms of the following characteristics:

gender

age

length of time in teaching and teaching sciences
any previous career

other roles in the department or school.

6.4.1 Gender

Of the 745 heads of science departments who responded to the question on gender on
the questionnaire, the majority were male (62 per cent). Managing science
departments appears to be much more male-dominated than mathematics departments,
where the gender split was closer to 50:50. The converse was true of the sample of
2,749 teachers who responded to this question on the survey, where the largest
proportion of teachers were female at 55 per cent — reflecting the trend found for
mathematics teachers.
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6.4.2 Age

Science teachers spanned a wide age-range from the youngest at 22 (15 teachers) and
the eldest at 65 (3 teachers) years of age. The majority of heads of department were
aged between 30 and 59 and were evenly spread across the three decades. One-quarter
of teachers were aged under 30 (alarger proportion than in mathematics teachers),
almost half of the teachers responding to the survey were aged over 40 and almost
one-quarter were over 50, revealing aless aging profile than that seen for teachers of
mathematics.

Table 6.17  Age range of science teachers and heads of department

Age range Science teachers Heads of science departments
N % N %
Under 25 143 6 0 0
25-29 509 20 31 5
30-39 707 27 222 32
40-49 624 24 223 32
50-59 580 22 213 31
60+ 34 1 5 <1
TOTAL 2,597 100 694 100

No response: 159 science teachers; 60 heads of science departments
Due to rounding, percentages may not sumto 100
Source: NFER science teacher survey and science head of department survey, 2005

Table 6.18 reveals the breakdown of science teachers' age by their highest post-A-
level qualification in science. Teachers with a degree in biology were, on average,
younger than those with degreesin chemistry or physics. One-third of teachers with a
degree in biology were under the age of 30. For teachers with a degree in chemistry,
the figure was closer to one-quarter, and for physics, it is nearer to one-fifth. One-
guarter of teachers with a degree in physics were over the age of 50. This proportion
isslightly smaller than that quoted by Smithers and Robinson (20053, p.8), who found
that 31 per cent of physics graduates were over 50 (though their sample included the
independent sector and colleges). None the less, it isin sharp contrast to the 15 per
cent of biology graduates of this age. Thus, already in shorter supply, more of the
teachers with degrees in physics and for that matter, chemistry, are older and therefore
closer to departing the profession through retirement.
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Table 6.18  Age range of science teachers by highest post-A-level
gualification in science
Degree Degree Degree | Degreein | Degree | B.Ed/QTS PGCE Cert Ed
Age in in in general in other in in in
range biology chemistry [ physics science science science science | science
% % % % % % % %
Under
o5 6 5 8 3 7 7 4 0
25-29 27 18 13 11 26 14 18 0
30-39 29 31 26 23 32 16 34 1
40-49 23 24 27 31 20 27 30 16
50-59 15 21 24 30 14 32 15 77
60+ <1 1 2 2 <1 4 0 6
TOTAL | 100 100 100 100 100 100 100 100
Base: 2,597 (resultsfor ‘other post-A-level qualification in science and ‘ no post-A-level

gualification’ in science not shown)
Source: NFER survey of science teachers, 2005.

6.4.3 Length of time in teaching and teaching sciences

As with mathematics teachers, amost two-fifths of science teachers had been teaching
and/or teaching sciences for less than five years at the time of the survey, and almost
three-fifths had been teaching sciences for less than ten years, suggesting that as a
whole, the sample was not made up of long-serving experienced science teachers.

Table 6.19 shows that overall, just over two-thirds of science teachers (67 per cent)
had been teaching for less than 15 years. Table 6.20 presents the length of time that
heads of departments had been teaching and the length of time that they had been
heads of science departments. As was found to be the case in mathematics
departments, whilst more than one-quarter of heads of science departments had been
teaching for more than 25 years, overall, more than half of heads of science
departments (56 per cent) had been a head of department for less than five years. In
total, just under one-quarter of departmental heads had managed a department for
more than ten years.
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Table 6.19 Length of time science teachers have been teaching and the
length of time they have been teaching sciences

Length of time Time spent in teaching Time Zpéti%;rfctggcmng
N % N %
0-5 years 1021 38 956 39
5 years, 1 month—10 years 510 19 482 20
10 years, 1 month—15 years 280 10 274 11
15 years, 1 month—20 years 205 8 188 8
20 years, 1 month—25 years 204 8 183 7
25 years, 1 month or more 474 18 377 15
TOTAL 2694 100 2460 100

No response: 62 science teachers on ‘time spent in teaching’ question; 296 science teacherson ‘time
spent teaching sciences’ question
Source: NFER survey of science teachers, 2005.

Table 6.20  Length of time heads of science departments have been teaching
and the length of time they have been heads of department

Length of time Time spent in teaching Time as head of science
N % N %
0-5 years 26 4 394 56
5 years, 1 month—10 years 168 23 131 19
10 years, 1 month—15 years 131 18 72 10
15 years, 1 month—20 years 87 12 59 8
20 years, 1 month—25 years 119 16 23 3
25 years, 1 month or more 207 28 23 3
TOTAL 738 100 702 100
No response: 16 heads of science on ‘time spent in teaching’ question; 52 heads of science on
‘time spent teaching sciences question
Source: NFER survey of science teachers, 2005.

Table 6.21  Length of time heads of science have been heads of department
by the GCSE achievement band of their school

) Length of time as head of department

GCSE achievement band

;882' GCSE point-score 0-5 years Syrs, 1yg1ac;2th - 10 More than 10 years
N % N % N %

Lowest band 123 32 33 27 43 25

2" Lowest band 105 27 25 20 41 23

Middle band 68 18 22 18 29 17

2" Highest band 49 13 27 22 27 15

Highest band 40 10 17 14 35 20

TOTAL 385 100 124 100 175 100

Base: 684

Due to rounding, percentages may not sumto 100
Source: NFER survey of heads of science departments, 2005.
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Table 6.21 presents cross-tabulations of the length of time that heads of science
departments have been departmental heads by the GCSE attainment band of their
school. As can be seen from Table 6.21, schools in the lowest band regarding GCSE
achievement had the largest representation of heads of science departments with less
than five years experience, which, at almost one-third, mirrors the findings for the
heads of mathematics departments in the study. In schoolsin the highest GCSE
achievement band, there was double the proportion of departmental heads with more
than ten years' experience of the role compared with those of less than five years
experience. Unlike the pattern found in mathematics departments, however, there
were no differences found for science departmental heads in terms of the levels of
pupils with special educational needs in the school.

6.4.4 Careers before teaching sciences

The older age profile of teachers of science, coupled with the fact that almost two-
fifths had been teaching for less than five years may be related to the fact that in
common with teachers of mathematics, more than two-fifths of science teachers
surveyed (45 per cent) had had another career prior to entering the teaching
profession. In terms of science departmental heads, a smaller proportion of the sample
— closer to one-third (35 per cent) — had a career before teaching.

Of the teachers of science and departmental heads who had had a previous career,
frequently cited prior occupations included scientific research (21 per cent and 22 per
cent respectively of those stating previous careers) and laboratory technician (10 per
cent and 7 per cent respectively). Eight per cent of science departmental heads had
also previously worked in accountancy.

6.4.5 Others roles in department/school

More than half of heads of department responding to the questionnaire reported that
they held no other roles or responsibilitiesin their school. The remaining heads of
department held awide variety of roles. Of the 43 per cent who held extra
responsibilities, one-fifth held more senior management roles within the school, such
as an assistant or deputy headship, being a member of the senior management team or
being a senior teacher; over one-third had pastoral responsibilities such as form tutor
but also as head or deputy head of year; and almost one half held other whole-school
responsibilities, much like the proportions seen for heads of mathematics departments.

In contrast, almost three-quarters of science teachers (74 per cent) also held some
extraroles or responsibilities within the school. In almost half of these cases, the other
responsibilities held by science teachers were in the area of pastoral care. Of these
science teachers with extraresponsibilities, over one-fifth were also form tutors and
15 per cent were either heads or deputy-heads of year. Nearly one-quarter of those
with additional responsibilities held management responsibilities within their science
department (e.g. second in department), and one-quarter held responsibilities related
to a curriculum phase or science, such as key stage 3 science coordinator, head of
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chemistry etc. One-quarter of science teachers with additional roles held other whole-
school responsibilities.

In total, thirty-three (one per cent) of the science teachersin the sample and just one
of the departmental heads were Advanced Skills Teachers (ASTS).

6.4.6 Contract type

Teachers and departmental heads were asked to state whether their contract was
temporary, supply or permanent and full-time or part-time. The following findings
represent the total samples of 2,756 science teachers and 754 heads of department:

« overall, 94 per cent of science teachers were on permanent contracts, 5 per
cent held temporary contracts and 1 per cent were supply teachers

« 8 per cent of science teachers were part-time

« 92 per cent of departmental heads held permanent contracts and 6 per cent
stated that they were the temporary or acting head of department.

6.5 Concluding comments

In science, compared with mathematics, the proportion of non-specialist teachers was
less extreme. For science, rather, the sharp imbalance between the school sciencesin
teachers qualifications was an outstanding feature. In effect, in the science teaching
population, biologists outnumbered chemists or physicists by around two to one. This
imbalance in the representation of the three sciences was also spread unevenly across
schools. For example, one-quarter of 11-16 schools did not have any physics
specialists.

Recent research (Smithers and Robinson, 2005) concluded that ‘ Physicsisin danger
of disappearing as an identifiable subject from much of state education, through
redefinition to general science and teacher shortage’ (p.55). Findings presented in
this chapter concur with the assessment related to teacher shortage and also suggest
that the same summation, though to alesser degree, may apply to chemistry. This,
then, raises questions about what can be done to attract physics and chemistry
specialists to the teaching profession, and also how to resolve the inequity between
schools in terms of staffing. One possibility may be physics- and chemistry-focused
professional development for existing teachers (e.g. through the newly established
Science Learning Centres).
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v

The staffing of science lessons

Key findings

In determining how to deploy teachers to science classes, overwhelmingly,
priority was given to year groups/ courses that involve national assessment:
double award science, AS/A2-level groupsand Y ear 9.

In terms of the factors that figured most highly in their deployment decision-
making, the most frequently identified by far was staff’ s subject knowledge
(incidentally nominated by a higher proportion of heads of science than heads of
maths). As was the case with maths, staff professional development and staff
preference were prioritised least often, each by fewer than one-quarter of
departmental heads.

Analysis was undertaken to ascertain how deployment varies by year group /
course and science. The lower numbers of teachers with adegree in physics or
chemistry compared with those holding a biology degree meant that they taught
smaller proportions of science time in each year of key stage 3 and for single
award, double award, applied science and other key stage 4 science courses.
Thiswould inevitably mean less exposure to specialists in physics particularly
and also chemistry, which could perhaps affect students’ perceptions of these
sciences and possibly militate against their selecting these sciences for further
study.

In terms of double award science, the biology element was best served regarding
the proportion of teachers who taught this and had specialised in this science.
Around two-thirds of those teaching the biology element of double award
science had a biology degree or had qualified to teach thisat ITT.

In contrast, of those teaching double award chemistry, two-fifths had studied
chemistry at degreelevel or by ITT. The figures were lower till for physics:
one-third of those teaching the physics element of double award science had a
specialised in this subject at degree-level or at ITT. Indeed, here physics
specialists were actually outnumbered by the proportion of staff who taught
double award physics yet held no qualifications at post-16 level or above in the
subject.

Compared with double award science, deployment of teachers to pupilslearning
GCSE biology, chemistry and physics showed a move towards more specific
specialist deployment. Therefore, amuch greater proportion of the time was
taught by specialists in the specific science than was the case for double award
science.

In this sample, the vast majority of the teaching time in each of A-level biology,
chemistry and physics—around 90 per cent — was taken by those with a degree
in the particular science or who had specialised in this as part of their ITT. None
the less, this still left around 10 per cent of the time (13 per cent in A-level
physics) — not an insignificant amount — to be taught by those whose either held
no qualifications at post-16 level or above in the science or whose highest
qualification in the science was itself A-level.

Around one-quarter of departmental heads responded that their department had
experienced ‘agreat deal’ of difficulty in the area of staff shortages and around
half had experienced shortages ‘quite alot’ or ‘agreat deal’.
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7.1 Introduction

Chapter 6 of this report set out the qualifications of the teachers who currently teach
science lessons in a sample of one in four secondary schoolsin England. This section
now considers how these teachers are deployed to teach the various year groups and
ability groups in terms of the qualifications that they hold.

To this end, this chapter sets out the year groups and key factors that are prioritised in
departmental heads' decision-making on the deployment of staff to science classes. It
then moves on to consider how this translates into practice by examining the teaching
timetables of our sample in order to ascertain how deployment varies according to
year group at Key Stage 3, type of course at Key Stage 4 (for example, single award
science, double award science, GCSE biology, chemistry and physics) and at AS/A2-
level. The chapter then concludes by considering the sample’ s experience of shortages
of science-specialist teaching staff and the strategies used to remedy such shortages.

Thus, the chapter is structured as follows:

Section 7.2  Decision-making regarding the deployment of teachersto classes
Section 7.3  The deployment of teachersto science classes

Section 7.4  Strategiesfor alleviating staff shortages

Section 7.5  Concluding comments

7.2 Decision-making regarding the deployment of

teachers to classes
In order to understand the way in which decisions are made regarding the allocation
of available teachers to the various science classes, heads of departments were invited
to answer the following in their questionnaires:

‘In determining how to deploy teachers to teach science classes, please select
fromthe list the four year groups/ courses that tend to be given the highest
priority in your decision making.’

‘In determining how to deploy teachers to teach science classes, please select
fromthe list the three factors that tend to be given the highest priority in your
decision-making.’

Tables 7.1 and 7.2 set out the findings from these inquiries. Both tables first show the
responses from all of the heads of science departments in the sample, then the results
are presented for the departmental heads working in 11-16 schools and then those
from 11-18 schools.



140 Deployment in science

Table 7.1 The year groups and courses given the highest priority in
departmental heads’ decision-making when deploying teachers
to science classes

The figures show the percentage of heads of department nominating each year
group / course for the overall sample and then for 11-16 and 11-18 schools

Heads of science:

Heads of science:

Heads of science:

Year group / course given the all schools 11-16 schools 11-18 schools
deployment of staff (N = 754 (N =318) (N = 360
% % %
Year 7 39 57 27
Year 8 32 54 16
Year 9 86 98 81
Single award science* 23 27 20
Double award science 92 94 91
Triple award science* 24 20 27
Other key stage 4 science* 24 26 21
AS/A2-level sciences* 50 2 86
Other post-16 science* 6 <1 9
No response 2 2 3
TOTAL 100 100 100

*Care is needed when interpreting the results for these subjects as these cour ses would not be

availablein all schools

Multiple response question: heads of department could select up to four year groups, therefore

percentages do not sumto 100

Source: NFER surveys of heads of science departments, 2005.

Table 7.2 The factors given the highest priority in departmental heads’
decision-making when deploying teachers to science classes

The figures show the percentage of heads of department nominating each

factor for the overall sample and then for 11-16 and 11-18 schools

Heads of science:

Heads of science:

Heads of science:

Iieagegsrtourri)o/rictoﬂgsﬁmgi:jlznIt)hement all schools 11-16 schools 11-18 schools

Ofgstaff priority ploy (N = 754) (N = 318) (N = 360)
% % %

Staff subject knowledge 82 78 85

Need to be fair to all staff 66 69 63

(spread of year / ability groups)

Staff expertise in engaging 57 61 55

pupils

Staff experience of teaching 56 54 58

year groups / courses

Stalff preference 18 18 18

Staff professional 15 13 16

development

No response 2 1 2

TOTAL 100 100 100

Multiple response question: heads of department could select up to three factors, therefore

percentages do not sumto 100

Source: NFER surveys of heads of science departments, 2005.
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Tables 7.1 and 7.2 reveal the following about departmental heads' decision-making
regarding the deployment of available teachers to science classes.

Overwhelmingly, priority was given to year groups/ courses that involve national
assessment, though the precise focus differed according to the age range of the school.

. In11-18 schoolsin the survey sample, the vast majority of heads of
department — 80—90 per cent — indicated that they gave precedence to double
award science, AS/A2-level groupsand Y ear 9.

« Departmental heads from 11-16 schools almost unanimously gave highest
priority to Y ear 9 followed by double award science.

Variation was apparent in heads' of department decision-making according to the age
range of the school given the difference in deploying staff over seven yearsin 11-18
schools compared with five yearsin 11-16 schools. Heads of department in 11-16
schools more frequently gave precedence to Year 7 and Y ear 8 classes compared with
their counterpartsin 11-18 schools.

As Table 7.2 presents, when asked to select the three factors that figured most highly
in their decision-making regarding the teachers to deploy to classes, subject
knowledge was by far the most frequently identified (incidentally nominated by a
higher proportion of heads of science than heads of maths). Also commonly cited
were staff experience of teaching year groups/ courses and staff expertise in engaging
pupils, the latter particularly identified by heads of department in 11-16 schools. In
contrast, whilst the need to be fair to all staff by ensuring a spread of year / ability
groups was the most second frequently endorsed factor by the sample overall, other
factors that focussed on the teachers themselves — their professional development and
their preference — were prioritised least often, each by fewer than one-fifth of
departmental heads.

Having established the year groups/ courses and factors that feature most
predominately in departmental heads' decision-making on deployment, we will now
consider how this translates into practice by examining the teaching timetables of our
sample.

7.3 The deployment of teachers to science classes
As was the case with mathematics, the research involved an examination of the year
groups and courses taught by the 2,756 teachers of science in order to determine
whether there were any differencesin how staff with various qualifications were
allocated to teach year groups and courses. This analysis was undertaken using items
in the questionnaire that asked respondents to state, as appropriate, the number of
periods per week™* they taught to each of:

¥Teachers in schools operating 6-day or 10-day timetables etc... were asked to state the number of periods taught over the 6 days
or 10 days, etc., as appropriate. When analysis was undertaken of their timetable data, their figures were calculated to give
proportionately the number of periods they would have taught over a 5-day timeframe.
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. keystage3: Year7,Year 8, Year 9

. keystaged4: GCSE single award science, GCSE double award science,
GCSE hiology, GCSE chemistry, GCSE physics, GCSE
applied science, other key stage 4 science

« post-16: AS/A2-level biology, chemistry, physics, other post-16 science
COUrSes.

In addition, respondents who taught double award science were asked to indicate
which elements of the course they taught — double award biology, double award
chemistry, double award physics— by circling ‘Yes or ‘NoO’ as appropriate.

The analysis was conducted firstly in terms of qualifications in science by the same
methods as had been used in mathsi.e. the periods spent teaching each year group /
course were converted into time spent teaching in minutes. This established the length
of time per week that each teacher respondent spent teaching each year group /
course. By summing all responses for, say, Year 7, we could ascertain the total length
of time that our teacher sample overall spent teaching Year 7. Thisfigure was then
disaggregated by the 11 qualification bands, that is teachers’ highest science
qualification (as set out in Chapter 6). Thiswas repeated for all year groups and
courses. From this, we have been able to determine — for our sample — the proportion
of time taught by teachers with the various levels of qualificationsin science and how
deployment varies by year group / course.

In addition, further analysis was undertaken to consider the actual qualifications held
in biology, chemistry and physics for those teaching these elements in double award
science, full GCSE courses and AS/A2-levelsin these subjects. To this end, three new
sets of qualifications bands were drawn up to categorise the samples qualificationsin
each of biology, chemistry and physics. To explain further, taking biology as an
example, four qualifications bands were constructed:

Degree in biology

Initial teacher training in biology
Biology A-level

No post-16 qualification in biology.

A WODN P

Data for each member of the sample was analysed and each was assigned to one of
the bands according to their highest qualification in biology. The time that the sample
spent teaching GCSE biology and AS/A2-level biology was then broken down by the
biology qualifications bands. This revealed the proportions of time taught in these
subjects by teachers with the various levels of qualificationsin biology. In addition,
the numbers teaching the biology element of GCSE double award science were also
disaggregated by the biology bands in order to ascertain their level of qualification in
the subject. This process was repeated for chemistry, and then for physics.
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Tables 7.3-7.11 present the results of these analyses. Tables 7.3-7.5 first set out the
results for the breakdown of teaching time by the 11 qualification bands that
categorise the samples highest qualification in science. Later, Tables 7.6-7.11 display
the results of the analysis described above for biology, chemistry and physics.

Table 7.3 The proportion of time taught to each year group at key stage 3
by teachers’ highest qualification in science: overall sample

Proportion of time taught to each year group

SL%Tiiiitaﬁjigit-iﬁ-lsi\i/:Lc o % Teachers Year 7 Year 8 Year 9

overall in

category % % %
Degree in biology 27 28 28 29
Degree in chemistry 16 16 15 15
Degree in physics 10 9 9 10
Degree in general science 6 5 6 6
Degree in other science 15 15 16 16
B.Sc or BA with QTS or 11 12 12 12
B.Ed in science
Cert Ed in science 4 4 4 4
PGCE in science 7 6 7 7
Other post-A-level science 2 1 2 2
gualification
A-level science 1 1 <1 <1
No post-16 science 1 1 1 1
gualification
No response <1 <1 <1 0
TOTAL 100 100 100 100
Base: 2,756

Source: NFER survey of science teachers, 2005.
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Table 7.4 The proportion of time taught at key stage 4 by teachers’ highest qualification in science: overall sample

Highest post-A-level qualification

% Teachers

Proportion of time taught on Key Stage 4 courses

: : overall in Single Double GCSE GCSE GCSE Applied Other KS4
In science category science science biology chemistry physics science science
% % % % % % %
Degree in biology 27 28 26 48 7 9 31 31
Degree in chemistry 16 16 16 4 55 11 14 12
Degree in physics 10 6 11 1 1 43 7 8
Degree in general science 6 6 6 5 7 3 7 5
Degree in other science 15 15 16 23 16 5 16 12
B.Sc or BA with QTS or B.Ed in science 11 11 11 10 10 12 10 16
Cert Ed in science 4 4 4 2 1 3 5 2
PGCE in science 7 7 8 4 3 12 6 7
Other post-A-level science qualification 2 4 1 <1 <1 <1 2 3
A-level science 1 1 1 2 0 2 3 3
No post-16 science qualification 1 1 <1 <1 <1 <1 <1 <1
No response <1 <1 <1 0 0 0 0 0
TOTAL 100 100 100 100 100 100 100 100
Base: 2,756

Source: NFER survey of science teachers, 2005.
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Table 7.5 The proportion of time taught at post-16 by teachers’ highest
gualification in science: 11-18 schools

% Proportion of time taught on post-16 courses
Highest post-A-level qualification Teachers A-level A-level A-level Other
in science 2\;?;3!:; biology chemistry | physics post-16

% % % %

Degree in biology 28 61 4 <1 28
Degree in chemistry 18 2 61 5 21
Degree in physics 12 <1 4 53 14
Degree in general science 6 7 4 5 8
Degree in other science 16 22 14 3 15
B._Sc or BA with QTS or B.Ed in 9 6 10 17 8
science
Cert Ed in science 3 <1 1 1 3
PGCE in science 6 2 2 13 4
Othgr_ po_st-A-IeveI science 2 <1 <1 5 <1
gualification
A-level science 1 <1 0 <1 0
No post-16 science qualification 1 0 0 <1 0
No response <1 0 0 <1 0
TOTAL 100 100 100 100 100

Base: 1,311
Source: NFER survey of science teachers, 2005.

7.3.1 Deployment by science

The first point to make in response to the findings that emerge from the tables relates
to the imbalance between the three sciences in terms of teachers qualifications.
Chapter 6 showed the lower numbers of teachersin the sample with adegreein
physics or chemistry compared with those holding a biology degree. As Table 7.3
shows, the lower numbers of these teachers means that they taught smaller
proportions of science time in each year of key stage 3 and for single award, double
award, applied science and other key stage 4 science courses. Thiswould inevitably
mean less exposure to specialists in physics particularly and also chemistry, which
could perhaps affect students' perceptions of these sciences and possibly militate
against their selecting these sciences for further study.

Taking this further, the analysis of the individual sciences by teachers qualifications
in Tables 7.6-7.11 reveals the following findings.

Double award science

In terms of the biology, chemistry and physics components of double award science, a
substantial minority of those in the sample teaching each element held no
qualification in the subject at post-16 level or above (no A-level, no ITT, no degree).
As Tables 7.6-7.9 show, this amounted to around one-fifth of the teacher respondents




146 Deployment in science

teaching double award biology and chemistry, and two-fifths of those taking double
award physics.

Of the three though, the biology element of double award science was best served
regarding the proportion of teachers who taught this and had specialised in this
science. Around two-thirds of those teaching double award biology in the teacher
sample had a biology degree or had qualified to teach thisat ITT.

In contrast, of those teaching double award chemistry in the teacher sample, two-fifths
had studied chemistry at degree level or by ITT. The figures were lower still for
physics: less than one-third of those teaching the physics element of double award
science had a specialised in this subject at degree-level or at ITT. Indeed, here physics
specialists were actually outnumbered by the proportion of staff who taught double
award physics yet held no qualifications at post-16 level or above in the subject (no
A-level in physics or higher).

In 11-16 schools, the low numbers of physics-specialists teaching this element of
double award science was particularly striking. In the teacher sample in these schools,
half of those teaching this part of the course did not have a qualification in physics at
post-16 level (i.e. no A-level) or above. In fact, just eight per cent of those teaching
double award physics held a physics degree with a further 15 per cent having
undertaken an ITT course during which they specialised in physics.

Table 7.6 The proportion of teachers who teach double award biology by
teachers’ highest qualification in biology

Highest qualification in subject Double award biology
%

Degree in biology 37

Biology at ITT 27

A-level in biology 18

No post-16 qualification in biology 19

TOTAL 100

Base: 1,240

Due to rounding, percentages do not sumto 100
Source: NFER survey of science teachers, 2005.
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Table 7.7 The proportion of teachers who teach double award chemistry by
teachers’ highest qualification in chemistry

Highest qualification in subject Double award chemistry
%

Degree in chemistry 21

Chemistry at ITT 18

A-level in chemistry 41

No post-16 qualification in chemistry 21

TOTAL 100

Base: 1,287

Due to rounding, percentages do not sumto 100
Source: NFER survey of science teachers, 2005.

Table 7.8 The proportion of teachers who teach double award physics by
teachers’ highest qualification in physics

Highest qualification in subject Double award physics
%

Degree in physics 16

Physics at ITT 15

A-level in physics 29

No post-16 qualification in physics 40

TOTAL 100

Base: 1,201

Due to rounding, percentages do not sumto 100
Source: NFER survey of science teachers, 2005.

GCSE biology, chemistry and physics

Compared with double award science, deployment of teachers to pupilstaking GCSE
biology, chemistry and physics shows a move towards more specific specialist
deployment. Of those teaching these GCSE courses in the sample, substantially more
had adegree or ITT specialism in the relevant science than was the case for the
double award elements of biology, chemistry and physics. For example, 71 per cent of
those taking GCSE physicsin this sample had a post-A-level qualification in the
subject compared with 31 per cent of those teaching double award physics (as Table
7.8 shows).

Aswell as the proportion of people teaching each science course, the questionnaire
also probed the amount of time that teachers spent teaching GCSE biology, chemistry
and physics (and the A-level sciences). The results are presented in Table 7.9-.7.11
and reveal that, for example, in this sample 75 per cent of the time in GCSE physics
was spent with ateacher with a degree in physics or who undertook ITT in this
subject. The same pattern is true for biology and chemistry, although the proportion is
again affected by the number of teachers available within each subject specialism.
Thus, because of their larger numbers, 84 per cent of GCSE biology time was taught
by those with a post-A-level qualification in the subject compared with the 75 per cent
for GCSE physics and 80 per cent for GCSE chemistry.
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AS/A2-level biology, chemistry and physics

In this sample, the vast majority of the teaching time in each of A-level biology,
chemistry and physics — around 90 per cent —was taken by those with adegree in the
particular science or who had specialised in this as part of their ITT.

None the less, this still left around 10 per cent of the time (13 per cent in A-level
physics) — not an insignificant amount — to be taught by those who either held no
qualifications at post-16 level or above in the science or whose highest qualification
in science was itself A-level.

Further, if we consider A-level sciences solely in terms of the time taught by those
with adegree in the specific science, it can be seen that in this sample the mgjority of
the time — though by no means the overwhel ming majority — was taught by those with
adegree:

« 59 per cent of the time spent teaching A-level biology was taught by those
with a degree in biology

« 60 per cent of the time spent teaching A-level chemistry was taught by those
with adegree in chemistry

« 52 per cent of the time spent teaching A-level physics was taught by those
with adegree in physics.

Table 7.9 The proportion of biology time taught by teachers’ highest
qualification in biology

Proportion of time taught on biology courses
Highest qualification in biology GCSE biology: A-level biology:
all schools 11-18 schools
% %
Degree in biology 48 59
Biology at ITT 37 31
Biology A-level 11 7
No post-16 qualification in biology 5 3
TOTAL 100 100

Base: GCSE biology: all schools = 159; A-level biology: 11-18 schools= 379
Source: NFER survey of science teachers, 2005.
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Table 7.10  The proportion of chemistry time taught by teachers’ highest
qualification in chemistry

Proportion of time taught on chemistry courses
Highest qualification in chemistry GCSE chemistry: A-level chemistry:
all schools 11-18 schools

% %
Degree in chemistry 52 60
Chemistry at ITT 28 31
Chemistry A-level 13 8
No post-16 qualification in chemistry 7 <1
TOTAL 100 100

Base: GCSE chemistry: all schools = 138; A-level chemistry: 11-18 schools = 254
Source: NFER survey of science teachers, 2005.

Table 7.11  The proportion of physics time taught by teachers’ highest
qualification in physics

Proportion of time taught on physics courses

Highest qualification in physics GCSE physics: A-level physics:

all schools 11-18 schools
% %
Degree in physics 43 52
Physics at ITT 32 35
Physics A-level 15 8
No post-16 qualification in physics 10 5
TOTAL 100 100

Base: GCSE physics: all schools = 145; A-level physics: 11-18 schools= 229
Source: NFER survey of science teachers, 2005.

7.3.2 Deployment of teachers without post-A-level science
qualifications
Similar to the pattern found in maths, teachers without a post-A-level qualificationin
science taught all year groups and courses throughout key stages 3 and 4, although
there are fewer teachers teaching science who fall into this qualification band than
was the case with mathematics. Unlike maths, the science questionnaires did not
specifically include items on the ability grouping that teachers taught, but the data still
provides some clues to this. At key stage 4 there exists a hint that these teachers are
more likely to be deployed to lower ability groups. As Table 7.4 shows, three per cent
of the time spent teaching applied science or other key stage 4 courses (e.g. entry-
level science) was delivered by teachers without a post-A-level science qualification,
admittedly a small amount of the time but a greater proportion than would have been
expected.
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Case study Practice in deployment of staff to deliver the curriculum

For one head of science in a 11-16 school, deployment was a case of matching the
capabilities of staff to the course and pupils.

Deliver the curriculum and raise achievement

‘The qualities and skills of the teachers is crucial when I'm deploying staff to
particular subject areas. What | will personally look for is the ability of the teacher to
really effectively deliver the curriculum, but at the same time raise achievement. Now
that doesn’t necessarily mean that they will be a subject specialist in that area, but
they will have the ability to actually absorb new information and deliver it effectively.
I'll give you a typical example. Our GCSE applied science course, nobody had
taught that before. This is our first year for certification for that. Because it's a whole
spectrum of biology, chemistry and physics, it's quite difficult to actually assign a
particular subject specialist because there’s not equal amounts of biology, chemistry
or physics. So the colleague | chose for this would be the one who is good at
organising the coursework aspect of it because 60 per cent was coursework and
who would also be confident in delivering all of the three subjects. So the
deployment was mainly based on the ability of the staff and the qualities they had to
actually raise achievement and confidently deliver the curriculum — but not
necessarily to be a specialist in a particular area’ (head of science, 11-16 school).

In one 11-18 school, the head of department considered carefully the nature of each
individual class, and matched the teacher to pupil needs.

Matching the teacher to the needs of each class

‘Good practice is good teaching skills, behaviour management and the management
of the pupils’ needs. | have to look at how people manage the needs of the pupils. If
I’'m looking at Year 9, | might give the top Year 9 to a teacher who is not so good, but
the kids will work for them and they can get the kids to work to get the levels that
they deserve. There might be one or two casualties, but nothing serious. The same
is true for key stage 4. If | put a slightly weaker teacher for separate science you
might have casualties such as an A or B, instead of an A*. These are casualties that
you can live with as a department, but | have to pay attention that | don’t get too
many’ (head of science, 11-18 school).

However, the deployment of staff was revisited regularly throughout the year and
pupils would be moved in order to attain better with a different teacher.

‘| tend to know the examination classes quite well. That is one priority: | make sure |
know my examination classes even if I'm not teaching half of them. Once | look at
the modular results | can tell if something is not right because if | go back and look at
Year 9, level 5 or 6, and | go back to key stage 2 and see level 5, and then | look at
the modular results and see a ‘C’ then | know something is not right there and |
investigate. Sometimes you have a teacher who looks efficient but then you look at
the results and they don’t add up. Sometimes you can find an EAL (English as an
additional language) student with enough English to be in separate science as long
as a good teacher picks that up, so then I move them’ (head of science, 11-18
school).
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7.4 Strategies for alleviating staff shortages
This section now considers the sample’ s experience of shortages of science-specialist
teaching staff and the strategies used to remedy such shortages.

Firstly, both heads of department and teachers were asked to consider the extent to
which their department had suffered from shortages of science-specialist teaching
staff over the previous three years, or the time in which they had been at the school if
shorter.

Of the 744 heads of science departments who responded to this survey question, just
over one-quarter (27 per cent) responded that their department had experienced ‘a
great deal’ of difficulty in this area and more than half of departments had
experienced shortages ‘quite alot’ or ‘agreat deal’. Thirteen per cent of heads of
science departments (just slightly more than the proportion of maths departmental
heads) responded that they had not experienced any shortages of specialist teaching
staff.

Of the science teachers who responded to this question in the teacher survey, eight per
cent were not sure of the extent to which their department had been affected by such
shortages. However, almost one-third of teachers reported their department had
experienced ‘quitealot’ of difficulty and almost one-quarter cited ‘agreat deal’.
Thirteen per cent of teachers reported that their departments had not experienced any
difficulties, the same proportion of heads of science departments suggesting that,
unlike mathematics, teachers and heads of science departments tended to concur with
respect to the extent to which their departments had suffered from shortages of
science-specialist teaching staff.

The head of department sample was then asked to indicate the frequency with which
they employed a number of pre-selected strategiesin order to alleviate staff shortages.
Respondents could choose from four responses: ‘frequently’, ‘sometimes’, ‘rarely’
and ‘never’. Table 7.12 displays their responses to this question.
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Table 7.12  Strategies used by heads of science departments to alleviate

staff shortages

Frequency
Strategies to alleviate staff shortages ) No
Frequently [ Sometimes Rarely | Never response

% % % % %
Use science-specialist supply 25 39 17 15 5
Use non-science-specialist
supply 24 36 15 21 5
Increase science teachers’
timetables 10 34 19 31 5
Use teachers of other subjects 10 31 22 31 6
Increase science class sizes 10 21 19 43 7
Use student teachers to teach
sciences 6 17 13 56 8
Use support/technicians to teach
science 3 7 7 76 7
Increase NQTSs’ timetables 3 9 16 65 7
Reduce no. of timetabled lessons 2 9 7 74 7

Base: 754

Source: NFER surveys of heads of science departments, 2005.

Unlike heads of mathematics who most frequently used teachers of other subjectsin
order to cope with shortages of specialist teaching staff, the most common strategy
employed by heads of science was the use of supply teachers, especially specialist
cover (around three-fifths responded that these strategies were used ‘ frequently’ or
‘sometimes’). Increasing science teachers' timetables (44 per cent) was also a strategy
used more often than deploying teachers from other subjects (41 per cent).

Less frequently used strategies included using student teachers (23 per cent),
increasing NQTS' timetables (12 per cent) and reducing the timetabled number of

science lessons for pupils (11 per cent). The use of support staff to remedy staff

shortages was reported |less often than it had been in maths.

Respondents were given the opportunity to report any ‘other’ strategies that they had
employed in order to alleviate shortages. The range of strategies cited by the heads of

27 science departments included making changes to the timetable in six cases,

employing non-science specialistsin four cases, exploiting links with ITT institutions,
recruiting overseas teachers, rotating staff, reducing the number of courses offered by
the department and using members of the senior management team to teach sciences.
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Case study Strategies used in the case-study science departments to
alleviate staff shortages

Using local knowledge

‘Two science teachers who are now coming to the end of their third year of teaching
were students here and although | advertised nationally and locally, none of them
applied. We had to go head-hunting them and to get messages out to them to come
in and talk to us. We had to be really proactive in dragging them in and we knew they
were good and would fit into the department’ (deputy headteacher, 11-16 school).

Forging links with Initial Teacher Training institutions

‘I think being involved with ITT and having students is a good recruitment strategy.
Not only might we meet students who want to be at this school, but they go out and
spread the word about the school and that's a pretty secure way of recruiting and |
think it's more productive than national adverts in any subject area’ (member of
senior management team,11—- 16 school).

Using non-specialists from other departments

‘Having a non-specialist in the department poses a great challenge, especially if
they've never taught science before. We have a departmental handbook which
basically gives the organisation of the department and how the department runs in
terms of learning and teaching so we have to provide INSET to the individuals
concerned to allow them to deliver the subject area they need to deliver’ (head of
science, 11-16 school).

Recruiting flexibly

‘Two years ago we interviewed on the same day for a maths teacher and two science
teachers. In fact, we didn’t appoint for maths, we appointed three physicists and the
agreement between the three of them was that they would share the burden of that
maths appointment. (headteacher, 11-18 school).

Using local knowledge

‘We've had a good relationship with our science adviser at the LEA. He was in on the
interviews [for a head of science post] and was able to help us with his local
knowledge and we appointed an AST that had been working in another local school.
So we had that network to be able to put the word out. We have a belief that this
person will go onto senior leadership, and | would think the three to five years that
s/he may work in this school will be a real boost to the department’ (headteacher,
11-18 school).

Offering extra responsibilities/opportunities for development

‘I used to work with [this teacher] at my previous school. S/he was at the verge of
changing jobs in that school and | said, “Why don’t you apply? I'm advertising for a
key stage 3 coordinator?” There were opportunities for her/him here which were not
in the previous school — here s/he will have more experience of management and we
have the potential to offer her/him more in development as a person” (head of
science, 11-18 school).

Overseas recruitment

One head of department in an 11-18 school had recruited several times from
overseas. This was done through an agency that recruits teachers from Jamaica.
Interviews were done over the telephone and by video link. Success was mixed,
while some teachers had proved to be excellent, others had been weaker. However,
weaknesses were overcome through internal departmental support.
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7.5 Concluding comments

The previous chapter showed the imbalance in the representation of the three sciences
and this chapter has documented how this was reflected in teaching time. The lower
numbers of teachers with adegree in physics or chemistry (compared with those
holding a biology degree) meant that they taught smaller proportions of science time
throughout key stage 3 and for GCSE single award and double award science. For
example, in the teacher sample, physics specialists who taught the physics element of
GCSE double award science were actually outhumbered by the proportion of staff
who also taught this yet held no qualifications at post-16 level or above in the subject
(no A-level, no degree, no ITT). This seems a cause for concern in the light of recent
research that found an association between specialist teaching and pupil performance
in physics (Smithers and Robinson, 2005a). In addition, that students have less
exposure to specialists in physics and chemistry could affect their perceptions of these
sciences and possibly dissuade them from selecting them for further study.
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8

The contribution of technicians and
support staff in science departments

Key findings

All but one of the heads of science surveyed recorded having at |east one
science technician working with their department.

On the whole, heads of science reported that technicians rarely undertook work
with pupils to support learning in class.

All but three per cent of the heads of science surveyed indicated that their
department received some in-class support from support staff (e.g. from
teaching assistants, learning support assistants). However, in contrast, 12 per
cent of teachers reported receiving no in-class support.

Heads' of department and teachers satisfaction ratings for the amount and
quality of technical assistance received were consistently higher than those for
in-class and administrative support.

Heads of department were asked to report if there were any support staff (other
than technicians) working only within the science department. The majority (80
per cent) of science departmental heads recorded that, save technicians, they did
not have any support staff attached solely to their department, with the
remainder reporting at least one member of support staff dedicated only to
science. These science-dedicated support staff were rarely perceived to be
specialists in the subject in terms of their background or training.

Analysis revealed that where departments had dedicated support staff,
departmental heads were significantly more satisfied with the amount and
quality of in-class support and administrative support they received.
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8.1 Introduction

This section looks at the contribution of technicians and other support staff (e.g.
teaching assistants, learning support assistants and departmental assistants) working in
science departments. The discussion draws on survey data from heads of department
and science teachers.

The chapter is structured as follows:

Section 8.2  Numbers of science technicians

Section 8.3 Tasksundertaken by sciencetechnicians

Section 8.4 Numbersof other support staff working in science departments
Section 85 Tasksundertaken by other science support staff

Section 8.6  Satisfaction with science technicians and support staff

Section 8.7  Developing the contribution of support staff

Section 8.8  Concluding comments

8.2 Numbers of science technicians

Heads of department were asked to report the number of technicians working with the
science department. Of those heads of science who responded (738), all but one
recorded having at least one science technician working with their department. The
number of technicians ranged from 1 to 9, with the most common being two
technicians per department.

8.3 Tasks undertaken by science technicians

This section examines the range of tasks carried out by technicians. Departmental
heads were asked to rate how often technicians undertook specified tasksin their
department using a response scale comprising ‘frequently’, ‘sometimes', ‘rarely’ and
‘never’. Table 8.1 details their responses.
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Table 8.1 Head of departments’ ratings of the amount of support science
departments received from technicians

Type of support Frequently [ Sometimes Rarely Never resygnse

% % % % %
Stock control 88 10 1 <1 1
Preparing/setting up equipment 88 9 2 <1 1
Preparing resources 61 20 13 5 1
Administrative tasks 35 44 16 5 2
Demonstrating experiments in class 3 20 36 40 1
Working with pupils to support 2 15 32 51 1
learning in class

Base: 754

Due to rounding, percentages may not sum to 100
Source: NFER survey of heads of science departments, 2005.

According to departmental heads, the tasks most frequently carried out by technicians
were stock control and preparing/setting up equipment. Each of these was frequently
carried out by techniciansin 98 per cent of departments. Heads of science reported
that technicians were much less likely to work with pupils to support learning in class
(83 per cent recorded ‘rarely’ or ‘never’) or to demonstrate experimentsin class (76
per cent stated ‘rarely’ or ‘never’). Aswill be shown in the next chapter, which gives
technicians' perspectives on their roles, a number were keen to work more closely
with pupils. Technicians' involvement with pupils, anongst other activities, was
observed in schools visited for the case-study phase of the research, as the following

vignette exemplifies.
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Case study Developing technicians’ role in the science departments

The science department in one secondary school in the south of England had
developed the responsibilities of technicians. Four main areas were highlighted.

Demonstrating in lessons
Experience and qualifications in a related subject meant that technicians were able to
demonstrate experiments to pupils in-class.

‘I have electronic qualifications ... so anything involving electricity, wiring, circuits and
things like this, we tend to get asked to come in and check things over with the
children. For the applied science course, | spent a lot of time in there with the children
working with them, because I've probably got more experience with working in
industry and doing these things than anybody else’ (science technician).

‘They [technicians] are also involved in preparing for the A-level practical exams.
They work quite closely with the beginning teachers because we have beginning
teachers every year so they tend to help them quite a lot, with preparation for
practical work’ (head of department).

Administrative support

In addition to in-class support, the technicians had an administrative role within the
department. This included an overview of the departmental budget and entering pupil
data.

‘| look after the budget, keep an eye on what we're spending. We have our own
computer programme which duplicates basically what Accounts are doing, but | can
feed into it what I like’ (science technician).

‘We keep our own independent records of end of topic tests, end of term tests,
modular results, GCSE results. We input the data. | developed the program ten years
ago’ (science technician).

Links with primary schools
The technician also fostered links with local primary schools.

‘We go to a primary school for Science Week. We had a few demos, which were a
little hazardous, but | could stand in with the video camera linked to a projector. So if
the kids couldn’t get close enough or couldn’t see it, they could look at it on the big
screen...” (science technician).

Information Communications Technology
Technicians had a key role in assisting with ICT-related issues (e.g. assisting pupils
and teachers with white boards, video conferencing and other audio-video work).

‘We're putting schemes of work on to DVDs and chapterising them just as you would
with a commercial DVD, which is a step forward as far as we’re concerned’ (science
technician).

8.4 Number of other support staff working with

science departments
In the course of their questionnaires, heads of science were also asked about the
assistance their department received from support staff other than technicians (e.g.
teaching assistants, learning support assistants and departmental assistants).
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The vast mgjority of the departmental heads surveyed indicated that their department
received some in-class support from these support staff (just three per cent reported
that their department did not receive any such support). In most cases, these support
staff were not based in the science department. As Table 8.2 shows, the majority (80
per cent) of departmental heads recorded that, save technicians, they did not have any
support staff attached solely to their department. Where departments did have support
staff assigned exclusively to the department, these science-dedicated support staff
were rarely perceived to be specialists in the subject in terms of their background or
training. Just one-third of the departments with science-dedicated support staff
perceived these staff to be specialistsin science as adiscipline.

Table 8.2 Number of other support staff working only within the science
department
Number of support staff working only Number of science | Percentage of science
within the science department departments departments
N %
None 603 80
1 113 15
2 17 2
3 or more 10 1
No response 11 2
TOTAL 754 100

Due to rounding, percentages may not sum to 100

Source: NFER survey of heads of science departments, 2005.

8.5 Tasks undertaken by other support staff

This section moves on to ook at the range of tasks carried out by support staff
working in or with science departments. Departmental heads were asked to rate how
often (‘frequently’, ‘sometimes’, ‘rarely’ or ‘never’) support staff undertook arange
of tasksin their department. Table 8.3 details their responses.
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Table 8.3 Head of departments’ ratings of the amount of support science
departments received from other support staff (e.g. teaching
assistants / departmental assistants)

Frequently | Sometimes Rarely Never No
Task response

(%0) (%) (%0) (%) (%0)

Supporting the learning of an 55 35 6 3 1
individual in class
Supporting the learning of small 29 44 16 9 2
groups in class
Providing behaviour 10 30 32 25 2
management support in class
Preparing resources 10 20 26 42 2
Administrative support 7 17 23 51 2
Managing the class whilst the 1 5 28 64 2
teacher works with individuals
Marking <1 2 9 88 2
Base: 754

Due to rounding, percentages may not sumto 100
Source: NFER survey of heads of science departments, 2005.

According to departmental heads, the tasks most frequently carried out by support

staff were those related to providing in-class support, including supporting the

learning of an individual (90 per cent recording ‘frequently’ or ‘ sometimes’) as well
as small groups (73 per cent stating ‘frequently’ or ‘sometimes’). Those tasks seen to

be undertaken by support staff far less often included administrative support,
managing the class whilst the teacher worked with individuals and, in particular,

marking.

8.6 Satisfaction with science technicians and

support staff
This section considers both departmental heads and science teachers' satisfaction with

the assistance received from all support staff.

In their questionnaires, both heads of department and teachers were firstly asked if
they received technical, in-class and administrative support.

All departmental heads and teachers reported receiving technical support.

With regard to in-class support, as was the case with maths, there was
some difference — though not as pronounced — between the proportions of
departments and teachers in receipt of such assistance. According to
departmental heads' responses, three per cent of science departments did
not receive any in-class support. In contrast, anong the sample of science
teachers, 12 per cent reported receiving no support of thistype.

In terms of administrative support, eight per cent of departments and nine
per cent of teachers received no such assistance.
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Those respondentsin receipt of support were asked to rate their satisfaction on a5-
point scale from 1 = very dissatisfied to 5 = very satisfied. The amount and quality of
technical, in-class, administrative assistance was considered, and the results are
presented in Tables 8.4 and 8.5.

Table 8.4 Heads of departments’ satisfaction ratings of the assistance their

department receives from support staff

Ratings of satisfaction on a scale of 1-5
% of Respondents
N 1 2 3 4 5
Very Very
dissatisfied satisfied
% % % % %
Amount of technical support 754 6 9| 14| 35 37
Quality of technical support 5 6| 15| 33 42
Amount of in-class support 735 6 22| 41| 26 5
Quality of in-class support 4 16| 36| 35 10
Amount of administrative 14 28| 28| 22 8
support 691
Quality of administrative 9 17| 27| 33 15
support

Due to rounding, percentages may not sumto 100

Source: NFER survey of heads of science departments, 2005.

Table 8.5

department receives from support staff

Science teachers’ satisfaction ratings of the assistance their

Ratings of satisfaction on a scale of 1-5
% of Respondents
1 2 3 4 5
N Very Very
dissatisfied satisfied
% % % % %
Amount of technical support 3 9| 16| 32 41
recelyed _ 2754
Quality of technical support 3 9| 15| 30 43
received
Amount of in-class support 2 430 5 22| 38| 26 9
Quality of in-class support ’ 3 14| 33| 35 15
Amount of administrative 10 30| 33| 21 7
support — 2,506
Quality of administrative 8 17| 33| 30 12
support

Due to rounding, percentages may not sumto 100
Source: NFER survey of science teachers, 2005.

Table 8.4 shows that the amount and quality of technical assistance received was
consistently rated higher than in-class and administrative support. Around three-
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quarters of the heads of departments and teachers in the sample expressed satisfaction
with the amount and quality of the technical support received (arating of 4 or 5 out of
5).

Of those in receipt of assistance, around one-third of departmental heads and teachers
were broadly satisfied with the amount of in-class support received. Their ratings of
the quality of in-class support were higher, with 45 per cent of science heads and half
of science teachers giving arating of 4 or 5. Ratings of the amount and quality of in-
class support were alittle lower for science than they were for maths.

Of those who were in receipt of administrative assistance from support staff, less than
one-third of science heads and science teachers were satisfied with the amount
received (i.e. they circled 4 or 5 out of 5) and less than half of both samples were
satisfied with the quality.

As noted earlier, just one-fifth of heads of science reported having at least one
member of support staff attached solely to their department. However, analysis
revea ed that where departments did have such science-dedicated support staff, heads
were significantly mor e satisfied with the amount and quality of in-class and
administrative support received. For example, over half (59 per cent) of heads of
department with science-dedicated support staff were generally satisfied with the
quality of administrative support they received, in contrast to 44 per cent of those
without such science-dedicated assistance. When the responses of science teachersin
departments with and without dedicated support staff were compared, small but
significant differences were found in relation to the quality of administrative support
received. Finally, unlike maths, there was no association between satisfaction and the
presence of science-dedicated support staff who were specialists in the subject itself,
either through background or training.

8.7 Developing the contribution of support staff

In total, 513 heads of science (68 per cent) made suggestions as to how they would
like to see the role of support staff develop in their departments. Their responses
covered the same broad themes as were cited by heads of maths, with the addition of a
fifth arearelating specifically to science technicians:

« theneed for support staff to be dedicated solely to the science department or at
least to be more closely involved with the department

« more support staff time

« increased administrative assistance from support staff

« higher calibre of support staff including their general skills and knowledge
. the need for more support both from and for technicians.

Thefirst of these themes (the need for support staff to be dedicated solely to the
department or at least more closely involved) was identified by 17 per cent of
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respondents. In particular, ten per cent of heads of science specifically expressed a
desire for science-dedicated support staff; indeed, this was the most frequently cited
area of development. Enabling support staff to attend departmental meetings, greater
liaison between support staff and science departments and greater departmental
control over deployment were other nominations for developing contributions.

The second theme related to the need for mor e support staff time (15 per cent of
respondents) in learning assistance, both in and out of class. In this respect, heads of
department felt that support staff’s contribution could be further developed by them
taking groups (e.g. for revision sessions) and whole classes as well as greater
provision of individual support of specific pupil types (such as, gifted and talented
pupils and pupils with special educational needs).

A third theme was the need for more administrative assistance from support staff,
(13 per cent of respondents). This included more support in the areas of data entry,
preparing resources and displays of pupils work.

In addition, heads of department noted the need for a higher calibre of support staff
in terms of their skills and knowledge (11 per cent of respondents). The following
areas for development were noted: increased subject, curriculum and teaching
knowledge and more specifically increased ICT knowledge.

Finally, the need for more support both from and for technicians was noted.
Included in this category was the desire for technicians to provide more in-class
support as well as more equipment-related support, and the need for more technician
training to be available.
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Case study Departmental-dedicated cover supervision

In one science department in an 11-16 school, one of the technicians has a dual role
of science technician and cover supervisor for the department.

The benefits of cover supervisors based in the department

Because the cover supervisor is based in the department, there is time for the
teacher to speak to them prior to the lesson to ascertain the tasks that the cover
supervisor feels confident to undertake. As a technician, the cover supervisor has
knowledge of the schemes of work and has a background in science. Further,
because s/he is known to the pupils, behaviour is perceived to be better during the
lessons s/he supervises than it would be with a supply teacher.

‘Teachers have already planned the lesson, but even if they haven't, | know by giving
out the equipment what units of work they are working on because each year group
follows a unit of work right the way through. So the work is set and | just go in and
deliver the lesson’ (science cover assistant/technician).

‘In the science department the children are more familiar with [the cover
assistant/technician] so their behaviour is better and s/he seems to get more work
out of them that a normal supply teacher would and because s/he is ‘science’, s/he
understands it and s/he can explain it better to them — s/he has been fantastic’
(science teacher).

Support staff training

‘S/he’s receiving in-house INSET with the other cover assistants ... some of the
INSET has been very similar to what teachers would get in Initial Teacher Training —
the three-part lesson and what they would have to do when the work is left and set
for the pupils, so they won't actually have to plan a lesson themselves ... It's an
ongoing INSET programme on a weekly basis that’s allowing us to build a strong
team of staff who can actually provide continuity in the school and in particular in the
science department. It's a strong, positive step for us’ (head of science).

8.8 Concluding comments

Analysis presented in this chapter has shown that heads' of department and teachers
satisfaction ratings for the amount and quality of technical assistance received were
consistently higher than those for in-class and administrative support. None the less,
the evidence did highlight the value of the contribution of support staff (e.g. teaching
assistants, administrative assistants) who undertook these roles, especially where they
worked solely in the science department, although findings would suggest that at
present this occurred in only a minority of cases. Thus, asin mathematics, there was
evidence in favour of having a member of support staff based in the science
department in all schools.
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9 Views of technicians and other support

staff working with science departments

Key findings

Science technicians

The vast mgjority of science technicians (87 per cent) worked only within the
science department and worked with all three sciencesin fairly equal measure.

Just over three-fifths of the sample (63 per cent) were paid term-time only and
around half of the sample (49 per cent) worked full time.

Around two-fifths of respondents (44 per cent) reported that they had spent five
yearsor lessin their current role at the time of the survey. Around onein three
technicians (29 per cent) had spent five years or less working as atechnician in
education.

The majority of respondents (81 per cent) had a qualification in science
equivalent to GCSE grade C or above. Thirty-seven per cent of respondents had
aqualification in maths / numeracy equivalent to GCSE grade C or above.
Similarly, 39 per cent held a qualification in English at thislevel or above.

Those tasks most frequently carried out in science departments by technicians
included the preparing/setting up equipment in class, maintaining equipment and
materials, and upkeep of the laboratories to maintain health and safety.

On the whole, the mgjority of technicians rarely carried out learning support
tasks in the science department. None the less, there was a significant minority
(one-third and upwards) who at least sometimes demonstrated experiments or
worked with groups or individualsin class. Where technicians were keen to take
on further roles or duties in the science department, the most frequent response
was for a greater involvement with pupils.

One in three technicians had never been included in either the science
department or whole-school development/training sessions that took place for
teachers.

Just over three quarters of technicians (77 per cent) however reported that they
had received professional development/training sessions specifically for their
role or about science in general.

Science support staff

Thirteen of the 42 support staff worked only with science departments.

Examination of respondent’s qualifications revealed that the majority met the
minimum requirements for HLTA status.

The most frequently cited highest qualification in science was O-level grades A-
C or passes with just under one-third of respondents (14) citing this as their
highest qualification in the subject.




166 Deployment in science

9.1 Introduction

This chapter firstly draws on survey data from 187 technicians working with science
departments and includes details of the characteristics of technicians and the tasks
they undertake, the numbers of support staff attached exclusively to the science
department and the professional development opportunities that support staff have
available to them.

The chapter then moves on to discuss the experiences of other support staff working
with science departments (e.g. teaching assistants, learning support assistants and
departmental assistants). To this end, it relays findings from a telephone and
questionnaire survey conducted with 42 such support staff.

The structure of Chapter 9 isasfollows:

Section 9.2 Characteristics of technicians working in science departments
Section 9.3 Tasksundertaken by technicians working in science departments
Section 9.4  Supporting other departments

Section 9.5  Professional development for techniciansin science departments
Section 9.6  Viewsof other support staff working in science departments
Section 9.7  Concluding comments

Given the size of the samples (187 technicians and 42 support staff), the findingsin
this section should be regarded as illustrative rather then representative of the national
picture.

9.2 Characteristics of technicians working with

science departments
This section considers the characteristics of science technicians working with science
departments, including:

« gender/age

. jobtitle

« contract type

« length of timein current role
« previous careers

+ line management

« qudifications.
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9.2.1 Gender/Age

Of the 187 respondents, the vast majority of technicians working with science
departments were female (83 per cent). Respondents spanned a wide age range from
the youngest at 18 to the eldest at 75 years of age. As Table 9.1 illustrates, around
one-sixth of the science technicians were less than 39 years of age with three-quarters
of respondentsin the 40 to 59 age bracket.

In contrast to support staff working in mathematics departments, there were a higher
percentage of males in the science technician sample. Furthermore, the average age of
science technicians was higher than that of support staff working with mathematics
departments.

Table 9.1 Age range of technicians working with science departments
Number of technicians Percentage of technicians
Age range M epartments M Gepartments
(N) (%)
Under 20 1 <1
20-29 8 4
30-39 21 11
40-49 69 37
50-59 72 38
60+ 13 7
No response 3 2
TOTAL 187 100

Due to rounding, percentages may not sumto 100
Source: NFER survey of technicians working with science departments, 2005.

9.2.2 Job title

In the survey, respondents were asked to state their current job title. The most
common was that of ‘science technician’ (56 per cent) followed by ‘ senior technician’
(41 per cent). Other job titles included: (one respondent in each case) administrative
assistant, curriculum assistant and health safety officer.

9.2.3 Contract type

Technicians working with science departments were asked to report the type of
contract they held (permanent or temporary), whether they worked full-time or part-
time and if they were paid for term-time only or for the whole year (including school
holidays). Nearly all of those surveyed held a permanent contract with only one per
cent with atemporary post. Around half of the sample (49 per cent) worked full time.
Just over three-fifths of the sample (63 per cent) were paid for term-time only
(although their pay was spread evenly throughout the whole year).
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9.2.4 Length of time in current role

In the survey, technicians were asked to report the approximate length of time they
had spent working as a science technician in their current school and working as a
science technician in education.

As Table 9.2 shows, just over two-fifths of respondents (44 per cent) reported that
they had spent five years or lessin their current role at the time of the survey. Around
one in three technicians (29 per cent) had spent five years or lessworking as a
technician in education.

Table 9.2 Length of time science technicians reported working in their
current role and as a science technician in education

Time spent working | Time spent working
Length of time as a technician in as atechni_cian in
your current role education
(N) (%0) (N) (%)
0-5 years 82 44 54 29
5 years 1 month —10 years 39 21 31 17
10 years 1 month —15 years 19 10 11 6
15 years 1 month — 20 years 29 16 14 7
20 years 1 month — 25 years 7 4 17 9
25 years 1 month — 30 years 6 3 8 4
30 years 1 month or more 5 3 13 I
No response 0 0 39 21
TOTAL 187 100 187 100

Due to rounding, percentages may not sumto 100
Source: NFER survey of technicians working with science departments, 2005.

9.2.5 Previous careers

The older age profile of science technicians (as noted earlier) may be related to the
trend in this group for having a career prior to working as a technician. Just over four-
fifths of science technicians surveyed (83 per cent) had had another career. Of those
respondents with prior careers, the largest proportions had previously worked as
laboratory technicians (36 per cent). Other frequently cited preceding careers were in
the area of research/lecturing (14 per cent), administration (12 per cent) and research
assistant posts (10 per cent). All previous careers cited are listed below.
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Previous careers (counts)

Laboratory technician (56)
Lecturing/research (21)
Administration (18)
Research assistant (15)
Retail (13)

Health related (9)
Leisure services (8)
Industrial supervisor (8)
Pharmacy (8)

Finance (8)

Teacher (7)

Pre-school (6)

Retail management (5)
IT related (5)

Engineer (4)

Agriculture (3)
Electrical technician (4)
Teaching assistant (3)
Civil service (2)

Trades (2)

Art related (2)

Military (1)

In school (non-teaching) (1)
Social related (1)
Personnel (1)
Management (1)
Emergency services (1)
Self employed (1)
Creative (1)

Industry (1)

9.2.6 Line management

Surveyed technicians were asked to state who their current line manager was. Table
9.3 provides details of their responses. Nearly three fifths (59 per cent) of those
surveyed reported their line manager to be the head of the science. Onein five science
technicians (21 per cent) reported having a senior technician as their line manager.
‘Other’ line managers cited included: the head of a specific science subject (e.g. head
of chemistry) (11 respondents); administration manager (6); business manager (3);
support staff manager (3); librarian (3) and deputy headteacher (1).

Table 9.3 Line managers of technicians
Number of Percentage of
technicians working technicians working
Line manager with science with science
departments departments
(N) (%)
Head of the science department 111 59
Senior / team leader technician 39 21
Assistant head of the science
1 <1
department
Other 28 15
More than one box ticked 6 3
No response 2 1
TOTAL 187 100

Due to rounding, percentages may not sum to 100
Source: NFER survey of technicians working with science departments, 2005.
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9.2.7 Qualifications

Technicians were asked to indicate which types of qualifications they held overall,
and also to state the highest qualification they held in science. Tables 9.4 and 9.5

provide details.

Table 9.4
department

Qualifications held by technicians working in the science

Qualification type

Number of technicians
working with science

Percentage of technicians
working with science

departments departments
(N) (%0)
No qualifications 3 2
CSE 54 29
GSCE grades D-G 9 5
GCSE grades C or above 35 19
O level grades A-C or passes 133 71
A/AS level 83 44
NVQ Level 1 3 2
NVQ Level 2 9 5
NVQ Level 3 10 5
NVQ Level 4 2 1
Degree 49 26
Higher degree 15 8
Other 79 42
TOTAL 187 100

Multiple response question: technicians indicated all the qualifications that they held, therefore

percentages do not sumto 100

Source: NFER survey of technicians working with science departments, 2005.

Table 9.5

Highest qualification in science held by technicians working with

science departments

Qualification type - Percentage of
Numb'er of .techn.|0|ans technicians working
working with science ith sci

departments with science
(N) departments
(%)

No qualifications 12 6

CSE 13 7

GSCE grades D-G 2 1

GCSE grades C or above 8 4

O level grades A-C or passes 58 31

A/AS level 40 21

Degree 34 18

Higher degree or post-graduate course 11 6

No response 9 5

TOTAL 187 100

Due to rounding, percentages may not sum to 100

Source: NFER survey of technicians working with science departments, 2005.

As Table 9.5 shows, four-fifths of respondents had a qualification in science
equivalent to GCSE grade C or above and higher. The most frequently held highest
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gualification in science was O levels (A-C or passes) with just under one-third of the
technicians citing this. One in four technicians had either a degree or higher
qualification in science. Six per cent had no qualifications in the subject.

Fifteen per cent of respondents reported having other qualifications relevant to their
current role. The following box provides details of respondents’ other qualificationsin
rank order and shows that the most common was a general technician qualification.

Qualifications related to current role (count)

Technicians qualification (care and guidance) Other teaching qualification (3)
(14)

Equipment handling (8) Certificate of education (2)

Other technicians’ qualification (8) PGCE (1)

IT qualification (6) Teaching assistants qualification (care and
guidance) (1)

Health and safety qualification (6) Other teaching assistants qualification (1)

NVQ technicians (5) Degree (other) (1)

9.3 Tasks undertaken by technicians working with

science departments
This section goes on to consider the type of tasks undertaken by technicians working
with science departments including:

« thefrequency with which technicians carry out arange of technical-related
tasks

. thefrequency with which technicians carry out arange of learning support
tasks

« any other duties and responsibilities technicians would like to have in the
science department.

9.3.1 Technicial tasks
Firstly, technicians were asked how often (if at all) they undertook arange of tasks as
atechnician in the science department. Table 9.6 details the responses.
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Table 9.6 Provision of technical support by technicians working with
science departments

Frequently | Sometimes Rarely Never/NA No

Task response
(%) (%) (%0) (%0) (%0)

Preparing/setting up equipment in 93 5 2 0 1
class
Maintaining equipment and 90 9 0 1 1
materials
Upkeep of the laboratories to 87 11 1 1 1
maintain health and safety
Stocktaking and ordering equipment 80 14 3 2 0
Preparing resources (e.g. 64 23 10 3 0
photocopying) for teachers
Providing technical advice to 51 38 8 2 1
teachers
Preparing displays of pupils’ work 10 23 36 30 1
for teachers
Inputting pupil data for teachers 9 16 20 56 0

Base: 187

Due to rounding, percentages may not sumto 100

Source: NFER survey of technicians working with science departments, 2005.

As Table 9.6 shows, the tasks most frequently carried out in science departments by
technicians included the preparing/setting up equipment in class (93 per cent),
maintai ning equipment and materials (90 per cent) and upkeep of the laboratories to
maintain health and safety (87 per cent). In contrast, over half of technicians had

never input pupil datafor teachers and one in three technicians had never prepared

displays of pupils’ work.

9.3.2 Learning support

Technicians were asked how often (if at al) they provided arange of learning support
tasks in the science department. Table 9.7 details their responses.

Table 9.7 Learning support-related tasks carried out by technicians
working with science departments
Frequently [ Sometimes Rarely Never/NA No
Task response
(%0) (%) (%) (%) (%)
Demonstrating experiments 5 32 32 31 1
in class
Working with groups or 5 27 33 36 0
individuals in class
Taking whole classes 1 5 10 84 2

Base: 187

Due to rounding, percentages may not sumto 100
Source: NFER survey of technicians working with science departments, 2005.
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Table 9.7 shows that on the whole the mgjority of technicians rarely carried out
learning support tasks in the science department. None the less, there was a significant
minority (one-third and upwards) who at |east sometimes demonstrated experiments
or worked with groups or individualsin class. In addition, 40 respondents reported
carrying out at least one other type of learning support activity in the science
department. The occurring most frequently was assessing pupils work (9 responses).
The other forms of learning support cited are listed in the box.

Other forms of learning support provided (counts)

Assessing pupils’ work (9) Exam invigilation /administration (1)
Supporting new teachers (4) Setting cover work (1)

One-to-one work with pupils out of class (4) Differentiating resources (1)

Work with pupils with SEN (3) Creating resources (1)
Cover lessons (3) Teaching extra lessons (1)
Demonstrating equipment (3) Personal support (1)

Field trips (2) Health and safety (1)

Supporting pupils with ICT (2)

9.3.3 Other duties and responsibilities technicians would like
to undertake
In the survey, technicians working with science departments were asked, ‘ In addition
to the duties you currently undertake, please state the other duties or responsibilities
you would like to carry out in the science department’. In total, 57 technicians
answered this and their most frequent response was to have a greater involvement
with pupils (17 responses). Others included: delivering practicals (9 responses) and
planning lessons (7 responses). Thiswould suggest a desire amongst some technicians
to carry out more tasks directly related to supporting teaching and learning. However,
almost one in ten reported that they did not want to undertake any other additional
duties or responsibilities in the science department.

9.4 Supporting other departments

The vast magjority of science technicians (87 per cent) worked only within the science
department. In total, 25 of the 187 respondents reported working across the school,
and when asked to state the other areas or departments in which they worked, the
most common response was equipment (7 responses) followed by ICT and
examinations (4 responses respectively). As Table 9.8 shows, technicians worked
with all three sciences in fairly equal measure. Those sciences included in the ‘ other’
category are listed (in rank order) in the box.
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Table 9.8 The sciences that technicians supported
Number of technicians Percentage of
Science working with science technicians working with
departments science departments
(N) (%)
Biology 157 84
Chemistry 164 88
Physics 161 86
Other 22 12
TOTAL 187 100

Multiple response question: respondents could state more than one science, therefore percentages do
not sumto 100
Source: NFER survey of technicians working with science departments, 2005.

The other sciences that technicians supported (count)

General science (5) Combined science (1)
Rural/agricultural science (2) Electronics (1)

Earth science (2) Health/social sciences (1)
Environmental science (2) Geology (1)

9.5 Professional development of technicians working

with science departments
This section looks at the professional development opportunities previously and
currently being undertaken by technicians working with the science department,
including:

. arrangements for performance reviews/appraisals
. quadifications being currently undertaken

« inclusion in professional development that takes place within the science
department for teachers

. participation in training sessions specifically for technicians or about science

. specific areas in which technicians would find it useful to receive some
professional development to help them in their role.

9.5.1 Arrangements for performance reviews/appraisals

In the survey, technicians were asked if they received a performance review or
appraisa and if they had the opportunity to discuss their training and development
needs. Around three-fifths of technicians received an annual review or appraisal.
Despite this, a greater number (71 per cent) reported that they were able to discuss
training/devel opment needs. Most commonly science technicians discussed such
training and development needs with the head of department and, to alesser extent,
with the senior technician.
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9.5.2 Qualifications currently undertaken

Technicians working with the science department were asked if they were currently
undertaking, planning to undertake, already held or had no plans to undertake science
technician qualifications; teaching qualifications and other qualifications.

Table 9.9 Technicians’ plans to undertake further qualifications

: Currentl Planning to Alread No plans No

;JSglciafritcaeI:tlig%Sthese undertaki?]lg underta?ke hold g P response
(%0) (%0) (%) (%) (%)

Science technicians 4 10 8 72 7
qualifications
Teaching 0 5 3 79 13
qualification
Other qualification 4 7 2 70 18
Base: 187

Due to rounding, percentages may not sumto 100
Source: NFER survey of technicians working with science departments, 2005.

Table 9.9 shows that the majority of science technicians had no plans to undertake
any further qualifications. Where there was an intention, respondents were most often
planning to undertake science technician qualifications. The most frequently cited
‘other’ qualification sought by technicians was a degree (7 responses). All *other’
gualifications cited are listed in the box.

Other qualifications sought by support staff

Degree (7) Pastoral related qualification (1)

Learning support qualification (3) NVQ (1)
ICT related qualification (3)

Further/high degree (2)

9.5.3 Professional development opportunities for technicians
Technicians were asked to rate how often (‘always', ‘sometimes, ‘rarely’, ‘never’)
they were included in training sessions that took place within the science department
for teachers and also to indicate their participation in professional
development/training sessions that took place within the school overall for teachers.
Table 9.10 sets out the responses.
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Table 9.10  Technicians participating in science department and whole-
school professional development

Type of professional development Always Sometimes | Rarely | Never

(%0) (%0) (%0) (%0)
Science department professional 12 25 28 34
development/training sessions
Whole-school professional development/ 10 26 27 36

training sessions

Base: science department 177; whole-school: 183
Due to rounding, percentages may not sumto 100
Source: NFER survey of technicians working with science departments, 2005.

As Table 9.10 shows, one in three technicians in the sample had never been included
in either science department or whole-school devel opment/training sessions that took
place for teachers.

Technicians were further asked to report if they had received any professional
development/training sessions specifically for their role as science technicians or
about science in general. Just over three-quarters (77 per cent) reported that they had
received such training. The most frequently cited type of technician or science-
specific professional development related to health and safety. Further details on the
specific areas of development / training are listed in rank order in the box.

Professional development/training areas (count)

General health and safety (49) Fume cupboard (5)

General training for technicians (36) Chemistry subject knowledge (5)
Health and safety (chemicals) (35) Health and safety - fire (4)

Physics subject knowledge (21) Biology subject knowledge (3)
Microbiology (21) Supporting science departments (2)
Data logging (17) Administration (2)

Maintaining equipment (17) Other (2)

Electrical equipment (16) Work related/communication skills (1)
Radioactivity (15) Science curriculum knowledge (1)
Using microscopes (14) Waste disposal (1)

ICT (11) Behaviour support (1)

Health and safety - first aid (11) Teaching skills/strategies (1)
Management skills (10) Pastoral support (1)

Health and safety — risk assessment (9) ICT skills (1)

Practicals (6) Working with pupils (1)

Science subject knowledge (6)

Finally, technicians were asked if there were any areas in which they would find it
useful to receive some professional development / training to help them in their role.
Just over half of the sample (51 per cent) responded in the affirmative. They also
supplied details on the areas that would be beneficial. These are set out in the box in
rank order.
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Areas for development / training to help technicians in their role (count)

ICT Skills (26) Behaviour management (6)
Subject knowledge (18) Teaching skills (5)

Health and safety (15) Communication skills (5)
More training in general (11) Curriculum knowledge (3)
Equipment handling (10) Maintaining resources (3)
Management skills (9) Time management (2)
Delivering practicals (8) SEN Knowledge (1)
Administrative skills (7) Other (1)

Qualifications (7)

9.6 Views of other support staff working with science

departments
After discussing the views of technicians, this short section outlines the views of a
smaller sample of other support staff working with science departments (e.g. teaching
assistants, learning support assistants and departmental assistants). Aswith the
previous section, it includes details of their characteristics; tasks undertaken,;
and professional development opportunities. It should be noted, however, that the

small size of this sample (42 respondents) means that all findings must be interpreted
with caution.

Of the 42 respondents, the majority of support staff working with science departments
were female (35 respondents). They spanned a wide age range from the youngest at
21 to the eldest at 63 years of age. Nearly three-quarters were aged between 40 and 59
years of age. Around half of respondents (20) reported that they had spent five years
or less working in education as a support assistant at the time of the survey. Around
two-thirds of the support staff had been supporting the science department for five
years or less.

Thirty-eight of the 42 support staff surveyed reported having had another job or career
prior to their current role. Of those respondents with prior careers, the largest
proportions had previously worked in an administrative role (7 respondents).

Most commonly, the job titles of the 42 respondents fell into the general learning
support category, for example teaching assistant or learning support assistant. Nearly
all of the support staff surveyed held a permanent contract with only three
respondents holding a temporary post. Just over three-fifths of the sample worked
full-time (26 respondents) and 29 respondents were paid for the work they did in
term-time only (though their pay was spread evenly throughout the year). With
respect to their line management, 24 of those surveyed reported their line manager to
be the SENCO. Eleven were line managed by the head of science.
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Examination of respondents’ qualifications revealed that the majority met the
minimum requirements for HLTA status. Of the 42 respondents, 30 had a
qualification in maths/ numeracy equivaent to GCSE grade C or above. Thirty-five
respondents had a qualification in English / literacy equivalent to GCSE grade C or
above. The most frequently cited highest qualification in science was O-level grades
A-C or passes with just under one-third of respondents (14) citing this as their highest
qualification in the subject. Three respondents had an A-level in science and a further
six held a degree in the area. Eight respondents held no qualifications in science.
Twenty-two respondents reported having other qualifications relevant to their current
role; the majority of those cited being teaching assistant qualifications.

The support staff working with science departments worked with al three sciences to
fairly equal measure and across all year groups. They most commonly worked with
mixed ability and lower ability classes. Only two respondents reported working with
A-level biology, chemistry and physics and other post-16 groups. Of the 42
respondents, 13 worked only with science departments. Those working across
departments reported spending between one hour and 36 hours per week working
in/supporting the science department with the largest proportions supporting in
science for less than ten hours per week. When asked to report which other
departments they worked with, the most common responses was mathematics (11
respondents), all departments (6 respondents), and English, geography and history
departments (five respondents respectively).

Respondents were asked to provide details of both the learning support and
administrative tasks they carried out within the science department. The learning
support related tasks undertaken most frequently included in-class support for an
individual and small groups followed by providing behaviour management support.
Over half of the support staff surveyed had never taken whole classes or marked
pupils’ work. Respondents carried out administrative support to a lesser extent than
learning support. The most common type of administrative support provided was
preparing resources for teachers. Eleven respondents reported carrying out at least one
other type of administrative support in the science department, the most common
being data management. When asked if there were any other duties or responsibilities
they would like to take on in the science department, the most frequent response from
surveyed support staff was the opportunity to deliver lessons (6 respondents). Others
included more one-to-one work with pupils, delivering practicals, more SEN work
and marking. Despite this, fifteen support staff reported that they did not want to
undertake any other additional duties or responsibilities.

With regards to professional development, the survey revealed that 27 of the 42
support staff working with science departments received a performance review or
appraisal, with 37 respondents also indicating that they were able to discuss their
training or development needs. Members of staff with whom support staff discussed
such needs included, in order of frequency, the SENCO (19 respondents), the head of
science (8 respondents) and the deputy head (5 respondents).
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The majority of the support staff surveyed had been included in at least some whole-
school professional development / training sessions that took place generally for
teachers. However, just over half of this sample of support staff had never been
included in science departmental training sessions.

Support staff working with the science department were further asked to state if they
had received any professional development / training sessions specifically for support
staff or specifically on science. In total, 36 of the 42 respondents reported that they
had had support staff training. The most frequently cited types of professional
development in this area included: behaviour management (17 respondents); SEN
support (17 respondents) and learning support training (8 respondents). Of the 13 who
reported receiving professional development/training sessions specifically on science,
the most frequently cited foci included supporting science departments (7
respondents) and science curriculum knowledge (5 respondents). Overall, half of the
respondents reported that there were specific areas in which they would find it useful
to receive some professional development / training to help themin their role in the
science department. The areas most commonly mentioned in this regard were science
subject knowledge (6 responses) and ICT skills (5 responses).

Where respondents were planning to or were currently undertaking further
qualifications, most frequently they were seeking HLTA status (10 respondents).
Seven were currently undertaking or planning to undertake teaching assistant
qualifications, and four were intending to work towards a teaching qualification. In
addition, there were seven other types of qualification that the surveyed support staff
were currently undertaking or were keen to pursue. These included: adegreein
science (1), ICT-related qualification (1), GCSE mathematics (1), GCSE (non
science) (1), other science qualification (1).

9.7 Concluding comments

Evidence presented in this chapter has shown that, on the whole, the majority of
technicians surveyed in this research rarely or never carried out learning support tasks
in the science department. None the less, where they were keen to take on further
roles or duties, the most frequent response was for a greater involvement with pupils.
Several of the ‘good practice’ science departments involved in the case-study phase of
the research deployed their technicians to demonstrate experiments or work with
groups or individualsin class. These findings, thus, raise the question as to whether
technical staff can routinely become more involved with supporting learning in the
classroom.
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10 Professional satisfaction of science

teachers, heads of department and
support staff

Key findings

This chapter discussed the professional satisfaction of science teachers, heads of
science department and support staff and technicians working in science department.
The main points emerging are summarised below.

Around two fifths of teachers and heads of department were broadly satisfied
with their professional lives, whilst around a quarter were dissatisfied.
Responses of teachers and those of heads of department were remarkably
similar, with few members of either group expressing very strong satisfaction or
dissatisfaction. The majority of both groups were either neutral or somewhat
positive about their work.

Heads of science departments were more likely than teachersto believe that they
would still be working in teaching in five years' time, despite reporting similar
levels of overall satisfaction with their professional life.

The amount of work required appears to be a considerable source of
dissatisfaction for teachers, and particularly for heads of department. High levels
of dissatisfaction with pupil behaviour were al'so seen amongst both groups.

Amongst heads of department, holders of physics degrees were significantly
more likely to be satisfied than those holding chemistry and biology degrees, but
this pattern was not seen in the teacher sample.

Departmental factors associated with professional satisfaction for science
teachers and heads of department were:

. shortages of science specialist teaching staff. More shortages were
associated with lower satisfaction for both teachers and heads of department

« the presence of science-dedicated support staff in the department. This type
of support was associated with greater satisfaction with support from the
senior management team and career progression amongst heads of
department.

When multiple regression analysis was carried out to see what school -
department - and individual-level factors were independent predictors of
satisfaction (not due to intercorrel ations between these and other background
variables) significant predictors of overall satisfaction amongst teachers were:

. school attainment level (higher attainment was associated with greater
sati sfaction)

. age (greater age was associated with lower satisfaction)

« shortages of science-specialist teaching staff (more shortages were
associated with lower satisfaction).

Amongst heads of department significant independent predictors of satisfaction
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were:
« gender (maleswere less satisfied)
. timein teaching (longer in teaching was associated with lower satisfaction)
. holding a physics degr ee (associated with greater satisfaction)

. shortages of science-specialist teaching staff (more shortages were
associated with lower satisfaction).

e Just over athird of heads of science felt they had been able to meet the
professional development needs and interests of staff in their department. On the
whole, ratings were clustered around the centre of the response scale; suggesting
that departments where staff needs are fully met are unusual, as are departments
unable to meet staff needs at all. The most frequently cited focus of professional
development was national strategies.

e Overall levels of satisfaction amongst science support staff and technicians were
high. Support staff were somewhat more satisfied than technicians with all areas
of their working life except workload. Pay and career progression were the
greatest areas of dissatisfaction, with around one-quarter of support staff and
fewer than one in ten technicians satisfied with their pay.
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10.1 Introduction

The following chapter examines levels of professional satisfaction, intention to
remain in teaching and professional development amongst science teachers, heads of
science department, science technicians and support staff working with science
departments.

The high level of unfilled science vacancies nationally (Ofsted, 2005) means that
schools are wise to take the retention of their staff very serioudly. Staff shortages can
place agreat burden on staff, resulting in professional dissatisfaction and, in some
cases, leading to teachers leaving the profession or moving into the private sector
(Ofsted, 2004b; Smithers and Robinson, 2000). Individual- and school-level factors
associated with satisfaction are addressed in this chapter, including levels of staff
shortage, and the satisfaction of teachers holding science qualifications of different
levels and subject specialisms.

The structure of this chapter is asfollows:

Section 10.2 Professional satisfaction and intention to remain in teaching
amongst teachers and heads of department

Section 10.3 Factors associated with satisfaction and likelihood of stayingin
teaching amongst teachers and heads of department

Section 10.4 M eeting the professional development needs of teachers

Section 10.5 Professional satisfaction amongst technicians and support staff
working in science departments

Section 10.6 Concluding comments

10.2 Professional satisfaction and intention to remain
in teaching amongst science teachers and heads

of department
Teachers and heads of department were asked to indicate their level of satisfaction
with a number of aspects of their working life on a scale ranging from 1 (very
dissatisfied) to 5 (very satisfied). They were also asked to give an overal rating of
their professional satisfaction on asimilar scale, and to indicate how likely they were
to be continuing working in teaching in five years' time, on a scale from 1(very
unlikely) to 5 (very likely).

10.2.1 Overall professional satisfaction
The responses of science teachers and heads of department to the item regarding
overall satisfaction are given in Table 10.1.
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Table 10.1  Overall satisfaction ratings of science teachers and heads of

department
Ratings of satisfaction on a scale of 1-5
% of respondents
1 2 3 4 1
Very dissatisfied Very satisfied

Teachers of
science 4 20 37 35 5
(N=2684)
Heads of science
departments 5 21 38 33 4
(N=726)

Due to rounding, percentages may not sumto 100.
Source: NFER surveys of teachers of science and heads of science departments, 2005

Responses of teachers and those of heads of department were remarkably similar,
with few members of either group expressing strong satisfaction or dissatisfaction.
The majority of both groups indicated that they were either neutral, or somewhat
positive about their work.

Altogether 40 per cent of science teachers and 37 percent of heads of department were
broadly satisfied, giving a satisfaction rating of 4 or 5 out of 5, whilst 24 per cent of
teachers and 26 percent of heads of department were broadly dissatisfied (rating 1 or 2
out of 5).

10.2.2 Intention to remain in teaching

Respondents’ perceptions of the likelihood of their remaining in teaching were
strongly associated with age amongst both teachers and heads of department, an effect
which was predominantly due to participants approaching retirement age being very
likely to expect to leave. For this reason, results are shown in Table 10.2 for the
sample as awhole, together with those for the subgroup of participants aged under 55.
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Table 10.2

Ratings of likelihood of working in teaching in five years’ time,
amongst science teachers and heads of science department

Ratings of likelihood of remaining in teaching on a scale of

% of respondents

1-5

1 2 3 4 5

Very unlikely Very likely
l’;itr:]r:;rs of A”(rﬁipz)?;??;ms 19 10 18 19 35
Ag(‘f\ldzg‘zdgng 12 11 20 20 37
fonteal [ Miveponders | | 7 |12 |16 | w
departments Age(ﬂllzjggg)r 55 13 7 13 18 49

Due to rounding, percentages may not sumto 100
Source: NFER surveys of teachers of science and heads of science departments, 2005

Although the majority of both teachers and heads of department felt that they were
likely to remain in teaching for the next five years at least (rating 4 or 5 out of 5), a
large minority gave lower ratings (42 per cent of teachers and 33 per cent of heads of
department). Heads of department may feel that they have more invested in their
teaching career than teachers, since they showed higher levels of commitment to
remain in teaching, despite having similar levels of overall satisfaction with their
professional life.
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Case study Measures to enhance teacher retention

One case-study school has identified improving retention as a possible means of
addressing difficulties with staff shortages in their science, as well as their
mathematics, department. This 11-16 school has prioritised measures to ensure
satisfaction on the part of the head of science, particularly since heads of department
tend to move schools fairly regularly through promotion.

Giving staff extra responsibilities and promotions where possible
The head of science (as well as the head of maths) is part of a middle management
group where s/he takes responsibility for roles at a whole-school level.

‘That is absolutely a retention strategy for us. The head of science came to us as an
NQT in 1999. That year the school underwent re-organisation and we went from 750
to 1050 pupils with 40 new members of staff that year. So they are our own-grown
middle managers and they contribute to that middle level of management in a very
proactive way and have a lot of impact with extra responsibilities for learning across
the whole school, not just department. Recruiting heads of maths and science, | just
cannot imagine how difficult that would be and we have got young teachers here that
are good, ambitious, love the school and want to be here and so we do everything
that we can to retain those sorts of people and give them opportunities within the
schools’ (deputy head).

Providing extra professional support
Professional support particularly appreciated by the staff includes:
- an extra member of support staff working only in the science department

- use of cover supervisors to ensure staff do not lose non-contact time to cover
classes for sick colleagues

- departmental banks of teaching resources accessible to all staff

- use of a behaviour coordinator to ensure staff have support with difficult pupils at all
times departmental banks of teaching resources accessible to all staff

- the head of department does ‘learning walks’ (lesson observations) to monitor and
evaluate staff and to provide support quickly and effectively.

10.2.3 Satisfaction with specific aspects of working life
Science teachers and heads of science department were asked to indicate their level of
satisfaction with a number of specific aspects of their working life. These were:

« their teaching timetable

« managing their workload

« thehoursthey worked

. the amount of non-contact time they received

« pupil behaviour and attitudes

. professional development opportunities available to them
« opportunities for career progression

. freedom to teach subjects in the way they chose

. their pay
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. thelevel of resources allocated to the science department

. the support they received from their head of department (only asked of those
in the teacher sample)

. the contribution of teachers within the science department (only asked of those
in the head of department sample)

. the support they received from the school senior management team (only
asked of those in the head of department sample).

The percentage of science teachers and heads of department giving each response to
these survey items are shown in Table 10.3, whilst the percentage of respondents
indicating that they were satisfied with each aspect of their work (giving arating of 4
or 5out of 5) isillustrated in Figure 10.1.
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Table 10.3 Rating of satisfaction with specific aspects of working life amongst
science teachers and heads of department

Ratings of satisfaction on a scale of 1-5
% of respondents

Teachers of science N

1 2 3 4 5

Very Very
dissatisfied satisfied
Your teaching timetable 2725 3 13 30 39 16
Managing your workload 2733 8 28 38 23 4
The hours you spend 2732 18 3B | 29 15 3
working
Amount of non-contact 2799 15 35 o8 16 5
time you receive
Pupil behaviour / attitude 2738 27 31 25 14 3
Professm_nal development 2731 10 23 33 26 8
opportunities
Opportuqltles for career 2694 11 22 36 o 8
progression
Freedom to teach in the 2738 12 21 o5 30 13
way you choose
Your pay 2722 9 23 36 26 5
Resoqrces allocated to 2735 15 26 31 24 5
the science department
Support from your science 2708 5 10 18 32 35
head of department
Heads of science ! 2 3 4 °
departments N very Vvery
P dissatisfied satisfied

Your teaching timetable 740 3 12 26 42 17
Managing your workload 742 18 31 37 13 2
The hours you spend 743 32 35 23 8 2
working
Amount of no_n-contact 743 19 38 26 15 3
time you receive
Pupil behaviour / attitude 742 21 32 27 17 4
Professm_nal development 243 5 20 34 30 11
opportunities
Opportun_ltles for career 737 9 17 38 27 10
progression
Freedom to teach in the 744 10 20 29 33 16
way you choose
Your pay 742 8 20 33 32 7
Resou_rces allocated to 241 15 o5 o5 26 9
the science department
Contribution of teachers in 737 5 12 24 43 19
your department
Support from the senior 741 8 21 31 31 9
management team

Due to rounding, percentages may not sumto 100
Source: NFER surveys of teachers of science and heads of science departments, 2005
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Figure 10.1 Percentage of science teachers and heads of department indicating satisfaction with aspects of their working life.

Timetab| ¢ | S S
Workload h—l—l

Working hours 4~—|
. OTeachers B Heads of Department
Non-contact time
up behaviow i
Professional development
Career progression M

Freedom to teach h
Pay M

Departmental resources
Support from HOD (teachers only) l l y

Teachers' contribution (HOD only)

Support from SMT (HOD only)

0 10 20 30 40 50 60 70 80 90 100

Percentage satisfied (rating 4 or 5 out of 5)

Source: NFER surveys of teachers of science and heads of science departments, 2005.
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If ratings of 4 or 5 out of 5 are taken to represent satisfaction, teachers registered the
highest levels of satisfaction with:

1. Support from the science head of department (67 per cent give arating of 4
or 5)

2. Their teaching timetable (55 per cent give arating of 4 or 5)

3. Thefreedom to teach in the way they choose (43 per cent give arating of 4
or 5).

Areas given the lowest ratings were:

1. Pupil behaviour (17 per cent give arating of 4 or 5)
2. Working hours (18 per cent give arating of 4 or 5)
3. Amount of non-contact time (21 per cent give arating of 4 or 5).

The amount of work required of teachers appears to be generally a source of
dissatisfaction, with just 27 per cent of teachers satisfied with their workload, 18 per
cent satisfied with the hours they work and 21 per cent content with the amount of
non-contact time they receive. Factors related to departmental support and
organisation are generally sources of satisfaction, with 67 per cent of teachers happy
with the support they get from the head of department and 55 per cent content with
their teaching timetabl e.

The satisfaction of heads of department was similar in many respects to that of
teachers. Areas of working life given the highest satisfaction ratings were:

1. Contribution of teachersin their department (62 per cent give arating of 4
or 5)

2. Their teaching timetable (59 per cent give arating of 4 or 5)

3. Their freedom to teach in the way they choose (49 per cent give arating of
4 or5).

Areas given the lowest ratings were:

1. Working hours (10 per cent give arating of 4 or 5)
2. Managing workload (15 per cent give arating of 4 or 5)
3. Amount of non-contact time (18 per cent give arating of 4 or 5)

Considerabl e dissatisfaction amongst heads of department with the amount of work
required of them was normative. Only onein ten of the heads of department were
satisfied with their working hours. They also showed low levels of satisfaction with
pupil behaviour (21 per cent satisfied), but were largely content with their timetables,
the contribution of staff within their department and their freedom to teach their
subject in the way they chose.
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These findings on teacher satisfaction corroborate those of Sturman (2002) whose
study of quality of working lifein teachers found that work-related stress and
workload were the greatest sources of dissatisfaction for many teachers, whilst most
were happy with their responsibilities and levels of support they received.

10.2.4 Associations between satisfaction with specific areas
of working life and overall satisfaction and intention to

remain in teaching

The associations between each of these specific facets of satisfaction and overall
satisfaction and intention to stay in teaching were examined in order to establish
which factors contributed most to overall measures of job satisfaction and
commitment to stay in the profession. All individual satisfaction ratings were
significantly and positively associated with overall professional satisfaction and
likelihood of remaining in teaching. Associations with the intention to leave were less
strong than with overall satisfaction, since an intention to leave teaching might be
expected to be based on arange of factors, some of which are unrelated to

professional satisfaction.

The strongest associations are shown in Table 10.4.

Table 10.4

Associations between rating of satisfaction with specific areas of

working life and overall measures of professional satisfaction
and intention to remain in teaching

Science teachers

Science heads of department

Overall satisfaction associated with:

Teaching timetable (correlation (r) =.54)
Managing workload (r =.53)

Pupil behaviour (r =.49)

Freedom to teach (r =.47)

Working hours (r =.46)

Overall satisfaction associated with:

Managing workload (r =.53)
Support from SMT (r =.52)
Working hours (r =.49)
Pupil behaviour (r =.44)
Freedom to teach (r =.43)

Likelihood of remaining in teaching
associated with:

Pupil behaviour (r =.29)

Freedom to teach (r =.25)

Pay (r=.24)

Teaching timetable (r=.24)

Career progression (r=.23)

Likelihood of remaining in teaching
associated with:

Freedom to teach (r =.30)
Managing workload (r =.26)
Working hours (r=.25)

Support from SMT (r=.24)

Pupil behaviour (r=.22)

All correlations (Spearman’ s rho) positive and significant at p<0.01
Source: NFER surveys of teachers of science and heads of science departments, 2005

Pupil behaviour and freedom to teach subjects in the way they chose were important
areas of satisfaction for both teachers and heads of department (i.e. the greater the
satisfaction with pupil behaviour, the greater the overall satisfaction; the greater the
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satisfaction with workload, the greater the overall satisfaction). Analysis of teacher
responses also highlighted the importance of a satisfactory teaching timetable. Head
of department responses also highlighted the importance of good support from the
senior management team.

10.3 Factors associated with satisfaction and
likelihood of staying in teaching amongst

teachers and heads of department
The following section examines the extent to which individual-, department- and
school-levels factors are associated with ratings of satisfaction and likelihood of
remaining in teaching amongst science teachers and heads of department.

10.3.1 Association between science qualifications and
professional satisfaction
It was hypothesised that the professional satisfaction of teachers and heads of
department would be associated with the level of their highest post-A-level science
gualification. For these analyses, the small number of participantsin some of the
qualification band groups necessitated some merging of groups. Hence the
satisfaction ratings of those with no post-A-level science qualifications were
compared with those with a post-A-level science qualification but no science degree,
and with those with a science degree. In addition, the ratings of those with degreesin
physics, chemistry and biology were also examined. The satisfaction ratings of these
groups can be seenin Table 10.5.

Table 10.5  Percentage of science teachers and heads of department giving
high ratings of their professional satisfaction (rating 4 or 5 out of
5) by their highest post-A-level qualification in science

Teachers Heads of department
Qualifications of different levels N % N %
No post-A-level science qualification 56 45 10 40
Po_st—A—IeveI science qualification but no 627 38 134 34
science degree
Any science degree (including physics, 2001 39 58 40
chemistry and biology degrees)
Degrees in specific sciences
Physics degree 277 40 102 50
Chemistry degree 429 40 146 33
Biology degree 734 41 188 33

Source: NFER surveys of teachers of science and heads of science departments, 2005

There were no significant differencesin levels of professional satisfaction between
teachers and heads of department holding different levels of science qualification,
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although amongst both teachers and heads of department, those with a post-A-level
science qualification but no degree were the least likely to be satisfied.

Amongst heads of department, holders of physics degrees were significantly more
likely to be satisfied than those holding chemistry and biology degrees, but this
pattern was not replicated in the teacher sample.

10.3.2 School-level and department-level factors associated

with satisfaction and likelihood of staying in teaching
A number of school - and department-level factors were examined in terms of their
associations with teacher satisfaction and likelihood of staying in teaching. These
included:

. extent of specialist staff shortagesin the science department

« the presence of support staff working only with the science department
(excluding technicians)

. headsof departments’ priorities when deploying teachersto cover the
timetable.

The following sections discuss each of these three factorsin turn.

Associations with the extent of teacher shortages

The extent to which satisfaction with specific areas of working life (see section
10.2.3) was associated with specialist teacher shortages within science departments
was examined by carrying out correlations between ratings of teacher shortages and
ratings of satisfaction.

Teachers and heads of department working in departments experiencing more
shortages were found to be less satisfied in all areas, i.e. in each case, those teachers
from departments with lower levels of staff shortages were more satisfied than those
from departments with more shortages. The six areas of working life satisfaction most
closely linked to staff shortages for both teachers and heads of department can be seen
in Table 10.6. All associations are negative indicating that increasing shortages are
associated with decreasing satisfaction.
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Table 10.6  Associations between reported teacher shortages and
satisfaction with areas of working life amongst science teachers
and heads of department (top 6 associations in rank order)

Science teachers Science heads of department

Staff shortages linked to lower Staff shortages linked to lower

satisfaction with: satisfaction with:

1. Pupil behaviour (correlation (r) =-.25) | 1. Overall satisfaction (r =-.25)

2. Overall satisfaction (r =-.22) 2. Pupil behaviour (r =-.24)

3. Workload (r =-.20) 3. Support from SMT (r =-.23)

4. Non-contact time (r =-.19) 4. Teaching timetable (r =-.21)

5. Resources allocated to the science 5. Professional development (r =-.21)
department (r =-.19) 6. The contribution of teachers in the

6. Teaching timetable (r =-.18) department (r =-.21)

All correlations (Spearman’ s rho) negative and significant at p<0.01
Source: NFER surveys of teachers of science and heads of science departments, 2005

These findings show that teachers working in departments with high levels of staff
shortages rate their professional satisfaction lower across a wide range of areas of
their working life. They also suggest that, in particular, poor pupil behaviour may
characterise many departments with high levels of staff shortages (see Figure 10.2),
although no causal relationship can be inferred from these results. It may be the case
both that staff shortages lead to behaviour management problems, and that that
behaviour problems exacerbate recruitment and retention difficulties.

Figure 10.2 Levels of satisfaction with pupil behaviour amongst science
teachers and heads of department reporting varying degrees of
staff shortage in their departments
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Not at all A little Quite a lot A great deal
Department affected by shortages

Source: NFER surveys of teachers of science and heads of science departments, 2005
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There was a so a significant, although modest, association between specialist staff
shortages and likelihood of remaining in teaching amongst teachers and heads of
department. Of those who said that they were unlikely to remain in teaching (rating 4
or 5 out of 5), 33 per cent of heads of department and 30 per cent of teachers said that
their department had been affected ‘agreat deal’ by staff shortages, whilst of those
who said they were likely to remain (rating 1 or 2 out of 5), 24 per cent of heads of
department and 22 per cent of teachers had been similarly affected.

Associations between science-dedicated support staff, professional
satisfaction and likelihood of remaining in teaching

There was no significant association between science—dedicated support staff and
likelihood of staying in teaching, but the presence of science-dedicated support staff
in the department was positively associated with some aspects of satisfaction amongst
heads of departments. Those heads of department who had support staff working only
within science were more satisfied with the support they received from their senior
management team and with their career progression opportunities. The links between
provision of dedicated teaching assistance and perceived support from the senior
management team mirrors those found in analysis of mathematics departments,
suggesting that the provision of departmental support staff may be a significant
component of perceived SMT support.

Deployment priorities and teacher satisfaction

The deployment priorities of their head of department when allocating teachers to
classes were examined in terms of their associations with teachers' and heads of
departments’ satisfaction with their working life.

Heads of department were asked to indicate which three factors from the following
list they prioritised when allocating teachers to classes:

. staff subject knowledge

. staff preference

. staff professional development

. staff experience of teaching year groups/courses

. Staff expertisein engaging pupils

. needto befair to al staff (spread of year/ability groups).

There were no significant associations between the deployment priorities of heads of
department and their overall satisfaction, although one association approached
significance: prioritising the professional development needs of staff had a weak
positive association with satisfaction.
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10.3.3 Factors independently associated with overall
satisfaction: multiple regression analysis
In order to establish whether associations between professional satisfaction and
individual- and school-level variables are independent of other aspects of variation
between schools and departments, a multiple regression was carried out, which
examined the overall satisfaction ratings of teachers and heads of department whilst
controlling for the effects of the other variablesin the model. Two similar analyses
were run, one for teachers and another for heads of departments. Variables were
entered into the multiple regression in four stages:

1. Backgound information about the school

Geographical location (nine Government Office Regions)
School size (small/mediunvlarge)

School age range (age range up to 16/ up tol18)
Attainment (GCSE points band 2002).

Q0o

2. Individual respondent characteristics

a. Gender of respondent

b. Age

c. Time teaching science (science teachers) / total timein teaching (heads of
department)

d. Respondent’s science qualification band.

3. Science department characteristics

a. Departmental shortages of science-specialist teaching staff*
b. Science-dedicated support staff (yes or no)*
c. Number of technicians working in the science department*.

* Taken from the head of department surveys in both the teacher and head of department analyses

Results of science teacher multipleregression

In the first stage of the model, school attainment level was significantly associated
with overall teacher satisfaction, such that teachers working in schools with a higher
GCSE points score were more satisfied than those in schools with alower points
score. When individual teacher characteristics were added into the model,
respondents’ age was found to be a significant negative predictor of satisfaction, with
older teachers recording lower satisfaction ratings. None of the qualification bands
significantly predicted satisfaction. When departmental factors were added into the
model, teacher shortages emerged as a significant negative predictor of satisfaction,
such that teachers in departments experiencing shortages were less satisfied. Hence,
the factors that were significant, independent predictors of overall satisfaction in the
final stage of the model were:

« school attainment level (positive)
. age (negative)
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« shortages of science-specialist teaching staff (negative).

Results of science head of department multipleregression

In the head of department multiple regression, only school attainment was a
significant predictor of satisfaction in the first stage of the analysis, with heads of
department in school with a higher GCSE points score reporting higher levels of
satisfaction. At the second stage, respondents gender and time in teaching were
significant predictors, such that male teachers and those who had been in the
profession longer were less satisfied. Holders of a degree in physics were also
significantly more satisfied than holders of a biology degree. When departmental
factors were added at stage three, shortages of science specialist teaching staff were
found to be associated with lower satisfaction, and geographical location became a
significant predictor of satisfaction. School attainment level became non-significant at
this stage of the model. None of the deployment priorities, added at stage four, was
significant predictors of satisfaction.

Hence at the final stage, the following factors were all significantly and independently
associated with overall satisfaction:

. gender (maleswere less satisfied)

. timein teaching (negative)

. holding a physics degree (positive)

. shortages of science-specialist teaching staff (negative).

10.4 Meeting the professional development needs of

teachers
Heads of department were asked to rate the extent to which they felt that the science
department has been able to meet the professional development needs and interests of
staff on a 5-point scale from 1 (not at all) to 5 (agreat deal). Table 10.7 shows that
around one third of heads of science (32 per cent) felt their department had been able
to meet the professional development needs and interests of staff (giving arating of 4
or 5). On the whole, heads of departments’ ratings clustered around the centre of the
scale with few respondents feeling that the professional development needs of
teachers had been met either ‘not at all’ or ‘agreat dedl’.
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Table 10.7

interests of science teachers are met

Extent to which the professional development needs and

% of respondents

Ratings of extent to which professional development
needs have been met on a scale of 1-5

1 2 3 4 5
Not at all A great deal
Extent to which the professional
development needs and interests 4 22 42 28 4
of staff are met

Base: 737

Due to rounding, percentages may not sumto 100
Source: NFER survey of heads of science departments, 2005.

Heads of department were also asked to indicate what had been the focus of teachers
professional development in their department in the past year. Five possible foci were

listed:
« nationa strategies

. examination board / syllabus requirements
« science subject knowledge and skills
« information and communications technology

« whole school priorities.

There was a so an opportunity for heads of department to add ‘ other’ professional
development foci to the list. Responses can be seen in Table 10.8.

Table 10.8  Focus of professional development experienced by science

teachers
Focus of professional Frequently | Sometimes Rarely scT]cc))totth(saar resch?nse
development

(%0) (%0) (%) (%) (%0)

National strategies 59 34 4 1 )
Examination poard / 20 57 15 6 2
Syllabus requirements
Furthering science subject 7 a4 35 13 >
knowledge and skills
Information Communications 10 45 29 14 >
Technology
Whole school priorities 35 47 12 5 2
Other 2 2 0 1 95

Base: 754

Due to rounding, percentages may not sumto 100
Source: NFER survey of heads of science departments, 2005.

Heads of department reported that national strategies were the most frequent focus of
professional development experienced by teachers of science. In total, 95 per cent
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reported this area to be the focus of teachers professional development ‘frequently’
or ‘sometimes’ . Furthering science subject knowledge and skills was the focus of
professional development least often. There were 22 responsesto ‘ other’. Of those
who provided details, the most frequently cited other areas of professional
development were teaching methods (three responses); informal professional
development (two responses); behaviour management (two responses) and assessment
(two responses).

10.5 Professional satisfaction amongst technicians
and other support staff working with science

departments
The professional satisfaction of technicians and other support staff working with
science departments was also examined. In a question similar to that on the teacher
surveys, support staff and technicians were asked to rate their satisfaction with several
aspects of their working life, together with their overall level of satisfaction, on a 5-
point scale on which arating of 1 corresponded to ‘very dissatisfied, and arating of 5
to ‘very satisfied’. They were also asked how likely they were to still be working as a
technician or support assistant in education in five years' time.

10.5.1 Support staff overall satisfaction
Overall levels of satisfaction amongst support staff areillustrated in Table 10.9.

Table 10.9  Ratings of overall satisfaction with working life amongst support
staff working with science departments

Ratings of satisfaction on a scale of 1-5
% of respondents
1 2 3 4 5
Very Very satisfied
dissatisfied

Support staff
(N=42) 0 2 29 38 31
Technicians
(N=184) 4 7 24 47 18

NB: There were fewer than 100 respondents to the science support staff survey
Due to rounding, percentages may not sumto 100
Source: NFER surveys of support staff working in science departments 2005.

On the whole, satisfaction ratings amongst support staff were very high, with 29 out
of 42 support staff rating their satisfaction at 4 or 5 out of 5, and no respondents
indicating that they were very dissatisfied. Amongst technicians, satisfaction was also
high, although lower than amongst support staff, with aimost two thirds satisfied with
their working life and allittle over one in ten indicating that they were dissatisfied (1
or 2).
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10.5.2 Intention to remain working as a support assistant or
technician in education

Aswas the case amongst the teachers in the study, the likelihood of continuing to

work in their current profession for the next five years was linked to age amongst the

science support staff and technicians. Hence, the resultsin Table 10.10 show ratings

of respondents overall, together with those aged under 55.

Table 10.10 Ratings of likelihood of working as an education support
assistant in five years’ time amongst science support staff and

technicians
Likelihood of continuing to work as support assistant on a
scale of 1-5
% of respondents
1 2 3 4 5
Very unlikely Very likely
Science Whole sample
support staff | (N=42) 19 2 24 29 26
Aged under 55
(N=34) 12 3 29 32 24
Science Whole sample
technicians | (N=184) 28 8 18 14 33
Aged under 55
(N=141) 21 7 19 16 36

NB: There were fewer than 100 respondents to the science support staff survey
Due to rounding, percentages may not sumto 100
Source: NFER surveys of support staff working in science departments 2005.

The mgjority of support staff and technicians felt that they would still be working in
similar positionsin five years' time. Of those aged under 55, 15 per cent of support

staff and 28 per cent of technicians felt that it was most likely that they would leave
before then.

Specific aspects of working life for support staff and technicians which were
examined in the survey were:

+ thetasks and duties undertaken

« managing general workload

. professional development and training opportunities
« opportunities for career progression

. Py

« hours of work

« support received from line manager.
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The satisfaction ratings of science support staff and technicians for each aspect of
their working life are shown in Table 10.11 and the percentage indicating satisfaction

(rating 4 or 5 out of 5) isillustrated in Figure 10.3.

Table 10.11 Support staff satisfaction with specific areas of working life

Ratings of satisfaction on a scale of 1-5

% of respondents

Science support staff N 1 5 3 4 5

Very Very

dissatisfied satisfied
The tasks and duties 42 0 5 14 57 31
undertaken
Managing general 42 > 7 o4 38 29
workload
Professional 42
development and 7 19 29 29 17
training opportunities
Opportunities fo_r 40 23 18 28 13 20
career progression
Pay 42 43 17 14 19 7
Hours of work 42 2 0 17 33 48
Suppqrt received 42 5 10 14 33 38
from line manager
1 2 3 4 5
Science technicians N Very Very
dissatisfied satisfied

The tasks and duties 184 1 5 15 51 28
undertaken
Managing general 186 1 10 16 46 27
workload
Professional 187
development and 16 19 35 17 13
training opportunities
Opportunities fo_r 186 34 o4 23 11 8
career progression
Pay 187 29 32 30 6 3
Hours of work 186 3 6 23 39 30
Support received 184 8 11 21 o 37

from line manager

NB: There were fewer than 100 respondents to the science support staff survey

Due to rounding, percentages may not sumto 100
Source: NFER surveys of support staff working in science departments 2005.
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Figure 10.3 Percentage of support staff and technicians working in science
departments indicating satisfaction with aspects of their working
life
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The pattern of working life satisfaction amongst support staff and technicians was
very different from that amongst teachers. There were high satisfaction ratings for
aspects of working life relating to the work expected of them. Over two-thirds of
support staff and technicians were satisfied with their workload, their working hours
and the tasks and duties they performed. The greatest area of dissatisfaction related to
pay. Twenty six per cent of support staff and just nine per cent of technicians were
happy with their pay, whilst there was also low satisfaction with opportunities for
career progression and professional development. Technicians gave lower satisfaction
ratings than support staff for all aspects of working life except workload.

10.6 Concluding comments

Professional satisfaction was slightly lower amongst heads of department than
amongst teachers of science, with majority of both groups giving ratings indicating
neutral or broadly satisfied attitudes to their overall working life. None the less, a
significant minority were dissatisfied. Areas of particular dissatisfaction were related
to workload (amount of non-contact time, working hours and general workload) and
pupil behaviour. The many alternative career opportunities available to science
graduates have been highlighted as a cause of recruitment difficulties in science
teaching, and research by Smithers and Robinson (2004 and 2005b) has shown that
science teachers also leave the profession in larger numbers than would be expected.
Therefore, further emphasis on retaining science teachers and hence on ameliorating
the sources of their dissatisfaction may be needed. To date, these areas have already
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been the focus of attention, especially workload issues (and it should be noted that
this study was undertaken before the national introduction of planning, preparation
and assessment (PPA) time). None the less, PPA time may not, by itself, be sufficient
to solve the workload issues of science teachers and departmental heads, without
further resolution of specialist-staff shortages. Departmental shortage of science-
specialist staff emerged as a strong and significant independent predictor of overall
professional satisfaction in science departments amongst both teachers and heads of
departments. Aswas the case in maths, this implies a pressing need to address ways
of increasing science-specialist teaching capacity.



PART THREE

Economic analysis
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11 Economic analysis: an overview

11.1 Introduction

The purpose of this economic analysisis two-fold: first, to provide a description of
the distribution and deployment of maths and science teachers across the country as
implied by the survey data and to measure the equity of this distribution; and, second,
in light of mixed evidence of the effect of teacher salaries on supply, to use the new
data to explore the extent to which it implies additional policy amenable variables
such as teacher income, can be used to influence the supply and distribution of these
teachers.

The measure of deployment across England and the measure of the equity of this
distribution is useful for anumber of reasons. Firstly, athough an average or
aggregate number of suitably qualified staff members per pupil may provide a useful
summary measure of the average supply, only a more detailed description is sufficient
to pick out any systematic patterns that may be of policy relevance. For example,
there may be a general national shortage of specialist mathematics and science
teachers, but the problem may be particularly acute in schools serving deprived areas
as Chapters 1 and 6 documented. Identifying such trends may be useful to policy
makers. For example the FSM breakdown may be used to assess vertical and
horizontal equity considerations, which are often prominent in the education funding
formulaliterature. Vertical equity represents the principal that greater resource should
be directed towards those with greater need and horizontal equity states that equal
resources should be directed towards equal need. Thus, for these principles to be
upheld, we would expect increasing numbers of teachers per capita as we progress
from the lower to the higher bands of FSM eligibility. If thisis not observed then
policy makers may choose to place an emphasis of any future policy on increasing
supply in deprived areas rather than just a general increase in supply per se. A second
reason for defining and calculating a measure of the distribution is that, should it be
conducted over time, it may be used as an instrument to measure the effect of
Government policy. Such techniques have been used to good effect in addressing
problems in the supply and distribution of supply of General Practitioners (Hann &
Gravelle, 2004).

The second aim of the economic analysisisto provide guidance on the extent to
which teacher salaries or other means may be used as an instrument to affect supply
and the distribution of suitable teachers. The current evidence on the effect of teacher
salaries on graduate decisions to enter or |eave a teaching occupation is somewhat
mixed and we look to add to this literature by applying the underlying economic
theories to the new data that has been uncovered in this study. In order to do so we
produce an exploratory analysis which looks at the extent to which supply and
shortages are correlated with a geographically varying opportunity (salary) cost of a
teacher occupation.
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Many of the issues addressed in this analysis require a certain degree of familiarity
with the rather technical techniques required in estimation with observational data (for
example how we deal with missing values and how we measure inequality). At this
stage in the report we provide only some of the key findings for the reader. In
addition, an appendix accompanies the report, providing details of all the techniques
and regressions used in thisanalysis, aswell asafull account of the findings.

This chapter is structured as follows:
11.2 Thedistribution of teachers per capita across England

11.3 Theroleof teacher incomein determining supply and the distribution of
supply

11.4 Overall conclusion of economic analysis

11.2 The distribution of teachers per capita across
England

The economic analysis first sought to provide a national picture of the distribution and
deployment of maths and science teachers across the country, asimplied by the
survey data and to measure the equity of this distribution.

In order to conduct this analysis, departmental heads' survey results were used to
estimate the numbers of staff teaching mathematics and science across all schoolsin
England (details of how this was undertaken are set out in section 2.1 in the
appendix). By combining the survey responses from our sample schools and the
estimated results from the non-surveyed or non-response schools, a national picture
could be built. That is, we could predict the total number of maths and science
teachers teaching these subjects across all secondary schools in England. In addition,
we could estimate the numbers of biology, chemistry and physics specialists teaching
science; other-science specialists teaching science; non-science specialising teachers™
teaching science; mathematics specialists teaching maths and non-maths-specialising
teachers'® teaching maths per school across al English secondary schools. For each of
these, per capita adjusted measures (i.e. the number of teachers per 1,000 pupils) were
constructed. Having established the average number of these teachers per 1,000
pupils, the equity of the distribution could be measured. (This was done using the Gini
coefficient —afull explanation of which can be found in section 2.3 of the appendix).

The analysis calculated the distribution of teachers per capita across schoolsin
England. The distributions were also measured within GORs and within quintiles of
%FSM entitlement in order to highlight any variationsin the national picture across
important sub-groups.

3| e. non-science speciaists (no degree or ITT) and teachers from other departments who teach science.
1]..e. non-maths specialists (no degree or ITT) and teachers from other departments who teach maths.
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A summary of the resultsis presented below. The general distribution of teachers
(regardless of subject) per capita across England is described briefly first, then the
results for science and maths are relayed.

11.2.1 The distribution of teachers per capita across England
The analysis began with the general distribution of teachers (regardless of subject) per
capita across England. Thiswasincluded as a comparator group by which to compare
the distribution of maths and science teachers. This allows us to identify whether
unequal distributions of maths and science teachers are specific to that specialisation
or just reflecting a general distribution problem per se.

Analysisindicates that the distribution of all teachersin England does not appear to be
much of anissue. Thereis an average of 59.37 teachers per 1,000 pupils across
schools in the country, with an even per capita spread across all schools. Thus, in
terms of numbers of teachers per pupil, there appearsto be little variation in the
distribution of those teachers across schools. A breakdown of the data by sub-group
showed no alarming patterns across geographical regions or FSM bands.

11.2.2 The distribution of science teachers

In the analysis, we started with an examination of the overall numbers of science
teachers per capita (i.e. both specialists and non-specialists) and then continually
refined the modelsto look at:

. total science-specialist teachers (i.e. excludes non-specialist teachers)

. total biology, chemistry and physics specialist teachers (i.e. excludes non-
specialists and those specialising in another science)

« biology specialists

« chemistry specialists

« physics specialists

« non-science specialising teachers.

The findings were as follows.

Total teachers per pupil teaching science

This measure |ooks at the distribution of the number of teachers teaching science per
1,000 pupils across schools. The definition includes al those who teach science —
both specialists and non-specialists alike — that is it includes teachers with specialisms
in biology, chemistry, physics, other sciences and teachers who specialise in other
subjects.

« Overdl, there are on average 10.06 teachers per 1,000 pupils teaching science
subjects within maintained secondary schoolsin England. In general, the
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pictureis not greatly changed from the distribution of all teachers per capita
(as shown above) in that the number of teachers of science per capitais
relatively evenly spread.

« There are, however, one or two small departures from the ‘all teachers
picture. For example, schools with high-FSM populations tend to have fewer
science teachers per capita than schools in more affluent areas — a difference
of 1.5 teachers per 1,000 pupils between the lowest and highest band of FSM
eligibility.

Total science-specialist teachers per pupil teaching science

This measure examines only those teachers who are science specialists and teach
science. i.e. it excludes those teachers who teach science but have specialismsin other
areas and/or are predominantly teachers of other subjects.

. Overdl, there are on average 9.27 science-specialist teachers per 1,000 pupils
teaching science, with arelatively even distribution across schools.

« Thegeographica breakdown by GOR shows no systematic variation from the
national picture —thus, the average number of teachers across regionsis stable.

« However, the analysis by FSM banding shows differences between lower and
higher bands of FSM €ligibility. Schools with lowest levels of FSM dligibility
have, on average, almost two more science specialist teachers per 1,000 pupils
than schools with the highest level of FSM éligibility.

Biology, chemistry and physics specialist teachers per pupil teaching
science

The measure of science teachersis further refined to include only those teachers who
have specidisationsin any of the traditional school sciences. biology, chemistry and
physics. i.e. this excludes non-specialising teachers as well as those who specialised

in another science.

. Thenational picture shows an average of 8.81 such teachers per 1,000 pupils
across schools.

. Theinequality of distribution across FSM eligibility bands emerges once again
and, thistime, is more pronounced. The variation across bands is quite large
with schools serving pupils with the lowest levels of FSM €ligibility having
over 25 per cent more specialist teachers per capita (2.2 teachers) than those
schoolsin the highest band of FSM €ligibility.

We now break down our measurements still further to look at teachers specialising in
specific sciences.

Biology specialists
. Theanalysis shows that there are, on average, 4.40 biology teachers per 1,000
pupils.

« The breakdown of the distribution by subgroup shows that biology teachers
arefairly evenly spread across GORs and FSM eligibility bands. This stands
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out as the exception to the increasing inequality and FSM eligibility band
patterns that have emerged as we have considered all science teachers then
science-specialists then biology, chemistry and physics science specialists.
Thus, any inequalities in science staff are not due to inequalities in the supply
of biology specialists.

Chemistry specialists

Compared with biology specialists, chemistry specialists are relatively scarce
with 2.56 teachers per 1,000 pupils across schools. Furthermore, this more
limited supply is more unevenly distributed across schools. Half of the
schools employ approximately 60% of chemistry specialists per capita.

The breakdown across subgroups reveal s noticeable differences across
geographical regions. The South-East, London and Eastern GORs show the
lowest number of teachers per 1,000 pupils.

Further, there is a pronounced difference with expected numbers across FSM
eligibility bands, with the schools with the lowest FSM levels enjoying 38 per
cent more chemistry specialists per capita than schools in the highest band
(though it should be noted that this amounts to approximately one teacher per
thousand pupils).

Physics specialists

The substantive story of physicsisamore exaggerated version of that of
chemistry: asmaller supply of teachers per 1,000 pupils, on average 1.85
teachers per 1,000 pupils and an even less equitabl e distribution across
schools: The data show that half of the schools employ approximately two-
thirds of the physics specialists per capita

Regional patterns are again apparent, with noticeably lower numbers of
teachers per 1,000 pupilsin four GORs: London, South-East, Eastern and
Y orkshire.

Again, the largest systematic differencesin teachers per capita are to be found
across FSM bands with lowest FSM eligibility schools enjoying 100 per cent
more physics specialists per capita (1.85 teachers), on average, than schoolsin
the highest band.

Non-science specialising teacher s per pupil teaching science
The final measure for science was to consider the non-science specialising teachers
who teach the subject.

The national picture shows an average of 0.79 non-science teachers teaching
science. The distribution of these teachersis very unequal: approximately half
of schools are using three-quarters of non-science teachers per capita.

Breakdowns by subgroup produced opposite results to those observed with the
science-specialist teachers. Thisis aswould be expected if non-science staff
are used to make up the shortfalls of science specialists. Thus, schoolsin the
three GORs (Eastern, London and the South East) use more non-science
teachers per capitathan other areas.

The reverse pattern is also observed across FSM eligibility bands with schools
in the lowest FSM band using 40 per cent fewer non-science teachers per
capita (0.4 teachers) than schools in the highest band.
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Scientific staff shortage

To some extent, the analysis of numbers of staff and the distribution of staff across
England, the GORs and FSM €ligibility bands is somewhat limited as it not possible
to distinguish between supply and demand. That is, it is not possible to be certain that
the lower numbers of physics teachersin the higher FSM eligibility bandsis aresult
of lower demand for physics specialists per capita by those schools or aresult of
unmet demand i.e. supply not being sufficient to meet demand.

Thus, we supplement our analysis of the numbers of teachers with an analysis of the
extent to which the surveyed departmental head reported that their department had
been affected by shortages of staff in the past three years. This element, in
conjunction with the analysis of the numbers of staff, helps determine whether the
observed differencesin the distribution of staff of different types are indeed afunction
of lower demand in some areas or mainly as aresult of unmet demand.

. Analysis reveals that, on average, a school has a 0.5 probability of reporting
the department being considerably affected by a shortage in science-specialist
teaching staff. This was not distributed evenly across schools.

. Staff shortage difficulties increase as the level of eligibility for FSM increases.
The three GORs — Eastern, London and the South-East — consistently show the
highest levels of staff shortage problems and so much so that a school serving
adeprived population in the North East has alower probability of reporting a
staff shortage problem than a school in any of the three mentioned areas
serving the lowest FSM €ligibility band.

The patterns observed in the analysis of staff shortage problems are the opposite of
those observed in the distribution of specialist teachers. That islower numbers of
specialist staff, higher numbers of the use of non-science staff and higher probabilities
of staff shortages are being reported in schools with highest proportions of pupils
eligible for FSM (especialy in the Southern and Eastern GORS). This indicates that
the observed patterns probably do not reflect different levels of demand for staff
across regions, but are afunction of supply.

Thereis also an apparent difference across GORs in the responsiveness of the
probability of reporting a problem in a GOR to the measure of FSM €ligibility of the
school. For example the North-East region shows virtually no responsivenessto
increasesin FSM eligibility whereas almost all other regions show an increase of 20 —
30 per cent as FSM eligibility increases from the lowest to the highest band. This
level of detail shows that the issues of vertical equity may not be consistent across the
country.

YThe analysis is based on the probability that a head of department would register in the questionnaire that their department has
been affected by shortages of science-specialist teachers‘quitealot’ or ‘agreat deal’.
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11.2.3 The distribution of mathematics teachers

The analysis of teachers of mathematics was conducted in the same manner as that of
science teachers, in that we started with the numbers of maths teachers per capita then
refined the analysis to look at maths-degree-holding teachers and then non-maths
teachers.

Total teachers per pupil teaching mathematics

This measure looks at the distribution of the number of teachers teaching maths per
1,000 pupils across schools. The definition includes all those who teach maths (both
specialists and non-speciaists alike).

« Theestimated number of teachers of mathematics per 1,000 pupilsis 9.04 and
thereisarelatively even spread of those teachers per capita across schools.

« Analysis by subgroup shows there is some small variation across regions, such
that the North-East has fewer teachers per capita and the East Midlands has
the most. The number of per capita teachers increases with FSM dligibility,
such that teachers with higher levels of FSM have more maths teachers (thisis
different from the pattern for all science teachers).

Total maths specialists per pupil teaching mathematics

This measure uses teacher numbers who are reported as having a degree in maths, a
degree with mathematical content or have specialised in maths for teacher training
(i.e. non-specialists are excluded).

« Theestimated average number of maths specialists teaching mathematics in
maintained secondary schoolsin England is 6.81 teachers per 1,000 pupils,
and there is arelatively even distribution of these teachers across schools.

« Aswasthe case with science specialists, the analysis by FSM banding shows
differences between the lower and higher bands, with schools with lowest
levels of FSM dligibility having more maths specialist teachers per 1,000
pupils than schools with the highest level of FSM dligibility.

Teachers of mathematics with a maths degree
This measure considers the distribution of only those teachers who hold a degree in
maths.

« Theaverage number of maths-degree holding teachers who teach the subject is
3.72 teachers per 1,000 pupils. These teachers are unevenly spread across
schools such that 50 per cent of schools deploy less than 40 per cent of the
maths-degree-holding teachers per capita.

. Thereislittle systematic difference across regions with similar averages per
capita, and similar measures of inequity within regions. However, when
considering the breakdown across FSM €ligibility bands, a familiar pattern
emerges. The lower FSM eligibility bands enjoy a disproportionately greater
share of maths-degree-holding teachers who teach the subject, than do the



Part Three 211

highest FSM eligibility schools, on average a 43 per cent (1.5 teachers) higher
number of teachers per capita.

Non-maths specialised teachers

This measure looks at the deployment of non-maths specialised staff (as described by
the head of department) in the teaching of mathematics in maintained secondary
schoolsin England.

« On average, there are 2.23 non-maths specialising teachers per 1,000 pupils
teaching mathematics across English maintained secondary schools. The
deployment of these teachers across schoolsis uneven.

« Aswith the deployment of non-science-specialised staff in the teaching of
science, the use of non-mathematics specialising staff in the teaching of maths
may occur because non-specialists are being used to counter a shortage of
specialist staff. If this were the case then we would expect opposite patterns to
that observed in the deployment of specialist staff such as maths-degree
holders. This opposite pattern is most apparent in the deployment across FSM
eligibility bands with highest FSM eligibility band schools using on average
87 per cent more non-maths specialised teachers than schools in the lowest
FSM dligibility bands.

Shortagesin Mathematics teaching staff

As before, we use departmental heads' survey responses on the extent of specialist-
staff shortages affecting the department in conjunction with numbers of teaching staff
to distinguish whether observed differences are mainly afunction of differing
demands or supply constraints.

. Theanalysis estimates that there is a 0.57 probability of a head of maths
reporting that the department had been affected by a shortage of mathematics-
specialist staff within the last three years. This number exceeds the probability
of asimilar problem in the science department, indicating a more severe
problem in the supply of mathematics teachers.

. Likethedistribution of the probability of staff shortagesin science, the
probability of a mathematics department suffering from a specialist staff
shortage is different across GORs and isincreasing in the eligibility of its
pupils for FSM. However, athough the relative variations across regions are
similar, there is amarked difference between the manner in which science and
mathematics departments suffer from shortages as eligibility for FSMs
increases.

« Although the distribution is less variable than with science teachers, it is
systematically more closely related to different levels of FSM €ligibility. That
is, the expected increase in probability of staff shortagesis more sensitiveto
increasing levels of FSM digibility with most GORs showing a 25 — 35 per
cent increase in the probability across FSM bands. For example, although the
North-East again shows the lowest levels of probability and has the lowest
range of response (21 per cent difference between the lowest and highest FSM
bands), the probability of observing a staff shortage in a North-Eastern school
serving the highest FSM €ligibility band is considerably higher that of a
London school serving the lowest band of FSM €eligible pupils.
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11.3 The role of teacher income in determining supply
and the distribution of supply

In the previous sections we have demonstrated systematic differences in the numbers
of specialist staff being employed across geographical regions and increasing levels of
FSM dligibility within and across GORs. By linking the count data to the reported
problems of staff shortages, we have demonstrated that these variations appear to
more afunction of limited supply than differing demands. In this section we look at
the influence of teacher income relative to external income opportunities that exist for
graduates with relevant degrees, in determining the supply of graduates becoming
teachers and the influence of which schools they choose.

The importance of the issues explored in this section is highlighted by Professor
Smith’ s recommendation in addressing supply issues that:

The Inquiry recommends that more must be done to address the issue
of pay and other incentives to teachers of mathematics and other
shortage subjects

Recommendation 2.8 (Smith, 2004).

However, it should be noted that this recommendation is made despite rather mixed
evidence from previous research. For example, Smithers and Robinson (2003) in
looking at the motivations of teachers who leave find ‘ salary seemsrelatively
unimportant in decisions to go but ... if raised would encourage some to stay' (p. 87).

However, Dolton and Van Der Klaauw (1999) find that their research:

...points to the importance of the wage and relative foregone earnings
in turnover decisions. These results suggest at the most simplistic level
that the higher the opportunity wage outside teaching the more likely
teachers are to leave teaching for an alternative career. In addition,
the higher the wage in teaching the less likely the teacher isto quit a
teaching job for career or family reasons (p. 548).

Further, using US data, Eide et al., (2004) found that:

Relative teacher salary and non-teaching career options are also
important deter minants of the type of individuals who choose to enter
teaching. That is, teacher salary and alternative labour-market
options affect both the quantity and the quality of the teacher work-
force (p. 237).

Despite finding that salaries do have an influence on supply, Eide et al., (2004) raise
the question whether salaries are the most effective instrument with which to
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influence supply. They conclude that, given difficulties in implementing ‘ market-
type’ solutions, policy makers should consider:

... hon-monetary incentives that would sufficiently compensate
[potential] high-quality teachers such that they would be willing to
accept a lower salary than in a non-teaching occupation (p. 241).

Thus, the objective of this section isto link the new data derived from this research
with data on labour market conditions to supplement the existing literature on teacher
labour supply. The underlying conceptual model underpinning this section is based on
the economic notion of (compensating) wage differentials. The idea explored is that
the further teacher salaries are away from an equilibrium level, the larger we would
expect the gap to be between supply and demand. If we can somehow measure the
responsiveness of this disequilibrium to changes in the wage rate, then we may be
able to gain some understanding of how wage rates may be used to influence supply
and the distribution of supply. We are able to attempt this exploratory analysisin this
research by exploiting the idea that the teaching salary scale creates different
opportunity costs of becoming ateacher in different local labour markets and different
school conditions.

We must stress that this analysisis exploratory and, given the limited nature of the
data, subject to several important caveats which are described in further detail in the
economic appendix. Principally, we regard this analysis as a preliminary scoping
exercise to see whether there exists any further potential in using wages or other
compensating instrument (which need not be financial) to tackle issues of supply and
distribution of supply. This section may serve as useful guide to direct the efforts of
future research towards the pertinent questions.

The analysis showed that non-teaching average salaries for graduates are generally
higher in Eastern, London and South East regions. For the specialist degree holdersin
chemistry and physics, their expected non-teaching salaries are also higher in the
North West and Y orkshire. Mathematics and related subject holders (e.g. statistics)
generally have higher average salaries outside of teaching except in the North East
and South West. Conversely biology degree-holding graduates typically have lower
salaries than teachers (excepting South West and North West) and always have lower
average salaries than chemistry, physics and maths degree holders (and quite often
lower than the graduate average). These patterns are interesting because they imply
that graduates with different specialisations and in different GORs face very different
opportunity costs of becoming teachers. Furthermore, it is noticeable that
responsiveness to FSM eligibility is greater in those GOR where the opportunity cost
is highest. Finally, biology specialists show the least variation across GORs and FSM
eligibility groups and also have arelatively low opportunity cost of becoming a
teacher across all regions. Thus, the data show an apparent relationship between
supply, school characteristics and local labour market conditions. However, analysis
of the Labour Force Survey in conjunction with the survey dataimply that teachers
and potential teachers have arelatively modest responsiveness to income, leading to a
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tentative conclusion indicating that salary-based incentives may not be the most
effective means of addressing supply issues.

11.4 Overall conclusion of economic analysis

The analysis of teacher numbers per capita across England and in particular across
GOR and differing levels of pupil FSM €ligibility reveal a number of interesting
patterns that have a significant policy relevance.

Firstly, athough the head count of per capitateachersin mathematics and science
subjects across England is relatively even, consideration of the specialisation and
nature of those teachers reveals avery different pattern. Specialised staff per capita
(e.g. maths degree holders) are relatively and consistently far more scarce in relatively
deprived areas, and especially in those areas in which employees with these
specialisations have a higher expected non-teaching salary. Indeed, in those
geographical areas which have higher non-teaching salaries, the relationship between
deprivation and a lower supply appears most pronounced. Similarly, the relationship
between supply and deprivation is most pronounced in those disciplines that have the
higher external salaries.

On asimilar note, economic analysis corroborates earlier findings that many schools
are using non-specialists to make up for the shortfall of scarce specialists. The
relationship is such that those schools with high FSM levelsin areas which have
higher non-teaching salaries are more likely to use higher numbers of non-maths
specialising staff.

Thus, this study adds an additional component to the research showing general
shortfalsin the levels of specialist staff in science and mathematics. The extra
dimension is that this shortfall is not evenly distributed across schools and shows a
geographical- and deprivation-related trend. The trend is such that vertical equity
principles (directing greater resources to greater need), particularly in the more
affluent South and South-East areas, are violated — that is, the distribution of the
already limited supply istilted against schools serving relatively deprived areas.

The tentative relationship estimated between levels of relative salaries and supply
indicates that policy makers may potentially use teacher salaries as an instrument to
address supply and the distribution of supply issues. However, further analysis
showed a seemingly low responsiveness of supply to income and this indicates a
prohibitively expensive exercise and there may exist other, more cost-effective,
instruments that could be used. For example, if teachers or potential teachers are
indifferent between an extra £5,000 in salary and protected non-teaching time, then
protected non-teaching time has an equivalent income value of £5,000. If protected
non-teaching time could be implemented at a cost less than providing an additional
£5,000 in salary, it represents a more cost-effective manner of obtaining the same
effect.
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However, if income or other instrument is used, the analysis still implies that
geographically-specific policies may still be required. For example, the compensating
salary (or equivalent) variation required to influence specialist staff in London or the
South East to go to schools serving high FSM €ligible schools will be larger thanin
the North-East as the relative teaching opportunity cost is generally higher and supply
demonstrate a greater sensitivity to increasing levels of deprivation. Thus, the analysis
suggests that targeted incentives may be required (rather than incentives applied
across the board) which may differ across GORs if issues of the inequitable
distribution are to be addressed.
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Conclusion

In concluding this report, we review findings, as well as draw together key results for
mathematics and science, and pose questions for further consideration that have
emanated from the data analysis.

The qualifications and deployment of mathematics

and science teachers: implications and questions

Based on responses from departmental heads, around one-quarter of the teachers
deployed to teach mathematics were non-specialists™ or were principally teachers of
other subjects. In science, the corresponding figure, whilst not negligible, was less
extreme: eight per cent of science teachers were non-specialists or were principally
teachers of other subjectsin contrast to the 24 per cent for maths. For science, rather,
the sharp imbal ance between the school sciencesin teachers qualifications was an
outstanding feature. In effect, in the science teaching population, biologists
outnumbered chemists or physicists by around two to one. Further, physics specialists,
aswell as constituting the smallest group of the three, had also attained lower degree
classes on average.

The overall figures for the qualifications of mathematics and science teachers mask
inequity in staffing between schools. In maths, the proportion of non-specialists
teaching the subject was not distributed evenly across schools. Thus, teachers who
were not maths specialists were most often found in the lowest attaining schools,
those serving areas of socio-economic deprivation and those with an 11-16 age range.
Additionally, in science the imbalance in the representation of biology, physics and
chemistry was unevenly spread across schools. For example, one-quarter of 11-16
schools did not have any physics specialists. Further, imbalance was also evident
within schoolsin terms of pupils ability: for instance, in maths, pupils set in
designated ‘low ability’ groups had an increased chance of being taught by ateacher
without a post-16 qualification in the subject.

Whilst not suggesting that teachers’ qualifications necessarily equate with the quality
of teaching, these findings give rise to a number of implications and questions.

. National projections of maths teacher numbers produced as part of the
research predicted that around one-quarter of the secondary school maths
teaching population were non-specialists or were principally members of
other departments. Does this finding once again highlight the imperative
(see DFES, 2004) of a continued focus on attracting as many maths
specialistsinto the profession as possible?

« Notwithstanding thisimperative, analysis presented in the Smith Inquiry
showed that making up the shortfall of mathematics specialist teachers
with maths graduates may not be possible because of the high proportion

18 Specidist’ is defined as those teachers holding either a degree in maths or a degree incorporating maths (and equally, the
sciences) or having specialised in mathematics (or sciences) as Initial Teacher Training (ITT).
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of UK maths graduates needed to fill all the allocated ITT training places
(40 per cent in 2004-05) (Smith/DfES, 2004: 46). Given the unlikelihood
of this, the Inquiry suggested that other measures, such as the current
programme of enhancing mathematics ITT for non-maths graduates,
should be pursued. In addition, because of the proportion of non-specialists
currently teaching maths, a further question raised by this research is: what
kinds of professional development can be made available to those non-
specialists who are already teaching maths to extend their knowledge in
the subject? What is the most appropriate type of professiona

development for this cohort of teachers?

. Intermsof science, akey question is: what can be done to achieve amore
even representation of biology, chemistry and physics teachers at key
stages 3 and 4? At present, there are lower numbers of teachers with a
degreein physics or chemistry (compared with those holding a biology
degree). The consequence of thisisthat they teach smaller proportions of
science time throughout key stage 3 and for single award and double
award science. Thisinevitably means that students receive less exposure to
specialistsin physicsin particular, as well as chemistry. Could this perhaps
affect students' perceptions of these sciences and possibly militate against
their selecting them for further study?

« Recent research (Smithers and Robinson, 2005) concluded that ‘ Physicsis
in danger of disappearing as an identifiable subject from much of state
education, through redefinition to general science and teacher shortage’
(p.55). Findings presented in this report concur with the assessment related
to teacher shortage and al so suggest that the same summation, though to a
lesser degree, may apply to chemistry. What can be done to attract physics
and chemistry specialists to the teaching profession? Further, can the
current imbalance be reduced through physics - and chemistry-focused
professional development for existing teachers (e.g. through the newly
established Science Learning Centres and via professional bodies)?

« Thefindings regarding inequity in the staffing of mathematics and science
lessons between school s also raises the question: how could this be better
balanced in order to ensure that all pupils, regardless of the school they
attend and their ability level, have a more equal chance of receiving
specialist teaching? How far can effective current strategies and
approaches used in individual schools (some of which were exemplified by
the case studies visited in this research) be further shared to address the
problem?

Deployment of support staff in mathematics and

science departments: implications and questions
Analysis highlighted the value of those support staff (e.g. teaching assistants,
administrative assistants) who worked exclusively in the department. This occurred in
only aminority of maths and science departments. However, where it was the case, it
led to increased satisfaction among departmental heads and teachers with regard to the
in-class and administrative support received. Thiswas true for both subjects, though it
was particularly the case in maths where there was a so an association between
satisfaction and the presence of dedicated support staff who were regarded as
specialists in the subject. Furthermore, in addition to the departmental advantages,
there was evidence that being based in one department was also of benefit to the
support staff themselves. Thus, the maths-dedicated support assistants surveyed were
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more satisfied overall than those working across the school and aso had access to
greater professional development opportunities.

Some implications and questions raised by these findings are as follows:

« Thefindings of this study support the TDA’s pilot to develop the specialist
HLTA role in mathematics and science in secondary schools. In addition,
the evidence backs up the undertaking given in the DfES' s response to the
Smith Inquiry to recruit, train and support, through ongoing CPD, a new
cadre of mathematics-specialist HLTAS to enable every secondary school
in England to recruit at least one by 2007/8. This research has also
highlighted that, if thisis not already the intention, maximum benefit
would be derived by these support staff being solely attached to the maths
department, alongside support staff with general teaching assistant and
administration duties. In this regard, does deployment require further
elaboration in policy documentation?

« Thisstudy does, however, suggest an area of potential challenge with
regard to the provision of at least one maths-specialist HLTA per school.
Whilst admittedly a small sample, three-fifths of the support staff currently
working with maths departments and surveyed for this research did not
possess sufficient qualifications to be eligible for HLTA status. Does this
have implications for any training and recruitment purposes?

« Onthewhole, the mgjority of technicians surveyed in this research rarely
or never carried out learning support tasks in the science department. None
the less, where technicians were keen to take on further roles or duties, the
most frequent response was for a greater involvement with pupils. Where
it is of benefit to the department and welcomed by the technician, can
technical staff become more involved with supporting learning in the
classroom?

« Overdl levels of job satisfaction amongst both maths and science support
staff and science technicians were high, though levels of pay and
opportunities for career progression were sources of dissatisfaction,
particularly so for technicians. As support staff’ s roles are extended in
school, can their remuneration and career development prospects be
increased?

Professional satisfaction among departmental heads
and teachers of mathematics and science:

implications and questions

The mgjority of teaching staff surveyed were neutral or broadly satisfied with their
working life, although a significant minority were dissatisfied. Satisfaction was
dlightly lower amongst heads of department than amongst teachers of maths and
science. Areas of particular dissatisfaction were related to workload (amount of non-
contact time, working hours and general workload) and pupil behaviour, especially so
in science. Satisfaction with workload was aso found to be closely associated with
overall satisfaction amongst teachers and heads of both maths and science
departments. In multiple regression analyses, which examined a number of possible
predictors of overall satisfaction simultaneously, departmental shortage of specialist
staff emerged as a strong and significant independent predictor of overall professional
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satisfaction — or dissatisfaction —in maths and science departments, and amongst both
teachers and heads of departments.

These findings give rise to the following implications and questions.

Some of the sources of dissatisfaction identified by maths and science
teachers are issues that all teachers will contend with (e.g. workload, pupil
behaviour — see Sturman, 2002). However, research by Smithers and
Robinson (2004 and 2005) has suggested that teachers of maths and
science leave the profession in larger numbers than would be expected.
Therefore, further emphasis on the areas that cause them particular
dissatisfaction may be needed. To date, these areas have already been the
focus of attention, especially workload issues. Admittedly this study was
undertaken before the national introduction of planning, preparation and
assessment (PPA) time. None the less, given the associations between staff
shortages and increased workload that this research identified (see
Chapters 5 and 10), will PPA time by itself be sufficient to solve the
workload issues of maths and science teachers and departmental heads,
without further amelioration of specialist-staff shortages?

Multivariate analysis presented in this report has shown the negative
impact of shortages of specialist teaching staff on the job satisfaction of
teachers and departmental heads. Thisisin addition to the inequity
between schools in the qualifications of staff teaching maths and science
(see Chapters 1, 6 and 11), and on top of the associations between pupil
performance and teachers' qualifications, as referenced in the Smith
Inquiry and Roberts Report and in research on physicsin schools and
colleges (Smithers and Robinson, 2005). Thus, staffing and deployment in
these subjects represents an area of continuing need. There has already
been action and support to attempt to aleviate the situation (e.g. Golden
hellos, diversification of routesinto teaching, enhanced professional
development opportunities). None the less, given the evidence from this
study of 25 per cent of maintained secondary schools in England, the key
guestion to emerge is: what else can be done to increase specialist teaching
capacity in mathematics and science?
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APPENDIX

Economic analysis

1 Introduction

The purpose of this economic analysisis twofold: first, to provide a description of the
distribution and deployment of maths and science teachers across the country as
implied by the survey data and to measure the equity of this distribution; and, second,
in light of mixed evidence of the effect of teacher salaries on supply, to use the new
data to explore the extent to which additional policy amenable variables such as
teacher income, may be used to influence the supply and distribution of these
teachers.

The measure of deployment across England and the measure of the equity of this
distribution is useful for a number of reasons. Firstly, although an average or
aggregate number of suitably qualified staff members per pupil may provide a useful
summary measure of the average supply, only a more detailed description is sufficient
to pick out any systematic patterns that may be of policy relevance. For example,
there may be a general national shortage of qualified science teachers, but the problem
may be particularly acute in schools serving deprived areas. Identifying such trends
may be useful to policy makers, asthey may choose to place an emphasis of any
future policy on increasing supply in deprived areas rather than just a general increase
in supply per se. A second reason for defining and calculating a measure of the
distribution is that, should it be conducted over time, it may be used as an instrument
to measure the effect of Government policy. Such techniques have been used to good
effect in addressing problemsin the supply and distribution of supply of General
Practitioners (Hann & Gravelle, 2004).

The second aim of the economic analysisisto provide guidance on the extent to
which teacher salaries or other means may be used as an instrument to affect supply
and the distribution of suitable teachers. The current evidence on the effect of teacher
salaries on graduate decisions to enter or |eave a teaching occupation is somewhat
mixed and we look to add to this literature by applying the underlying economic
theories to the new data that has been uncovered in this study. In order to do so we
produce an exploratory analysis which looks at the extent to which supply and
shortages are correlated with a geographically varying opportunity (salary) cost of a
teacher occupation.

Many of the issues addressed in this analysis require a certain degree of familiarity
with the rather technical techniques required in estimation with observational data (for
example how we deal with missing values and how we measure inequality). In the
report itself we provide only some of the key findings for the reader. This appendix
provides details of all the techniques and regressions used in the analysis.
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2 Data considerations

2.1 Sources

There are three main sources of data that drive this section: the head of subject
guestionnaire responses to staff and specialised staff numbers and whether their
department has been affected by shortages; data from NFER’ s Register of Schools
(ROS) containing contextual data on the characteristics of the schools from which the
responses came; and the Labour Force Survey (quarterly surveys 2003 to 2004),
which is used to describe the characteristics of the local labour markets in which
schools operate.

The 2005 ROS datais also used to define the relevant population of schools and
pupils. Note this does not completely match the 2003 ROS data which was used to
define the popul ation from which schools were randomly sampled, as a small number
of schools have merged or changed their name and obtained new unique school
identifiers. However, using the 2005 data appears appropriate as it contains the
contextual data relevant to the responses at the time they were made.

Data from the Quarterly Labour Force Survey (LFS) (eight waves from Spring 2003
to Winter 2004) were used to provide external data on the numbers of suitably
gualified graduates within Government Office Regions (GOR) used as a proxy
measure of the potential labour supply market. Income and occupation data are also
contained in this survey and are used to construct an opportunity cost (in terms of
salary) of becoming ateacher by degree type.

2.2 General modelling technique

The empirical foundation underpinning all the analysis presented in this section is the
ability to use the survey results to estimate the numbers of staff teaching mathematics
and science across all schoolsin England. Firstly, it should be noted that the analysis
of the survey results themselves should be broadly representative of the whole-
countrywide picture as the sample was broadly representative of maintained
secondary schoolsin England. Neverthelessiit is useful to present the whole picture as
implied by the survey, rather than just the survey results themselves (not least to
remove any misleading impact of over-sampled school types).

The rationale behind the extrapolation of survey resultsto a national pictureisthis:
from the questionnaire we observe the variable of interest, say specialised maths
teachers, call thisvariabley. From the ROS data, we observe the contextual variables
of the school from which this observation came (pupil teacher ratios, key stage
results, etc.), call these variables x. ROS also supplies us with values of x from all
other schools within the defined population, i.e. those schools for which we do not
observey. Thus, if we understand the relationship between x and y and then we can
use the x values contained in the ROS data to estimate y for each school from which
we do not observey. These predictions form the basis of the national picture.
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Clearly, this technique requires us to have a good understanding of this relationship.
Aswe do not know this relationship, we use the survey results and ROS data to
estimate this relationship. There are principally three major issues which may affect
our regression model. They are:

. the nature of the dependent variable, y.
. the effect of non-response within the survey.
« theuncertainty caused by using estimates.

In summary, we deal with these considerations as follows and with ageneral principle
that we address these issues and use the more complex models only where necessary,
i.e. we use the ssmplest model wherever possible as long as we believe the results do
not mislead and where we can justify use of the model. However, even where more
complex models are used, they are standard and verifiable given the data issues.
Furthermore, the main output — the predictions, are as easily understandable whatever
model used and, by using the correct model, are more likely to be plausible unbiased
and precise estimates.

For example, the main dependent variables are staff counts (headcount). Such
variables are non-negative and (should be) whole numbers. Where counts are low and
there are counts of ones, twos and even zeros, then the distribution of these counts
tend to be quite skewed. These types of dependent variables are not always well
modelled by the standard regression model which assumes the dependent variable is
continuous, may range between minus and plus infinity and has a symmetric
distribution around the expected value, none of which apply in this case. Thus, a
standard model may very well produce estimates of negative numbers —implausible
predictions created by an inappropriate model choice. Our solution isto pick the
model appropriate to the data, in this case atype of model known as Poisson
regression, which, in addition to being indicated by standard statistical ‘ goodness of
fit' testsis aso the standard regression model used to model ‘count’ data (Kennedy,
2003).

Other issues regarding the nature of the dependent variable include the clustering of
responses within schools, within LEAs and within GORs. Thisimplies use of a multi-
level (ak.a panel data) Poisson model. Such models are avail able within software
packages such as MLwiN but, especially for non-linear models such as Poisson
regression, tend to be very time-consuming to estimate. Our initial model (not
reported) results indicate that multi-level models were not required and using a
standard Poisson model did not produce substantively different results. As aresult,
multi-level models were not used.

The second major dataissue involves that of missing data caused by survey non-
response, a potential problem of ignoring non-response is that the estimated
relationship between y and x may be biased. The key issueis that steps are taken to
understand the nature of the mechanism that causes missing data and to determine
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whether the data are missing at random and thus the missing mechanism isignorable.
Our data-evidenced conclusion is that the missing mechanism is ignorable and thus no
specia steps need be taken for non-response from head of departments who werein
the survey but provide either no response or an invalid response.

The final dataissue we consider is that we recognise that extrapolating the survey
results to a national picture produces an estimate that is subject to some degree of
uncertainty. In principle, the approach adopted in this section creates two sources of
uncertainty: first order or sampling uncertainty and the second order uncertainty
created by using an estimate of the relationship between y and x. First order
uncertainty isillustrated by a simple example: suppose we have a coin which, when
tossed, has a probability of landing heads up of 0.5. If we were to toss the coin ten
times then we would expect five heads, however there is a non-negative probability
that we would actually observe other counts of heads. In the context of this research,
for each non-survey school we may derive an expected number of teachers given the
school’ s characteristics, but like the coin example there exists the potential for the
actual number of teachersto differ from this number. The uncertainty that surrounds
the estimates of the number of teachers in each non-surveyed school has implications
for the estimate of the measures of the distribution of teachers across schoolsin
England. We quantify the effect of this uncertainty on our measures of interest (the
equity of the distribution) via Monte Carlo simulation methods which can be used to
estimate standard errors bracketing the estimate of a measure of substantive interest.
There are no substantive issues that arise that require additional attention. Second
order uncertainty, involving the uncertainty surrounding our estimate of the
relationship between y and x, is not addressed in this research beyond the choice of
the Poisson model already discussed.

2.3 Measuring inequality

Unlike measuring the total or average number of qualified teachers per pupil,
something which has afairly obvious cal culation, measures of the equity of a
distribution are not so straight forward. Traditional measures of describing
distributions such as the standard deviation or inter-quartile range may disguise
important characteristics of the nature of the inequality and may not be amenable to
tracking changes over time.

In light of such problems, economists have sought different means of measuring
inequality and a popular choice is the Gini coefficient which is often used to measure
income inequality. The Gini coefficient measures inequality on ascale of 0to 1,
where 1 measures perfect inequality (all the output/resources/income/etc. belong to
oneindividual) and O represents perfect equality (all the outputs/etc. are
proportionately distributed across the population). The nature of the Gini coefficient
means that it is amenable for comparison across countries, time and disciplines. In
this particular case, it may be used as a measure to compare the distribution of maths
teachers against science teachers and against other types of teachers. It may also be
used meaningfully across time and so can be used as a measure for the analysis of the
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success of any policy designed to address the inequality issue. Furthermore, recent
developments, notably in the inequality of health, have attempted to deconstruct the
measure of inequality into that which is caused by policy amenable variables and that
which is caused by factors beyond the control of policy makers.

The meaning of the Gini coefficient is most easily demonstrated by adiagram and is
shown in Figure 11.1. This diagram shows the Lorenz curve, initially developed as a
graphical representation of the income distribution. It plots the cumulative distribution
of the outcome of interest, plotted against the cumulative distribution of the outcome
sorted population. The technique is applicable to any variable of interest, such as
maths or science teachers holding maths or science degrees, for example.

In constructing the curve we sort or rank the population increasing in their holding of
the variable of interest so the unit of the population with the lowest amount is shown
first. We can then plot the cumulative proportions held by these units on the graph.

So, for example with science teachers, if the lowest 40 per cent of schools employed 8
per cent of the science teachers and the next lowest 40 per cent held 30 per cent, we
could plot two points on the graph at co-ordinates (40,8) and (80,38) as shown.
Joining those points up, and all other points for all members of the population
constructs the Lorenz Curve as shown, which by definition will originate at (0,0) and
end at (100,100). However by itself, the Lorenz curve for a population is not
particularly meaningful, some points of reference are required and these are provided
by the two binding examples of perfect equality and perfect inequality.
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Figure 1 Gini measure of inequality
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Consider the situation where teachers are equally distributed amongst the schools,
then the ‘poorest’ (in terms of the number of teachers they have) 10 per cent of the
population of schools would have 10 per cent of the teachers and the ‘richest’ 10 per
cent of the schools would also have 10 per cent of the teachers. In all casesthe
cumulative proportion of the schools would equal the same cumulative proportion of
teachers. In this case the hypothesized L orenz curve would be a 45 degree line
originating from (0,0) and ending at (100,100). This line represents perfect equality.

Conversely, consider the situation where all the teachers are employed by one school.
In this case the poorest 99 per cent of the schools will employ O per cent of the
teachers, with the final school owning 100 per cent. The hypothesized Lorenz curve
will originate from (0,0), follow the x-axis (cumulative per cent of the population)
until it reaches 100 per cent of the population where it will follow the vertical y-axis
to (100,100). This represents perfect inequality.
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Thus, the shape and position of an actual Lorenz curve is given meaning by its
relative position to these two extreme cases. The more curved and closer to the
bottom y-axis and right-hand side x-axis a Lorenz Curve s, the greater the inequality
of the distribution of the resource/income/etc. However, rather than just relying on a
visual inspection of the Lorenz curve, the Gini coefficient gives the curve some
meaningful quantification. If we label the shaded area between the empirically
determined Lorenz curve and the 45 degree line representing perfect equality, A and if
we label the area between the Lorenz curve and the perfectly inequitable situation
represented by the bottom y-axis and the right-hand x-axis, B. Then the Gini
coefficient is equal to A/(A+B). As can be seen, the coefficient is bounded by 1 and O
andisincreasingin A.

Not all inequality in distribution may be considered undesirable. For example, if
schools have different numbers of pupils, it would appear reasonable that they have a
proportionate difference in the number of teachers. Thus, the outcome variable
measured is usually adjusted such that it reflects a variable that should be evenly
distributed i.e. the variable is needs-adjusted. The simplest case isto adjust the
number of teachers per school across schools to a number of teachers per (pupil)
capita across schools. Further adjustments may be made to reflect a preference to
allocate greater resources to those pupils with greater educational needs (as in needs-
based funding formulae), but for the remainder of this section we will use number of
teachers per 1,000 pupils.

3  The distribution of teachers per capita across
England

This section calculates the Gini measure of the distribution of teachers per capita
across schools in England using the stated survey results from the responding schools
and the estimated results from the non-surveyed or non-response schools. The
estimated results are based on a Poisson Regression model with parameters estimated
from the survey results.

3.1 The multiple regression model

The dependent variables were defined as the counts of teachers as provided by the
returned head of department questionnaires. For science, these were the number of
biology, chemistry and physics specialist teachers; the number of other-science
teachers teaching science; and the number of non-science specialising teachers
teaching science (whether they were from other departments or considered part of the
science department). It was left to the head of department’ s discretion as to whether
the teacher was considered as a specialist. Similarly, for the mathematics department,
the head of department defined maths specialist teachers and non-maths teachers
teaching mathematics.

These categories were modelled separately with similar sets of explanatory variables.
A separate regression equation was specified for each category as we wished to allow
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for flexibility in the way the dependent variable responded to explanatory variables.
For example, we may expect the effect of deprivation to work in opposite directions
on, say, the number of mathematics teachers and on the number of non-mathematics
teachers and should allow flexibility in the regression model to allow this. Multi-level
models were considered to allow for the clustering of responses within schools,
though our initial results suggested this additional level of sophistication was not
required. Similarly missing survey responses were considered ignorable and thereis
no requirement for atwo-stage model to obtain an unbiased estimate of the
relationship between 'y and x.

Explanatory variables were chosen on the basis of a priori theoretical expectations,
predictive power and availability in the ROS and LFS datasets. For example, the
number of pupils within a school was expected to be a strong driver behind the
number of teachers, therefore this variable would be included in the regression model
whether it is revealed to be significant or not (though we would be very surprised
were it not significant!). Similarly variables such as the ratio of mean market wage for
that specialism to mean teacher’ swage in that GOR are included. Other variables
(such as dummies for GORs) which have no policy relevance or strong a priori
rationale for inclusion are only included if they are statistically significant. In the end,
an elective set of explanatory variables are included, which are consistent across all
regressions. It should be noted that predictions (which are the main outcome of
interest) were largely invariant to marginal changes in which variables were included.

These variables are:

« the number of pupilsacross all ages within that school (ROS, 2005)
« percentage of free school meals (FSM) pupils (ROS, 2005)

« GOR standardised percentage of FSM pupils (constructed from ROS,
2005)

« diversity of ethnic make-up of pupils (ROS, 2005)

« key stage 3 results quintile for that department [baseline: middle quintile
group] (ROS, 2005)

« single-sex status for school [all-male or al-female; baseline mixed] (ROS,
2005)

« age-group banding for school [11-18 or other; baseline 11-16] (ROS,
2005)

+ pupil-teacher-ratio (PTR) for school (ROS, 2005)

. ratio of market salary for degree to teacher salary for that GOR
(constructed from LFS).

Other variables such as percentage of pupils with English as an Additional Language
(EAL) were considered but did not add substantively to the predictive powers of the
model due to a correlation between FSM and diversity measures. Including these
types of such highly correlated variables introduces problems of multicollinearity —
highly variable parameter estimates, with potentially odd signs, inflated standard
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errors and no increase in predictive powers. For these reasons, arelatively
parsimonious set of variables were chosen.

A number of the variables are included on theoretical grounds and require some
further explanation. The ratio of market to teacher wages for that degree within the
GOR is attempting to pick up the effect of opportunity salaries on teacher numbers.
As market wages increase the effect on supply is predicted to be negative and so we
expect a negative sign on the estimated parameter for this variable. The GOR
standardised percentage of FSM pupilsis designed to pick up the relative deprivation
within in aschool compared with its neighbouring schools. As schools within alocal
labour market may be in competition with other schoolsin its areafor qualified staff,
then this measure is intended to capture the relative level of deprivation in a school as
compared with its neighbours, the expected sign on the estimated parameter for this
variable is negative. Similarly, the PTR for the school may pick up the effects of the
characteristics of a school as measured through the desire or ability to attract and
retain ageneral level of teachers (per pupil). Finally, the key stage 3 quintile results
are used as a predictor of staff numbers. Note that there may be a simultaneous
relationship between key stage 3 results and the number of qualified staff ina
department (i.e. key stage 3 results are endogenous and a function of qualified staff),
thus estimating the effect of key stage 3 results on staff numbers would require
additional steps. However, as we are principally interested in the predictive powers of
key stage 3 on the number of staff then it is sufficient to effectively measure the
correlation between the variables asis done here.

The results are broadly consistent with a proiri expectations. staff numbers are
increasing with number of pupils and specialist staff numbers with key stage 3
attainment in that department. Non-specialist staff numbers are decreasing in key
stage 3 attainment and increasing in the opportunity cost of market salary (e.g. use of
non-maths teachers teaching mathsis higher in areas where maths- (and related
subject-) degree holders can earn relatively high salaries outside teaching). Other
variables, such as the percentage of pupils qualifying for FSM did not always behave
as expected, but added to the predictive power of the regression model in many cases
and so were left in (again it is worthwhile noting that we are interested in using the
%FSM as means of prediction rather than as a means of testing a hypothesis).
Although individual variables vary in their statistical significance across regression
equations, the statistical model itself was significant in all cases and provides an
unbiased basis for estimating teacher numbers for all remaining schoolsin the
population. To allow for the variation in the sample unexplained by the model, first-
order probabilistic uncertainty analysis was conducted on the predictions of the staff
numbers using Monte Carlo simulation.

3.2 Outcome variables

Having conducted the regression model, produced estimates and combined these with
our observed survey values, we now have a picture of the number of biology,
chemistry and physics (B,C and P) specialists teaching science; other-science
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specialists teaching science; non-science specialising teachers teaching science;
mathematics specialists teaching maths and non-maths-specialising teachers teaching
maths per school across all schools with valid ROS 2005 data in England. From the
ROS 2005 data, we also know pupil numbers per school and the PTR per school.

From this information, we construct the following per capita adjusted measures of
interest (head count of teachers per 1,000 pupils per school):

« genera number of teachers
. total teachersteaching mathematics

« Separate models for mathematics-specialist teachers teaching mathematics
(excludes non-maths teachers), maths degree holding teachers and non-maths
teachers teaching mathematics

. total teachersteaching science

. total science-specialist teachers (excludes non-science teachers)

. total B,C and P specialist teachers (excludes non- and other-science teachers)
. Separate models for B,C and P teachers and non-science teachers.

In addition, we have head of department responses on whether staff shortages have
created problems for the department. The distribution of the probability of there being
aproblem can aso be measured across schools viaa Gini coefficient. If all schools
were as likely to have the same probability of problems then the coefficient would
equal zero. Thus we have an additional two outcome measures whose distribution
across schoolsis of interest, they are the probabilities of a head of department

reporting:

. amaths department staff shortage
. ascience department staff shortage.

As these two outcomes were captured using ordered categorical scalesin the survey,
ordered probit models (as opposed to Poisson regression) were used in the latter two
regression models.

The general number of teachersisincluded as a comparator group by which to
compare the distribution of maths and science teachers. Thiswill allow us to identify
whether unequal distributions of maths and science teachers are specific to that
specialisation or just reflecting a general distribution problem per se.

3.3 Thedistribution of teachers per capita across England
The data for this measure of equity are provided by ROS, 2005 and so no estimated
results are used. The ROS data show an average of 59.37 teachers per 1,000 pupils
across all schoolsin England. Figure 11.2 shows the distribution as measured by a
Lorenz Curve and this particular Lorenz Curveisrelatively close to the line of
equality indicating a distribution of overall teachers which isrelatively even. Thisis
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reflected in a Gini coefficient of 0.0596 indicating little inequality. In terms of
understanding how unequal the distribution is, it is helpful to remember that the
measure is bounded by 0 and 1 and so may be interpreted like a proportion or
percentage — that is, given the stock of teachers per pupil, it isonly 5.96 per cent
unevenly distributed.

Thus, in terms of numbers of teachers per pupil across schools, there appears to be
little variation in the distribution of those teachers across schools.

Figure 2 Distribution of teachers per pupil across schools

cumulative proportion of teachers per pupil
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cumulative proportion of schools

actual distribution ————- equality

The distribution may also be measured within GORs and within quintiles of %FSM
entitlement. The purpose of this sub-group analysisisto highlight any variationsin
the national picture across important sub-groups. The graph below shows the average
number of per 1,000 capita teachers per school within GOR and FSM percentage
groups as a 3-dimensional column. If there are no systematic deviations across these
groups then we would expect all these columns to be broadly of the same height with
no discernable pattern. The graph is followed by a cross-tabul ation showing the actual
figures used to construct the graph. The column graph may also be used in
conjunction with the Lorenz Curve and Gini-Coefficient. In particular, the column
graph may be used to observe whether inequality as measured by the Gini-Coefficient
israndom or related to geographical location, deprivation or a mixture of the two.
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All Teachers

High FSM
2nd High FSM
Mid FSM

2nd Low FSM
Low FSM

North East
North West
Yorkshire
East Midlands
West Midlands
Eastern
London
South East
South West

FSM Eligibility bands
GOR nd ) nd L ) Average
Low 2" lowest Mid 27" highest High

North East 57.37 63.14 61.56 61.45 64.76 62.48
North West 61.38 59.73 59.84 62.14 65.51 62.06
Yorkshire 63.26 60.56 59.89 58.43 62.63 60.27
East Midlands 57.69 57.81 57.56 59.12 61.91 58.41
West Midlands 63.58 59.43 57.83 60.75 63.84 60.45
Eastern 61.5 58.25 56.66 57.08 59.46 57.70
London 55.98 58 58.08 58.1 59.67 58.60
South East 57.93 57.32 57.25 57.45 55.03 57.34
South West 59.85 57.99 57.66 59.8 66.04 62.48
Average 59.38 58.54 58.14 59.45 62.46

The geographical breakdown shows no substantive departures from the national
picture, with teachers per capita being evenly spread within GORs as well as between.
It is, however, noticeable that the Northern GORs tend to have higher numbers of
teachers per 1,000 capita than the Eastern and South East GORSs.

The FSM breakdown may be used to assess vertical and horizontal equity
considerations, which are often prominent in the education funding formula literature.
Vertical equity represents the principal that greater resource should be directed
towards those with greater need and horizontal equity states that equal resources
should be directed towards equal need. Thus, for these principles to be upheld, we
would expect increasing numbers of teachers per capita as we progress from the lower
to the higher bands of FSM eligibility and we would expect low Gini-Coefficients
within bands.




234 Appendix

In accordance with the principals of vertical equity, thereisadlight but general trend
of increasing resource per pupil as we move up the eigibility bands. However, there
isan equally slight but noticeable trend for increasing inequality of distribution of
teachers within quintiles as we move up the FSM €dligibility classifications. That is,
the distribution isless evenly distributed within schools with the highest band of FSM
eigibility, indicating that there may be margina horizontal equity issues within the
highest band of FSM entitlement.

In conclusion, this type of analysisindicates that the distribution of all teachersin
England does not appear to be much of an issue. The Gini-Coefficient indicates an
even per capita spread across all schools and the sub-group breakdown show no
alarming patterns across geographical regions or FSM bands. The apparent slight bias
towards increased numbers of teachers within the highest-FSM qualifying bandsisin
accordance with the principles of vertical equity.

The distribution of science teachers

Total teachers per pupil teaching science subjects

This measure looks at the distribution of the number of teachers teaching science per
pupil across schools. The definition include specialists and non-specialists alike, that
isit includes teachers with specialismsin biology, chemistry, physics, other sciences
and teachers who specialise in other subjects.

Overall, there are on average 10.06 teachers per 1,000 pupils teaching science
subjects within maintained secondary schools in England. The Gini coefficient is
0.0847 (standard error'®= 0.0148) indicating a marginal increase in inequality of the
distribution of these teachers above the general distribution of teachers per pupil.

19 Gini-coefficient standard errors are computed viaa Monte Carlo simulation and reflect first-order uncertainty regarding the
estimated outcomes of the non-surveyed or non-responding schoals.
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Figure 3 Distribution of science teachers per pupil across schools
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The marginal increase in inequality of the distribution of science teaching teachers per
pupil isin accordance with the notion that there is a greater problem with the
distribution of science teachers than the distribution of teachers per se. However, the
fact theincrease is so marginal illustrates that, in terms of the number of teachers
teaching science, the distribution of these teachersis still pretty even.

For the column graph, please note the FSM band axis has been reversed relative to the
all teachers graph in order to avoid larger columns obscuring smaller columns.
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All Teachers of Science

Low FSM
2nd Low FSM
Mid FSM

2nd High FSM
High FSM

North East

North West

Yorkshire

East Midlands
West Midlands
Eastern
South East
South West

FSM Eligibility bands
GOR nd ) nd L ) Average
Low 2" lowest Mid 27" highest High
North East 11.19 10.2 Mid 9.54 9.44 9.64
North West 12 10.67 9.73 9.81 9.84 10.06
Yorkshire 12.13 10.62 9.88 9.49 9.99 10.09
East Midlands | 12.14 10.55 10.15 9.85 10.1 10.38
West Midlands | 12.7 10.59 10.36 9.52 10.06 10.14
Eastern 10.83 10.31 9.8 9.8 10.75 10.10
London 11.35 10.14 9.88 9.79 10.07 10.08
South East 10.87 10.14 10.28 9.71 9.91 10.05
South West 11.36 10.17 9.75 9.36 9.49 9.837
Average 11.46 10.36 9.49 9.68 9.96

In terms of the breakdown of distribution by GOR, as with the general teachers per
capita distribution, the distribution across regionsis similar i.e. little difference in the
average number of teachers per capita across regions and similar levels of equality of
the distribution within regions. However, notice that the Northern GORs no longer
have greater numbers than their Midlands or Southern counterparts.

The breakdown of the distribution across and with FSM bands is, however, different
from the picture produced in the general teacher distribution. In this case, thetrend is
decreasing i.e. the higher the deprivation of the population a school serves, the fewer
the expected numbers of teachers teaching science per capita. Thisis contrary to the
principles of vertical equity where we would observe, all other things being equal,
there to be greater numbers of teachers per pupil in the higher FSM bands.

Within FSM bands, the equity of the distribution is relatively equal and stable. Thus,
although schools with higher proportions of pupils eligible for FSM are likely to have
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fewer teachers of science per pupil than schools with lower levels of FSM eligibility,
the distribution of teachers per capita amongst these schools with similar levels of
eligibility isrelatively even.

In conclusion, the picture is not greatly changed from the distribution of all teachers
per capitain that the number of teachers of science per capitaisrelatively evenly
spread. There are, however, one or two small departures from the all teachers picture.
The dlight trend towards greater numbers of teachers within schools serving high-
FSM populations is now reversed. That is, schools with high-FSM populations tend to
have fewer science teachers per capita than schools in more affluent areas—a
difference of 1.5 teachers per 1,000 pupils between the lowest and highest band of
FSM dligibility. Thisis contrary to the principles of vertical equity.

Total science specialising teachers per pupil teaching science subjects
This measure excludes those teachers who have specialismsin areas other than
science and/or predominantly teach subjects other than science. The objective of this
and further refinementsis to identify the distribution of ‘ quality-adjusted’ *° supply.
That is, we make distinctions between the specialisms of the teachers teaching
science. Thisrefinement will allow usto pick up any patterns that are obscured by
simply considering the numbers teaching science in total.

Overall, there are on average 9.27 science specialist teachers per 1,000 pupils
teaching science. The measure of the equity of this distribution is0.0864 (std error =
0.0173). These findings may be considered relative to the number of teachers teaching
science and show relatively little differencei.e. arelatively even national distribution
of science specialist teachers teaching science.

2Based on the assumption that we would prefer our teachers of science to have a specialisation in science and in particular,
specialisation in the sciences of biology, chemistry and physics.
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Figure 4 Distribution of science specialist teachers per pupil across
schools
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Similarly, the geographica breakdown shows no systematic variation from the
national picture —the average number of teachers across regionsis stable and the
distribution within regions is comparable across regions.

Science specialising teachers

Low FSM
2nd Low FSM
Mid FSM

2nd High FSM
High FSM

North East
North West
Yorkshire
East Midlands
West Midlands
Eastern
London
South East
South West
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FSM Eligibility bands
GOR nd ) nd L ) Average

Low 2" lowest Mid 2" highest High
North East 10.62 9.88 Mid 8.99 8.81 9.11
North West 11.32 10.11 9.25 8.97 8.85 9.27
Yorkshire 115 10.05 9.19 8.73 8.97 9.37
East Midlands 11.19 9.89 9.57 9.05 8.83 9.54
West Midlands 12.1 9.96 9.51 8.81 8.94 9.36
Eastern 10.29 9.49 9.08 8.5 9.12 9.14
London 10.74 9.56 8.96 8.9 9.07 9.20
South East 10.25 9.39 9.49 8.67 8.34 9.19
South West 10.91 9.68 8.84 8.52 8.72 9.25
Average 10.82 9.71 8.91 8.82 8.93

The analysis by FSM banding shows an increase in the difference between lower and
higher bands of FSM €ligibility. That is, when one considers measuring only science
speciaising teachers the inequitabl e distribution of those teachers between higher and
lower levels of deprivation increases in favour of the least deprived schools, further
violating the principle of vertical equity. Schools with lowest levels of FSM dligibility
are, on average, expected to have almost 2 more science specialising teachers per
1,000 pupils than schools with the highest level of FSM eligibility.

Biology, chemistry and physics specialised teacher steaching sciences
The measure of science teachersis further refined to include only those teachers who
have specidisationsin the three core scientific subjects: biology, chemistry and
physics. The national picture shows an average of 8.81 such teachers per 1,000 pupils
across schools. The equity of the distribution as measured by the Gini-coefficient is
0.0944 (std error =0.0171).

These national measures are comparabl e to the national measures of all teachers
teaching science subjects and measures of the general number of teachers per capita.
In particular, the national pictureisrelatively reassuring in that although the measures
show adlightly less equitable distribution of specialist teachers, the differenceis not
startling.
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Figure 5 Distribution of biology, chemistry and physics specialists per
pupil across schools
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FSM Eligibility bands
GOR nd ) nd o ) Average

Low 2" lowest Mid 27" highest High
North East 10.4 9.69 8.99 8.73 8.57 8.86
North West 11.14 9.84 8.82 8.66 8.44 8.93
Yorkshire 11.02 9.51 9.01 8.21 8.17 8.78
East Midlands 11.01 9.49 9.11 8.62 8.44 9.15
West Midlands 11.83 9.55 8.63 8.44 8.33 8.92
Eastern 10.06 9.13 8.45 7.89 8.61 8.68
London 10.45 9.01 8.93 8.32 8.36 8.59
South East 9.85 8.87 8.23 7.94 7.39 8.60
South West 10.7 9.4 8.59 8.14 8.53 8.94
Average 10.52 9.31 8.70 8.35 8.35

The sub-group analysis now shows a slight geographical trend different from that
shown in the broader categories. For example, although the North-East and South-
West had the lowest numbers of teachers of science per 1,000, they are amongst the
highest in terms of biology, chemistry and physics specialising teachers, though it
should be noted that the differencesin numbers are relatively minor.

Of perhaps bigger interest and concern is the finding that the inequality of distribution
across FSM eligibility bandsis again increasing as we concentrate on the distribution
of specialised scientific teaching staff. The variation across bandsis quite large with
schools serving pupils with the lowest levels of FSM dligibility having over 25 per
cent more specialist teachers per capita than those schools in the highest band of FSM
eligibility and even approximately 13 per cent more than the second lowest FSM
eligibility band.

Biology specialist teachers

We now breakdown our measurements into teachers specialising in specific sciences.
The analysis shows that there are, on average, 4.40 biology teachers per 1,000 pupils
per school with a Gini-coefficient score of 0.1019 (std error =0.0033).
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Figure 6
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FSM Eligibility bands
GOR nd ) nd o ) Average

Low 2" lowest Mid 27" highest High
North East 4.39 4.07 4.13 4,18 4,74 4.30
North West 4.77 4.36 411 4.3 4.57 4.35
Yorkshire 4.83 4.38 4.35 4.19 4.69 4.39
East Midlands 4,74 4.23 4.43 451 4,74 4.45
West Midlands 4.95 4.32 4.29 4.46 4.8 4.48
Eastern 4.58 4.3 4.21 4.44 494 4.34
London 4.59 4.25 451 4.29 4.69 4.50
South East 4.5 4.32 4.38 4.46 4.42 4.39
South West 4.6 4.32 4.36 4.55 4.5 4.40
Average 4.64 4.31 4.31 4.36 4.68

The breakdown of the distribution into subgroups yields no hidden patterns within
subgroups-with averages and distributions across GORs and FSM dligibility bands
being remarkable stable with no discernable trends. Thus, although forming the bulk
of the three core science subject specialisms, biology teachers are fairly evenly spread
across GORs and FSM dligibility bands. This stands out as the exception to the
increasing inequality, GOR and FSM eligibility band patterns that were emerging as
we further refined our measures. Any inequalities in science staff are not due to
inequalitiesin the supply of biology specialising teachers.

Chemistry specialists

Compared with biology specialists, chemistry specialists are relatively scarce with
2.56 teachers per 1,000 pupils across schools. Furthermore, this more limited supply
is more unevenly distributed with a Gini-coefficient of 0.1566 (std error =0.0044).
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Distribution of chemistry specialists per pupil across schools

Figure 7
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FSM Eligibility bands
GOR nd ) nd o ) Average

Low 2" lowest Mid 27" highest High
North East 3.06 2.92 2.72 2.59 2.35 2.60
North West 3.51 3.05 2.77 2.59 2.42 2.70
Yorkshire 3.41 2.9 2.74 2.36 2.15 2.57
East Midlands 3.38 2.98 2.68 2.3 2.29 2.67
West Midlands 3.71 2.9 2.43 2.34 2.18 2.54
Eastern 3.01 2.73 2.48 2.07 2.48 2.52
London 3.23 2.73 2.58 2.44 2.38 2.50
South East 2.92 2.6 2.22 2.13 1.83 2.42
South West 3.21 2.81 2.37 2.11 2.84 2.55
Average 3.20 2.81 2.53 2.36 2.32

The breakdown across subgroups shows a return to the patterns that were emerging
prior to the biology specialist distribution analysis. There are noticeabl e differences
across geographical regions with the South-East, London and Eastern GORs showing
the lowest number of teachers per 1,000 pupils and a pronounced difference with
expected numbers across FSM dligibility bands, with the lowest band schools
enjoying 38 per cent more chemistry teachers per capita than schools in the highest
band (though it should be noted that this amounts to approximately one teacher per
thousand pupils). Also notice the responsiveness of the expected numbers of teachers
is starting to show signs of being different across GORs. For example the slope
across schools in the South East is noticeably steeper than it is across the North East
(a 1.1 teacher per 1,000 capita difference in the South East against a 0.7 differencein
the North East).

Physics

The substantive story of physicsisamore exaggerated version of that of chemistry: a
smaller supply of teachers per 1,000 pupils, on average 1.85 teachers per 1,000 pupils
and an even less equitable distribution across schools, with a Gini-coefficient of
0.2078 (std error =0.0049). The Lorenz curve shows that some 50 per cent of schools
employ approximately 35 per cent of the physics specialists per capita.
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Figure 8
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Distribution of physics specialists per pupil across schools
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FSM Eligibility bands
GOR nd ) nd o ) Average

Low 2" lowest Mid 27" highest High
North East 2.96 2.69 2.14 1.95 1.49 1.96
North West 2.86 2.44 1.95 1.77 1.45 1.88
Yorkshire 2.79 2.24 1.93 1.66 1.33 1.82
East Midlands 2.89 2.27 2.01 1.8 141 2.03
West Midlands 3.17 2.33 1.91 1.64 1.34 1.90
Eastern 2.46 2.1 1.76 1.38 1.2 1.82
London 2.64 2.03 1.84 1.58 1.28 1.59
South East 2.43 1.96 1.63 1.35 1.13 1.79
South West 2.88 2.26 1.86 1.48 1.19 1.99
Average 2.69 2.19 1.86 1.63 1.35

Regional patterns are again apparent, with noticeably lower averagesin four GORs,
London, South-East, Eastern and Y orkshire. Again, though, the largest systematic
differences in teachers per capita are to be found across FSM eligibility bands with
lowest FSM eligibility schools enjoying 100 per cent more physics specialist teachers
per capita on average than schools in the highest band. However, the responsiveness
of physics specialists supply to increasing levels of FSM eligibility appearsto be
relatively equally high across all geographical areas.

Non-scienceteachers

The final sub-category of science teachers we consider are those of non-science
specialising teachers teaching science. Unlike the supply of science-specialist
teachers, increasing numbers of this category of teacher per pupil may not always be
viewed in such a positive light. Although it is possible that non-science teachers are
specifically chosen alongside scientific staff as complements, it is possible that they
also act as substitutesi.e. instead of scientific-specialist staff. That is, teachers of
other disciplines used to teach science may occur where there exists a shortage of
specialist teachers. In this respect, non-science teachers may be regarded to some
extent as capturing the shortage of science-specialist teachers. If this were the case,
we would expect to see opposite patterns between the employment of science-
specialist and non-science teachers teaching the subject.

The national picture shows an average of 0.79 non-science teachers teaching science
and the distribution of these teachersis very unequal with a Gini-coefficient of 0.4054
(std error =0.0055). The Lorenz curve shows that approximately 50 per cent of
schools are employing 75 per cent of non-science teachers per capita teaching science.
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Figure 9
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Distribution of non-science specialising teachers per pupil
across schools
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FSM Eligibility bands
GOR nd ) nd o ) Average

Low 2" lowest Mid 27" highest High
North East 0.57 0.32 0.48 0.55 0.63 0.53
North West 0.68 0.56 0.69 0.84 0.99 0.79
Yorkshire 0.64 0.57 0.58 0.77 1.02 0.72
East Midlands 0.95 0.66 0.85 0.8 1.27 0.84
West Midlands 0.6 0.64 0.72 0.71 1.12 0.77
Eastern 0.54 0.81 0.92 1.3 1.63 0.96
London 0.6 0.58 0.79 0.89 1 0.88
South East 0.62 0.76 0.91 1.04 1.56 0.86
South West 0.44 0.49 0.58 0.85 0.78 0.59
Average 0.63 0.65 0.75 0.86 1.03

The systematic deviations are the opposite to that observed with the specialist staff
which would be expected if non-science staff and science specialising staff-are to
some extent acting as substitutes. Schools in the three GORs (Eastern, London and the
South East) are expected to use more non-science teachers per capita than other areas.
The reverse pattern is observed across FSM dligibility bands with lowest band schools
using 40 per cent fewer non-science teachers per capita (0.4 teachers) than schoolsin
the highest band, although increasing use of non-science teachers as FSM €ligibility
increases is not apparent in the North East and is most apparent in Eastern and South
East regions.

Scientific staff shortage

To some extent, the analysis of numbers of staff and the distribution of staff across
England, the GORs and FSM €ligibility bands is somewhat limited as it not possible
to distinguish between supply and demand. That is, it is not possible to be certain that
the lower numbers of physics teachersin the higher FSM eligibility bandsis a result
of lower demand for physics specialists per capita by those schools or aresult of
unmet demand i.e. supply not being sufficient to meet demand.

Thus, we supplement our analysis of the numbers of teachers with an analysis of
whether the departmental head reportsin their questionnaire that the department has
been affected by shortages of staff in the past three years. This element, in
conjunction with the analysis of the numbers of staff, may be used to help determine
whether the observed differences in the distribution of staff of different types are
indeed afunction of lower demand in some areas or mainly as aresult of unmet
demand.

The analysisis based on the probability that a head of department would register in
the questionnaire that their department has been affected by shortages of science-
specialist teachers ‘quite alot’ or ‘agreat deal’, the two highest categories of afour
point ordinal scale. Aswith the previous measures of distribution, if the probability
were evenly spread across schools with no variation, then the Gini-coefficient should
be close to zero.
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The analysis shows that, on average, a school has a 0.5 probability of reporting the
department being significantly affected by a shortage in science-specialist teaching
staff. The Gini-coefficient is 0.1623 (std error = 0.0083) indicating that thereis a non-
ignorable difference in the distribution of that probability across schools.

Figure 10 Distribution of science-specialist staff shortages across schools
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FSM Eligibility bands
GOR nd ) nd o ) Average

Low 2" lowest Mid 27" highest High
North East 0.35 0.30 0.37 0.38 0.40 0.38
North West 0.35 0.37 0.44 0.49 0.50 0.46
Yorkshire 0.36 0.36 0.46 0.53 0.57 0.48
East Midlands 0.34 0.42 0.49 0.54 0.55 0.48
West Midlands 0.33 0.40 0.52 0.56 0.55 0.49
Eastern 0.41 0.47 0.59 0.67 0.69 0.56
London 0.43 0.48 0.54 0.60 0.62 0.58
South East 0.47 0.54 0.65 0.71 0.75 0.60
South West 0.25 0.30 0.37 0.46 0.50 0.36
Average 0.39 0.43 0.51 0.56 0.56

The systematic variation in the probabilities of reporting a specialist-staff shortage
problem are sufficient to be noticeable in a cross-tabulation. As expected problems
are increasing with FSM eligibility but what is striking is the difference in this
relationship across GORs. The three GORs — Eastern, London and the South-East —
consistently show the highest levels of staff shortage problems and sufficiently so that
aschool serving a deprived population in the North East has alower probability of
reporting a staff shortage problem than a school in any of the three mentioned areas
serving the lowest FSM €ligibility band. It isalso useful to observe the responsiveness
of the probability of reporting a problem in a GOR to the measure of FSM eligibility
of the school. The North-East region shows virtually no responsiveness to increases in
FSM dligibility whereas ailmost all other regions show an increase of 20 — 30 per cent
as FSM eligibility increases from the lowest to the highest band. This analysis,
relative the previous graphs of science staff numbers, has placed a greater emphasis
on different starting positions across GORs.

The following graphs show the science staff composition in each of the GORs by
level of FSM dligibility.

Science Staff Composition by GOR and FSM Eligibility

North-East Science Teaching Staff Composition

teachers
per 1000 capita

mid 2nd high high
FSM Eligibility
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North-West Science Teaching Staff Composition
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Teachers of mathematics

The analysis of teachers of mathematics is conducted in the same manner as that of
science teachers. We start with an analysis of the numbers of maths teachers per
capita then refine the analysis to look at maths-degree-holding teachers, teachers with
some maths training and non-mathematics teachers. As before the data are taken from
the surveys using the head of mathematics' interpretation of whether they consider
their staff to have mathematics backgrounds and are extrapol ated to the population of
schools using predictions obtained via a Poisson regression model.

The estimated number of teachers of mathematics per 1,000 pupils across schoolsis
9.04 with an inequality measure of 0.0963 (std error =0.0033), indicating arelatively
even spread of those teachers per capita across England.

Figure 11 Distribution of mathematics teachers per pupil across schools
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Teachers of Mathematics
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FSM Eligibility bands
GOR nd ) nd L ) Average
Low 2" lowest Mid 27" highest High

North East 7.55 7.84 7.91 8.51 8.77 8.38
North West 9.15 8.76 8.74 9.2 9.82 9.18
Yorkshire 8.72 8.64 8.51 8.33 9.69 8.73
East Midlands 8.67 8.51 9.53 9.66 10.81 9.37
West Midlands | 9.94 8.58 8.81 9.05 10.23 9.16
Eastern 8.98 8.76 9.26 9.66 10.54 9.20
London 8.9 8.44 8.77 9.27 9.67 9.25
South East 8.56 8.63 8.88 9.78 10.16 8.96
South West 8.74 8.34 8.38 9.44 11.14 8.64
Average 8.88 8.58 8.84 9.21 9.84

There is some small variation across regions. What pattern emerges is the North-East
again having fewer teachers per capita and the East Midlands having the most. The
number of per capitateachersisincreasing in line with FSM eligibility as occurred
with general teaching staff but was not observed with science teachers. This
observation is consistent with the principles of vertical equity. All in all, the pictureis
very similar to that which emerged regarding the number of science teachers prior to
refining the measure to look at specialists.

M athematics specialists

This measure uses teacher numbers who are reported as having a degree in maths, a
degree with mathematical content or have specialised in maths for teacher training.
The estimated average number of maths specialists teaching mathematicsin
maintained secondary schoolsin England is 6.81 teachers per 1,000 pupils. The
inequality measure is 0.0838 (std error =0.0065), indicating arelatively even
distribution.
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Figure 12 Distribution of mathematics specialists per pupil across schools
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FSM Eligibility bands
GOR nd ) nd o ) Average

Low 2" lowest Mid 27" highest High
North East 6.36 6.35 6.58 6.65 6.62 6.59
North West 7.75 7.02 6.84 6.77 6.97 6.92
Yorkshire 7.49 7.01 6.76 6.38 6.91 6.76
East Midlands 7.24 6.58 6.9 6.69 7.25 6.82
West Midlands | 8.11 6.87 6.81 6.56 7.08 6.89
Eastern 7.51 6.79 6.64 6.38 7.26 6.72
London 7.53 6.95 6.98 7 7.2 7.10
South East 7.1 6.71 6.43 6.49 6.75 6.65
South West 7.19 6.71 6.48 6.76 7.98 6.69
Average 7.39 6.79 6.70 6.65 7.05

Aswith science, the FSM eligibility trend observed in the total teacher numbers
disappears when we eliminate those teachers who are non-maths specialists and/or
who mainly teach other subjects.

Teachers of mathematics with a maths degree

This measure considers the distribution of only those teachers who hold a degree in
maths. The average number of maths degree holding mathematics teachersis 3.72
teachers per 1,000 pupils. The distribution of these teachers is more uneven than with
teachers a more limited specialism in maths, with the measure of inequality being
more than double the coefficient of the distribution of teachers with a specialismin
mathematics at 0.1759 (std error =0.0040). The Lorenz Curve shows that 50% of
schools deploy less than 40% of the maths degree holding teachers per capita.
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Figure 13 Distribution of teachers with a maths degree per pupil across
schools
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FSM Eligibility bands
GOR nd ) nd o ) Average

Low 2" lowest Mid 27" highest High
North East 4.45 4.27 4.1 3.6 3.71 3.81
North West 5.21 4.45 3.8 3.45 3.55 3.80
Yorkshire 4.47 4.44 3.79 3.24 2.95 3.63
East Midlands 4.99 4.06 3.58 3.55 3.44 3.77
West Midlands | 6.01 4.39 3.65 3.32 3.6 3.87
Eastern 4.86 3.85 3.36 3.03 3.03 3.54
London 4.92 3.87 3.93 3.59 3.47 3.69
South East 4.52 3.89 3.14 2.97 3.11 3.58
South West 5.1 4.26 3.46 3.3 3.73 3.83
Average 4.93 4.12 3.57 3.36 3.45

Thereislittle systematic difference across regions with similar numbers of average
teachers per capita, and similar measures of inequity within regions, but when
considering the breakdown across FSM eligibility bands, a familiar pattern emerges.
The lower FSM dligibility bands enjoy a disproportionately greater share of maths-
degree-holding teachers who teach the subject, than do the highest FSM eligibility
schools, on average a 43 per cent higher number of teachers per capita(i.e. 1.5
teachers per 1,000 pupils). Again, the most noticeable jumps occur for the lowest
FSM dligibility band, especially in the Eastern, South East and London regions.

Non-maths specialising teacher steaching mathematics

This measure looks at the deployment of non-maths specialised staff (as described by
the head of department) in the teaching of mathematics in maintained secondary
schoolsin England. As with science teachers, if used as a substitute for maths-
specialist staff, then the use of non-specialising staff may be indicative of a staff
shortage. Again, one should view this discussion in conjunction with the section on
shortages of maths-specialist teaching staff, which follows. On average, there are 2.23
non-maths specialising teachers per 1,000 pupils teaching mathematics across English
maintained secondary schools. The deployment of these teachers across schoolsis
uneven: 50 per cent of schools using approximately 30 per cent of non-specialists per
capita. The measure of inequality isrelatively high at 0.30021 (std error =0.0049).
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Figure 14 Distribution of non-maths specialising teachers per pupil across
schools
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FSM Eligibility bands
GOR nd ) nd o ) Average

Low 2" lowest Mid 27" highest High
North East 1.19 1.49 1.33 1.87 2.16 1.79
North West 1.4 1.74 1.9 2.43 2.84 2.25
Yorkshire 1.22 1.64 1.75 1.96 2.78 1.97
East Midlands 1.43 1.93 2.64 2.99 3.56 2.55
West Midlands | 1.82 1.7 2 2.49 3.16 2.27
Eastern 1.47 1.96 2.62 3.28 3.29 2.48
London 1.37 1.49 1.79 2.28 2.47 2.15
South East 1.46 1.91 2.45 3.29 3.41 2.31
South West 1.54 1.64 1.9 2.69 3.16 1.95
Average 1.48 1.79 2.14 2.56 2.79

As with the deployment of non-science-specialising staff in the teaching of science,
the use of non-mathematics specialising staff in the teaching of maths may occur
because non-specialists are being used to counter a shortage of specialist staff. If this
were the case then we would expect opposite patterns to that observed in the
deployment of specialist staff such as maths-degree holders. This opposite pattern is
most apparent in the deployment across FSM dligibility bands with highest FSM
eligibility band schools using on average 87 per cent more non-maths teachers than
schoolsin the lowest FSM dligibility bands. This indicates that non-specialist teaching
staff may be being used as substitutes for specialist staff.

Shortagesin Mathematics teaching staff

As before, we use departmental heads' survey responses on the extent of specialist-
staff shortages affecting the department in conjunction with numbers of teaching staff
to distinguish whether observed differences are mainly afunction of differing
demands or supply constraints.

The analysis estimates that there is a 0.57 probability of a head of maths reporting that
the department had been affected by a shortage of mathematics-specialist staff within
the last three years. This number exceeds the probability of asimilar problem in the
science department, indicating a more severe problem in the supply of mathematics
teachers. The distribution of this higher probability is more evenly allocated across
schools than was the case with science, with a Gini-coefficient of 0.1424 (std error
=0.0072).
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Distribution of maths-specialist shortages across schools
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FSM Eligibility bands
GOR nd ) nd o ) Average

Low 2" lowest Mid 27" highest High
North East 0.34 0.33 0.39 0.49 0.55 0.47
North West 0.37 0.43 0.51 0.60 0.62 0.55
Yorkshire 0.36 0.43 0.51 0.61 0.66 0.54
East Midlands 0.39 0.51 0.60 0.68 0.73 0.60
West Midlands 0.34 0.44 0.54 0.60 0.61 0.53
Eastern 0.47 0.57 0.69 0.78 0.80 0.66
London 0.41 0.49 0.55 0.62 0.66 0.60
South East 0.44 0.56 0.68 0.77 0.80 0.62
South West 0.30 0.41 0.52 0.65 0.66 0.49
Average 0.40 0.49 0.57 0.64 0.65

Like the distribution of the probability of staff shortagesin science, the probability of
a mathematics department suffering from a specialist staff shortage is different across
GORsand isincreasing in the eligibility of its pupils for FSM. However, although the
relative variations across regions are similar, there is amarked difference between the
manner in which science and mathematics departments suffer from shortages as
eligibility for FSMsincreases.

Although the distribution is |ess variable than with science teachers, it is
systematically more closely related to different levels of FSM eligibility. That is, the
expected increase in probability of staff shortagesis more sensitive to increasing
levels of FSM eligibility with most areas showing a 25 — 35 per cent increase in the
probability across FSM bands. For example, although the North-East again shows the
lowest levels of probability and has the lowest range of response (21 per cent
difference between the lowest and highest bands), the probability of observing a staff
shortage in a North-Eastern school serving the highest FSM eligibility band is
considerably higher that of a London school serving the lowest band of FSM €ligible
pupils. In fact, the probabilities are only equivalent in the mid-range for London
schools and the second highest ranges in the South-East and Eastern regions.

4  Therole of teacher income in determining supply
and the distribution of supply

In the previous sections we have demonstrated systematic differences in the numbers
of specialist staff being employed across geographical regions and increasing levels of
FSM dligibility within and across GORs. By linking the count data to the reported
problems of staff shortages, we have demonstrated that these variations appear to
more a function of limited supply than differing demands.

In this section we look at the influence of teacher income relative to external income
opportunities that exist for graduates with relevant degrees in determining the supply
of graduates becoming teachers and the influence of which schools they choose.

The importance of this section is highlighted by Professor Smith’ s recommendation in
addressing supply issues that:
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The Inquiry recommends that more must be done to address the issue of pay
and other incentives to teachers of mathematics and other shortage subjects.
Recommendation 2.8 (Smith, 2004)

However, it should be noted that this recommendation is made despite rather mixed
evidence from previous research. For example, Smithers and Robinson (2003) in
looking at the motivations of teachers who leave find ‘ salary seemsrelatively
unimportant in decisionsto go but ... if raised would encourage some to stay’ (p. 87).

However, Dolton and Van Der Klaauw (1999) find that their research:

...points to the importance of the wage and relative foregone earnings
in turnover decisions. These results suggest at the most simplistic level
that the higher the opportunity wage outside teaching the more likely
teachers are to leave teaching for an alternative career. In addition,
the higher the wage in teaching the less likely the teacher isto quit a
teaching job for career or family reasons (p. 548).

Further, using US data, Eide et al., (2004) found that:

Relative teacher salary and non-teaching career options are also
important deter minants of the type of individuals who choose to enter
teaching. That is, teacher salary and alternative labour-market
options affect both the quantity and the quality of the teacher work-
force (p. 237).

Despite finding that salaries do have an influence on supply, Eide et al., (2004) raise
guestion whether salaries are the most effective instrument with which to influence
supply. They conclude that, given difficulties in implementing ‘ market-type’
solutions, policy makers should consider:

... hon-monetary incentives that would sufficiently compensate [potential]
high-quality teachers such that they would be willing to accept a lower
salary than in a non-teaching occupation (p. 241).

Thus, the objective of this section isto link the new data derived from this research
with data on labour market conditions to supplement the existing literature on teacher
labour supply. The underlying conceptual model underpinning this section is based
on the economic notion of (compensating) wage differentials. Typically thistheory is
applied to situations where the labour market isin equilibrium (demand equals
supply) and is used to identify which elements of an equilibrium salary are due to
such things as the undesirable elements of a particular job (e.g. a premium for shift
work) or to worker productivity. In the context of this research we are unable to
assume the market isin equilibrium and so we make alateral shift in the way we
implement these ideas. the argument being that the further teacher salaries are away
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from an equilibrium level, the larger we would expect the gap to be between supply
and demand. If we can somehow measure the responsiveness of this disequilibrium to
changes in the wage rate, then we may be able to gain some understanding of how
wage rates may be used to influence supply and the distribution of supply. We are
able to attempt this exploratory analysis in this research by exploiting the idea that the
teaching salary scale creates different opportunity costs of becoming ateacher in
different local labour markets and different school conditions.

We must stress that this analysisis exploratory and, given the limited nature of the
data, subject to several important caveats which we will describe in further detail.
Principally we regard this analysis as a preliminary scoping exercise to see whether
there exists any further potential in using wages or other compensating instrument
(which need not be financial) to tackle issues of supply and distribution of supply.
This section will thus probably raise more questions than it answers, but it may serve
as useful guide to direct the efforts of future research towards the pertinent questions.

4.1 Wage differentials and supply

Wages are regarded as the price of labour, and like any price in a market economy,
are determined by demand and supply. In general economists argue that there are
three underlying influences on labour demand and supply and hence influences
behind wage differentials: workers have different levels and types of skills; monopoly
rent; and the attractiveness of the job.

Monopoly rent refers to aworker’ s ability to limit access to ajob and although
teaching qualifications do indeed impose some barriers to entry we do not focus on
thisissue within this research.

Differing levels and types of skills between individuals (i.e. their human capital) may
cause different wage rates as the value of an individual’s marginal product may be
different. Similarly as an individual’s marginal productivity may differ across jobs
thisimplies that an individual would have different potential wage rates across jobs.
In addition, differences between local labour markets may mean that the same set of
skills producing the same product may have adifferent market value. Thisis
anticipated to affect the supply of potential teachers as, all other things being equal, an
increasing salary return to degrees outside of teaching will lead to higher opportunity
cost of becoming ateacher within aregion and hence may lead to alower supply of
teachers (or alower proportion of potential teachers becoming teachers.)

Schools may have characteristics (e.g. pupil discipline, quality of catering facilities,
any characteristic that could contribute to a potential teacher’s quality of working life)
which make them more or less attractive to teach in. The compensating variation
component of wage determination reflects the amount of income required to
compensate for the reduction in utility gained from that job. Again thiswill be a
supply-side issue. Figure 4.1 shows this conceptual relationship in graphical form.
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Figure 16
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The graph shows the relationship between relative wages (teacher salary relative to
the counterfactual non-teacher salary available in the local labour market) and supply
of teachers. The figures are entirely hypothetical and are used to illustrate the
concepts, we will use the available data to produce a more informed picture.

We illustrate the concept with two hypothetical schools (labelled 0 and 1) identical in
every respect other than their attractiveness to potential teachers and thus have
different supply curves, Soand S;. For a given wage rate, more potential teachers are
willing to join school 0 than school 1. Suppose Q* represents the required number of
teachers for two hypothetical schools labelled 0 and 1. If awage rate Wy is offered
school 0 has arealised supply of Quoand school 1 has arealised supply of Q. In
order to increase the supply to school 1 to the desired amount Q* one could either
attempt to shift the supply curve (by making working at that school more attractive for
example) or by increasing the relative wage rate to W and causing a movement
along the supply curve such that Q* is achieved. However, even if Wgis offered in
school 1 and although supply will increase to Queos, it will still fall below the desired
level of Q*. In order to increase supply in this school to the desired level (and ruling
out attempts to shift the supply curve) the relative wage rate would need to be
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increased (for that school) to We;. The difference between W and Wy is thus the
compensating variation in income required to overcome the less attractive nature of
school 1. The actual amounts required will depend on the shapes of the supply curves
and the shiftsin supply curves that differencesin school characteristics make. For
example, the steeper the supply curves (i.e. the less responsive they are to relative
wages) the greater the amount of additional wages required to shift supply by a
relative amount, in such cases it may make more economic sense to attempt to shift
supply curves rather than try to stimulate movements along the curve. Indeed it may
be the case that supply is so unresponsive to income that it would not be possible to
move along acurve to adesired level of supply. Asthese supply curves are
unobserved, it is afurther aim of this section to identify the extent to which available
data may be used to inform policy makers.

One further implication of the compensating model isidentified by the graphical
approach. That is, apolicy amed at al schools may not eliminate differentialsin
supply, if policy makers wish to tackle issues of distribution, then they may wish to
consider targeting policies more precisely.

4.2 Local Labour Market Conditions

The evidence we use to inform this section is a combination of that provided by the
guestionnaire responses, ROS data and local |abour conditions provided by
Government Labour Force Quarterly Surveys 2003 — 2004 which record educational
backgrounds, occupational choice and income of individuals across the UK. The LFS
is used to identify the local labour market conditions and behaviour of graduatesin
GORs.

The following graph shows the ratio of salaries of graduates to the salaries of teachers
as reported in the Labour Force Survey. The wages are calculated using the LFS
income weights as suggested by the LFS to allow for non-response and the sampling
frame (further details are available at
http://www.statistics.gov.uk/StatBase/Source.asp?vink=358& More=Y)




268 Appendix

Graduate/Teacher Salary Ratios

Maths & Related
Physics
Chemistry
Graduates

Biology

North East
North West
Yorkshire
East Midlands
West Midlands
Eastern
London
South East
South West

Values above 1 indicate that the average salary of holders of that type of degreeis
above that of teachersin that particular GOR.

Government Office Region | Graduates | Biology | Chemistry | Physics | Maths & Related
North East 0.95 0.88 0.97 0.93 0.93
North West 0.97 1 1.1 1.06 1.09
Yorkshire 0.97 0.72 1.06 1.16 1.05
East Midlands 0.88 0.74 0.99 0.96 1.13
West Midlands 0.93 0.62 0.96 0.91 1.02
Eastern 1.05 1.07 1.19 1.22 1.28
London 1.13 0.92 1.16 1.18 1.23
South East 1.16 0.95 1.19 1.19 1.2
South West 0.93 0.82 0.92 0.96 0.97

It is noticeable that non-teaching average salaries for graduates are generally higher in
Eastern, London and South East regions. For the specialist degree holdersin
Chemistry and Physics their expected non-teaching salaries are also higher in the
North West and Y orkshire. Mathematics and related subject holders (e.g. statistics)
generally have higher average salaries outside of teaching except in the North East
and South West. Conversely Biology degree-holding graduates typically have lower
salaries than teachers (excepting South West and North West) and always have lower
average salaries than Chemistry, Physics and Maths degree holders (and quite often
lower than the graduate average). These patterns are interesting because they imply
that graduates with different specialisations and in different GORs face very different
opportunity costs of becoming teachers and if potential teachers are responsive to the
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income opportunities outside of teaching, all other things being equal, we would
expect to observe arelationship between graduate job choice, opportunity cost and
within regions, the attractiveness of the school.

4.3 Therelationship between supply, local labour market
and school conditions
Wefirst look at LFS data on graduates and their career choice. In order to explore
whether graduates are influenced by alternative salary opportunities we ran a grouped
logistic regression using the career choice of the LFS graduates with a particular
degreein a GOR. The dependent variable is thus the proportion of that group who are
currently working as teachers with the wage ratio as the dependent variable (along
with a constant term). There are 45 different groups on which to base the regression
(e.g. maths graduates in the North East, maths graduates in Y orkshire, maths
graduates in the South West, biology graduates in the South West). With such a small
number of groups (and limited variation across these groups) we regard this analysis
asindicative and exploratory.

The theory predicts that graduates will be lesslikely to become teachersif the
opportunity cost (measured by an increasing wage ratio) is higher, thus the smple null
hypothesis being tested is that an increasing wage ratio will not be associated with a
smaller probability of an individual becoming ateacher.

The logistic regression model rejects this hypothesis and estimates a wage-ratio
coefficient of -1.256 (95% confidence interval of -2.191, -0.322) and a constant term -
1.557. Thus, as awage-ratio for agraduate in a GOR increases from say 1 to 1.05, this
indicates that the probability that a graduate from that GOR with that degree type will
become ateacher drops by 0.36%. As aresult, athough there does appear to be a
significant relationship between income and the choice of becoming ateacher, the
relationship looks fairly inelastic. Referring back to our model, thisimplies that using
income as the instrument to influence the choice of graduates may require relatively
large changes in income to prompt movements along the supply curve (i.e. the supply
curves are relatively steep). Furthermore, the regression results were quite sensitive to
alternative specifications. For example, it is possible that systematic differences
between GORs in terms of salary ratios may be correlated with other differences
between GORs that influence graduate decisions or that systematic difference
between types of degreesis correlated with the types of people doing those types of
degrees. To counter this we looked at putting regional and degree (maths; science;
baseline = other) dummiesin the regression model. Such modifications to the model
had the effect of reducing the magnitude of the wage effect (though it is till

negative), indicating an even less elastic relationship.

The other means by which we may test the relationship between salaries and supply is
in a further examination of the wage ratio term in the Poisson regression models used
to predict school numbers. Whereas the previous salary analysis effectively
considered the slope of the supply curve, this analysis may be used to assess the



270 Appendix

compensating variation aspect of salaries—that is, we may use the regressions as a
tentative means of assessing how much additiona salary (in a GOR) would have to be
offered to offset a school characteristic that inversely impacts on the supply to that
school.

We may do this by considering the regression coefficients from the regression model
(and comparing them to other coefficients within the models). The evidence from
such an exercise is somewhat mixed, though again generally consistent with the
theory i.e. coefficients for specific degree non-teaching/teaching wage ratios are
negative in regressions looking at the number of teachers with that specialisation;
positive in the regressions looking at the use of non-specialists; and positive in the
reporting of problems of staff shortages — though very few of the coefficients are
statistically significant. Again this indicates that although salary may be used as an
instrument to influence choice, it may be arelatively expensive means of doing so.

In conclusion, the estimated results would indicate a very limited scope for using
simple income instruments to address the issue of graduate choice between teaching
and non-teaching careers and location of teachers between schools. However, the data
used to draw thisinferenceis limited and we regard this element of the analysis
amost as a‘wet finger inthe air’, though it should also be noted that this includes the
possibility that the relationship between income and career choice is underestimated.
The results are, however, consistent with the underlying theory, and policy makers
may wish to consider the model implications should they find a policy instrument that
is cost-effective. One such implication is that instruments should be geared towards
specific target areas (i.e. relatively deprived areas in the three South and Eastern
GORYy) if policy makers wish to tackle distributional issues.

5 Final conclusions

The analysis of teacher numbers per capita across England and, in particular, across
GOR s, and differing levels of pupil FSM €ligibility reveal anumber of interesting
patterns, which have significant policy relevance.

Firstly, athough the numbers of per capita teachersin mathematics and science
subjects across England and the various sub-groups are relatively even, consideration
of the specialisation and nature of those teachers reveals avery different pattern.
Specialised staff per capitaare relatively and consistently far more scarce in relatively
deprived areas and also in areas in which employees with these specialisations have a
higher expected non-teaching salary. Furthermore, in geographical areas which have
higher non-teaching salaries, the relationship between deprivation and a lower supply
appears most pronounced. Similarly, the relationship between supply and deprivation
ismost pronounced in those disciplines which have the higher external salaries.

On asimilar note, economic analysis corroborates earlier findings that many schools
are using non-specialists to make up for the short-fall of scarce specialists. The
relationship is such that those schools serving high FSM €ligibility pupilsin areas
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which have higher non-teaching salaries are more likely to use higher numbers of
non-specialist staff.

Thus, this study adds an additional component to the research showing general
shortfallsin the levels of specialist staff in science and mathematics. The extra
dimension is that this shortfall is not evenly distributed across schools and shows a
geographical- and deprivation-related trend. The trend is such that vertical equity
principles (directing greater resources to greater need), particularly in the more
affluent South and South-East areas, are violated — that is, the distribution of the
already limited supply istilted against schools serving relatively deprived areas.

The tentative relationship estimated between levels of relative salaries and supply
indicates that policy makers may potentially use teacher salaries as an instrument to
address supply and the distribution of supply issues. However, the seemingly low
responsiveness of supply to income indicates this may be a prohibitively expensive
exercise and there may exist other, more cost-effective, instruments that could be
used. For example, if teachers or potential teachers are indifferent between an extra
£5,000 in salary and protected non-teaching time, then protected non-teaching time
has an equivalent income value of £5,000. If protected non-teaching time could be
implemented at a cost |ess than providing an additional £5,000 in salary, it represents
amore cost-effective manner of obtaining the same effect.

However, if income or other instrument is used, the analysisimplies that
geographically-specific policies may still be required. For example, the compensating
salary (or equivalent) variation required to influence specialist staff in London or the
South East to go to schools serving high FSM €ligible schools will be larger than in
the North-East as the relative teaching opportunity cost is generally higher and
individuals demonstrate a greater sensitivity to increasing levels of deprivation. Thus,
the economic analysis undertaken suggests that geographically-specific incentives
may be required rather than incentives applied across the board.
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