





Figure 11: Year-on-year change (in percentage points) in the proportion of hours taught to pupils in
years 7-11 by a teacher with a relevant post A-level qualification by subject and by a year-on-year
change in value added in the respective EBacc subject area

All schools are classified into 1-point bands using a year-on-year change in their value added in each of the
five subject areas. Within each band the proportion of hours taught by a teacher with a relevant post A-level
qualification is then calculated using all schools falling into the band. This is done both for the given year
and the following year and the overall percentages for the two years are then subtracted to give the
percentage point change in ‘specialist’ teaching plotted on the vertical axis. Only schools with curriculum
data and value added data in both the years are included in each chart. For clarity, a small number of
schools with the change in value added not lying between -3 and 3 have been excluded from the chart. The
lines in the chart are illustrative trends estimated using linear regression.

Source: School Workforce Census, 2010-2014, Performance Tables 2011-2015.
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However, the comparisons over time for Mathematics from Figure 11 do contrast with the
comparisons at a point in time from Figure 10, to a certain extent suggesting that an
increase in the Mathematics value added is associated with a decrease in subject
‘specialist’ teaching in Mathematics. This goes to show how difficult it can be to estimate
the impact of subject specialism on pupil outcomes with different yet sensible methods
giving different answers.

2.2.6 Regression analysis

Summary: Regression analysis allows us to statistically isolate the effects of a number of
variables simultaneously. The results of such an analysis on the effects of ‘specialist’
teaching suggest a small positive impact for Mathematics and Humanities; there is also
weak evidence of a small positive impact for English. No effect was identified for Science
and Modern Foreign Languages.

It has been mentioned above that various factors may confound the relationship between
‘specialist’ teaching and pupil outcomes. This can be illustrated using post-16 provision
as a simple example. Table 8 demonstrates that schools with post-16 provision tend to
have a higher proportion of ‘specialist’ teaching, particularly in Mathematics, English and
Humanities. These schools may find it easier to access ‘specialist’ teachers given the
findings from Chapter 1 that key stage 5 teaching tends to contain a higher level of
subject specialism.

Table 8: Proportion of hours taught in a typical week to pupils in years 7 to 11 by a teacher with a
relevant post A-level qualification for schools with and without post-16 provision

. Post-16 provision
Subject Yes No Difference
Mathematics 89.1% 86.0% 3.1%
English 91.3% 89.9% 1.3%
Science 95.8% 95.7% 0.1%
Humanities 88.5% 86.4% 2.2%
Modern Foreign Languages 78.4% 78.1% 0.2%

Source: School Workforce Census, 2015.

At the same time, Table 9 demonstrates that schools with post-16 provision also tend to
perform better in terms of value added and this holds for every subject. This means that a
part of the relationship between subject specialism and value added, e.g. for
Mathematics, may be explained by the fact that some schools provide post-16 education
and some do not.
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Table 9: Proportion of schools with the respective subject specific value added measure above
1000 for schools with and without post-16 provision

. Post-16 provision
Subject Yes No Difference
Mathematics 55.8% 46.4% 9.5%
English 57.2% 47.8% 9.3%
Science 54.1% 42.6% 11.5%
Humanities 53.2% 44.5% 8.8%
Modern Foreign Languages 52.5% 44.2% 8.4%

For consistency with other analyses presented in this report, only schools included in the respective School
Workforce Census (November 2014) are included.
Source: Performance Tables, 2015.

In order to control for the effect of confounding variables we complete the analysis by
running a school-level regression analysis for each of the subjects in each of the years
for which the data are available, i.e. 2010/11 to 2014/15. These are general linear models
with the KS2-KS4 value-added scores used as the dependent variable and the
percentage of ‘specialist’ teaching to pupils in years 7-11 used as the main explanatory
variable. Other variables were included as control variables, including geographical
region; the urban/rural split; deprivation of schools’ area; whether or not the school
provides post-16 education; whether or not the school is selective; schools’ overall
effectiveness grading by Ofsted; the number of pupils in the KS4 cohort; the proportion of
girls in school; the proportion of FSM pupils; the proportion of pupils with English as a
second language; the proportion of SEN pupils; the proportion of sessions missed due to
absence; the KS2 average point score of the KS4 cohort (to measure pupils’ prior
attainment); the average age of classroom teachers in school (as a proxy for overall
teacher experience level) and the curriculum share of the given subject in years 7-11.
The continuous variables were transformed into quintiles to simplify the interpretation of
the results. More information about the methodology is available in Annex F.

The main output of the regression analysis is summarised in Figure 12. It shows the
coefficients and the respective 95% confidence intervals for the estimates of ‘specialist’
teaching on pupil outcomes. The majority of the estimates (bars) are positive which
suggests that there might be a positive effect of subject specialism. However, many of
the confidence intervals include O (the whiskers cut the horizontal axis) which means that
the uncertainty surrounding the estimate is too high to make a claim that the effect is in
fact positive. The evidence is strongest for Mathematics which has a statistically
significant coefficient for four out of five analysed years. The evidence is slightly weaker
for Humanities with three out of five years yielding a significant positive effect and there is
some evidence that teacher specialism has an impact on pupil outcomes in English too.
Very little evidence supports the equivalent statements for Modern Foreign Languages
and Science.
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Figure 12: Coefficients and 95% confidence intervals from the school-level regression analysis
explaining the EBacc value added in the five subject areas by the percentage of teaching to pupils
in years 7-11 by a teacher with a relevant post A-level qualification and a range of control variables
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For simplicity the proportion of hours in each subject taught to pupils in years 7-11 by a teacher with a
relevant post A-level qualification is banded into quintiles. All the coefficients as well as standard model fit
measures are provided in the accompanying spreadsheet. The amount of variance in value added
explained by the models varied between 41% and 49% for Mathematics, 29% and 40% for English, 30%
and 39% for Science, 33% and 38% for Humanities and 19% and 28% for Modern Foreign Languages.

Source: School Workforce Census, 2010-2014, Performance Tables 2011-2015.

In terms of effect sizes, the significant coefficients typically lay between 0.05 and 0.1.
This translates into the predicted value added difference of 0.2-0.4 points between the
schools in the highest and the lowest quintile if sorted by the proportion of ‘specialist’
teaching in the given subject. To benchmark this difference, a value added change of 6
points from 1000 of 1006 would mean that on average each of the schools’ pupils
achieved the equivalent of one GCSE grade higher in a given subject than the median, or
middle value, for pupils with similar prior attainment. Comparing pupils in schools with
most ‘specialist’ teaching to pupils in similar schools with least ‘specialist’ teaching, a
typical difference in progress made was therefore smaller than 10% of a single grade.

In comparison, other variables seem to have a much larger impact, e.g schools in Inner
London typically had the value added in the EBacc language pillar 2.5-3 points higher
than comparable schools in East Midlands. There is also a strong relationship with
school’s overall effectiveness; the difference between schools graded as ‘Outstanding’ by
Ofsted and those graded as ‘Inadequate’ can be higher than 2 value added points. All the
coefficients as well as standard model fit measures are provided in the accompanying
spreadsheets.

It is important to remember that it is not currently possible to link teacher data directly to
pupil outcomes in order to evaluate the impact of ‘non-specialist’ teaching directly.
Moreover, any statistical analysis of administrative data only allows for controlling
observable characteristics and cannot capture the many unobservable factors which exist
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in the school environment. Even though the use of multiple methodologies helps increase
robustness and validity of the results, the findings should still only be seen as indicative
and should be read together with the wider body of evidence on the topic. This is
especially important in those areas in which different methodologies produce conflicting
results.
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Annex A: Percentage of hours taught by teachers with
a relevant post A-level qualification as published in
the School Workforce SFR

Table 10: Proportion of hours taught in a typical week to pupils in years 7 to 13 by a teacher with a
relevant post A-level qualification

Subject 2010/11 | 2011/12 | 2012/13 | 2013/14 | 2014/15 | 2015/16
Mathematics 83.6 84.0 82.1 82.7 79.8 82.0
English 88.4 87.5 84.7 84.8 83.0 86.6
Physics 78.9 75.9 73.9 74.5 71.8 74.6
Chemistry 79.8 82.1 79.8 80.4 80.2 81.3
Biology 91.2 89.0 86.2 85.6 86.2 92.1
Combined/General Science 90.7 94.2 90.7 90.4 89.0 94.9
Other Sciences 91.0 88.2 81.6 83.8 81.9 89.2
History 89.6 87.4 84.9 85.4 85.3 89.0
Geography 88.8 83.7 82.3 82.4 83.3 85.7
French 82.6 79.8 74.6 75.7 75.3 81.6
German 78.0 75.2 73.6 73.2 75.3 78.4
Spanish 65.7 59.8 57.8 57.5 57.0 60.8
Other Modern Languages 35.7 36.5 39.7 39.7 39.3 44.0
Design and technology 88.6 85.0 82.3 82.6 81.1 83.4

Electr. / Systems and Control 90.9 86.5 83.1 86.6 86.7 87.4

Food Technology 81.6 79.0 73.2 76.2 74.3 76.2

Graphics 92.3 88.6 89.0 86.7 83.4 86.3

Resistant Materials 92.8 89.3 87.3 87.1 86.2 89.5

Textiles 89.5 84.4 84.2 82.5 82.4 83.5
Other/Combined Technology 87.8 83.6 81.5 80.9 794 83.6
Engineering 25.2 22.9 22.0 23.2 21.9 23.9
ICT 51.7 56.0 59.2 60.9 56.0 61.6
Business / Economics 78.6 78.3 774 77.3 76.7 84.8
Religious Education 72.8 72.9 71.1 71.6 70.4 72.8
Music 95.5 93.8 88.4 89.0 89.2 95.5
Drama 71.2 71.9 72.9 70.9 70.6 75.9
Art and design 93.3 91.8 89.1 89.0 89.0 94.1
Media Studies 27.2 28.4 31.7 32.5 32.1 34.2
Physical education 91.2 89.4 88.0 89.0 89.3 92.8
Citizenship 17.1 18.7 20.8 19.7 17.5 19.5

Source: DfE, School Workforce SFRs 2011-2016.
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Annex B: Percentage of hours taught by teachers with
a relevant post A-level qualification by key stage
Table 11: Proportion of hours taught in a typical week to pupils in years 7 to 9 by a teacher with a

relevant post A-level qualification using a matched database of teacher qualifications and the TSM
subject mapping

Subject 2010/11 | 2011/12 | 2012/13 | 2013/14 | 2014/15 | 2015/16
Mathematics 85.6 86.3 86.9 86.9 86.6 85.5
English 88.1 88.8 88.7 88.5 88.1 87.9
Any Science 96.3 96.4 96.5 96.6 96.4 96.2

Physics 64.9 66.8 69.6 72.5 68.0 66.2

Chemistry 79.5 80.5 81.9 83.3 81.9 79.6

Biology 89.6 84.3 86.9 85.3 85.9 87.2

Comb/General Science 97.2 97.4 97.4 97.5 97.5 97.5
History 87.1 86.4 86.3 86.2 86.5 86.9
Geography 87.1 86.8 86.3 85.7 84.4 83.3
Humanities 70.7 68.8 69.5 69.7 68.4 69.4
Modern Foreign Languages 77.3 76.9 76.8 76.7 76.4 76.2

French 82.5 82.3 83.0 83.5 83.3 83.4

German 76.4 76.0 76.8 76.4 77.4 78.6

Spanish 60.8 61.0 59.5 59.6 60.2 59.9
Design & Technology 87.5 88.4 88.9 89.4 89.8 90.5
Food 34.9 35.8 36.6 35.1 35.2 32.2
Computing 57.0 58.5 60.3 62.0 63.7 65.7
Business Studies 57.9 59.8 71.0 67.5 67.1 69.0
Religious Education 71.9 72.6 73.1 72.9 72.3 71.5
Classics 69.8 66.8 70.8 72.4 71.3 71.7
Music 954 95.8 96.2 96.0 96.4 96.5
Drama 70.7 70.7 71.7 72.8 74.2 75.6
Art & Design 93.1 934 93.7 94.2 94.6 94.8
Physical Education 920 929| 938| 944] 950] 956
EBacc 871 | 873| 874| 875| 871| 868
Total 852| 856| 860| 863| 864 863

Source: School Workforce Census, 2010-2015.
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Table 12: Proportion of hours taught in a typical week to pupils in years 10 to 11 by a teacher with a
relevant post A-level qualification using a matched database of teacher qualifications and the TSM
subject mapping

Subject 2010/11 | 2011/12 | 2012/13 | 2013/14 | 2014/15 | 2015/16
Mathematics 89.1 89.9 90.7 91.2 91.1 91.2
English 92.9 93.5 93.8 94.2 93.8 94.3
Any Science 96.0 96.2 95.9 95.6 95.6 954

Physics 76.2 77.5 76.9 76.4 74.7 73.3

Chemistry 85.6 86.3 85.0 85.0 85.5 84.1

Biology 92.8 92.8 93.0 91.0 92.4 93.4

Comb/General Science 98.1 98.4 98.5 98.6 98.7 98.8
History 954 954 95.3 95.3 95.3 95.5
Geography 96.2 95.7 95.7 95.7 95.2 94.5
Humanities 64.6 60.3 62.9 64.6 62.9 58.7
Modern Foreign Languages 83.4 83.3 82.8 82.4 82.5 82.2

French 89.3 89.7 89.3 89.6 89.3 89.6

German 84.3 84.6 85.4 84.1 85.4 86.0

Spanish 69.6 69.3 67.9 67.5 68.6 68.2
Design & Technology 91.1 92.1 93.4 93.8 941 94.5
Food 40.7 41.3 40.9 39.7 40.8 39.5
Computing 61.8 63.4 65.7 68.1 70.6 72.4
Business Studies 754 77.8 78.8 79.0 79.0 80.2
Religious Education 76.2 76.1 774 78.3 78.8 78.1
Classics 72.4 72.0 74.1 73.2 73.3 73.2
Music 97.6 97.5 97.5 97.3 97.9 98.3
Drama 76.8 77.8 80.2 81.1 82.6 84.5
Art & Design 95.5 95.7 96.2 96.3 96.5 96.9
Physical Education 924| 935| 941| 949| 954 96.0
EBacc 923 926| 927] 928| 928] 928
Total 88.0| 888| 895| 900]| 904] 908

Source: School Workforce Census, 2010-2015.
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Table 13: Proportion of hours taught in a typical week to pupils in years 12 to 13 by a teacher with a
relevant post A-level qualification using a matched database of teacher qualifications and the TSM
subject mapping

Subject 2010/11 | 2011/12 | 2012/13 | 2013/14 | 2014/15 | 2015/16
Mathematics 95.7 96.0 96.6 96.8 96.5 96.7
English 96.2 96.7 96.8 96.7 96.5 97.0
Any Science 94.0 93.9 93.9 94.0 93.8 93.9

Physics 90.1 89.0 88.3 88.8 87.8 87.9

Chemistry 93.0 93.3 93.3 92.8 93.4 93.0

Biology 96.2 96.5 96.8 97.2 96.8 97.3

Comb/General Science 97.5 98.2 98.5 98.2 98.7 98.4
History 96.9 971 97.2 971 97.4 97.8
Geography 97.9 97.3 98.0 98.0 98.2 98.0
Humanities 36.5 25.0 36.4 39.5 42.8 40.9
Modern Foreign Languages 86.8 87.1 86.6 86.1 85.9 84.9

French 90.7 92.0 91.7 92.3 92.5 92.1

German 89.7 89.8 89.5 88.2 87.7 87.8

Spanish 76.4 75.5 75.6 74.5 75.3 73.6
Design & Technology 89.9 91.0 92.3 93.1 93.0 93.3
Food 47.3 48.5 48.1 48.3 45.3 46.8
Computing 66.6 68.2 71.6 74.7 75.2 77.2
Business Studies 81.7 83.3 84.5 84.7 85.0 85.0
Religious Education 86.8 88.2 88.7 89.0 89.1 89.6
Classics 72.9 74.8 76.2 74.9 74.0 72.8
Music 96.0 96.4 96.7 97.4 97.8 97.8
Drama 78.1 78.5 81.1 81.3 82.1 83.5
Art & Design 94.9 95.2 95.8 95.9 96.3 96.3
Physical Education 91.8| 924| 930| 936| 947| 047
EBacc 944| 945| 948| 949| 948| 949
Total 901] 907] 914] 919]| 920]| 924

Source: School Workforce Census, 2010-2015.
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Annex C: Underlying data for Figure 1

The Trends and International Mathematics and Science Study (Martin et al. 2016, Mullis
et al. 2016) allows for making international comparisons of the extent of specialist
teaching. The data was collected in 2015 and the teachers were asked to indicate:

- whether they held a major in Primary education, and separately;
- whether they held a major or a specialisation in Mathematics | Science.

Teachers with neither of the two were further asked whether they held a different post-
secondary qualification or whether they held no post-secondary qualification at all.

Table 14 reports the average international figures as well as the figures for England for
Mathematics. Table 15 reports the equivalent figures for Science.

Table 14: Proportion of year 5 and year 9 pupils in England and internationally taught Mathematics
by the qualifications of their teachers

Year 5 Year 9
Eng Avg Diff Eng Avg Diff
Maijor (or Specialisation) in Mathematics 12 27 Ne 44 36 -
and Maijor in Education (2.6) (0.4) 9 4.1) (0.6)
Major (or Specialisation) in Mathematics 4 14 Ne 37 36 -
but No Major in Education 1.7) (0.3) 9 (4.3) (0.5)
No Maijor (or Specialisation) in Mathematics 57 46 Pos 4 13 Ne
but Major in Education (4.3) (0.5) (1.5) (0.4) 9
All other majors 27 8 Pos 15 13 -
(3.8) (0.3) (3.0) (0.4)
No post-secondary qualification 0 5 Ne 1 2 -
0.0) | (0.2) 91 05 | 02

Self-reported by teachers. Column percentages. The data were collected in 2015. Year 5 translates to the
‘4 grade’ internationally and year 9 to the ‘g™ grade’. Standard errors appear in parentheses; these are
percentages for readability reported without the % sign. Because of rounding some results may appear
inconsistent. ‘Eng’ stands for England, ‘Avg’ for the average across all included countries and ‘Diff’ for the
difference between the two. This column has the value of ‘=" where the 95% confidence interval around the
value for England and 95% confidence interval around the value for the average intersect. ‘Pos’ means a
positive difference (the value for England is higher than the average) and ‘Neg’ means a negative
difference (the value for England is lower than the average) with the 95% confidence intervals not
overlapping. The standard errors used for the calculation of the confidence interval are taken from the
source data.

Source: Mullis et al. 2016.
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Table 15: Proportion of year 5 and year 9 pupils in England and internationally taught Science by
the qualifications of their teachers

Year 5 Year 9

Eng Avg Diff Eng Avg Diff
Major (or Specialisation) in Science 17 23 - 47 32 Pos
and Maijor in Education (3.0) (0.5) (3.0) (0.5)
Major (or Specialisation) in Science 10 15 - 49 47 -
but No Major in Education (2.6) (0.3) (3.1) (0.5)
No Maijor (or Specialisation) in Science 52 49 - 1 11 Ne
but Major in Education 4.0) | (0.5) 0.4) | (0.3) 9
All other majors 21 9 Pos 3 7 Ne

(3.1) | (0.3) (1.0) | (0.3) 9
No post-secondary qualification 0 5 0 2

©00) | ©2) | N9 | 00) | (02) | Ne9

Self-reported by teachers. Column percentages. The data were collected in 2015. Year 5 translates to the
‘4 grade’ internationally and year 9 to the ‘g™ grade’. Standard errors appear in parentheses; these are
percentages for readability reported without the % sign. Because of rounding some results may appear
inconsistent. The year 9 data for England are available for at least 70% but less than 85% of the students.
‘Eng’ stands for England, ‘Avg’ for the average across all included countries and ‘Diff’ for the difference
between the two. This column has the value of ‘=" where the 95% confidence interval around the value for
England and 95% confidence interval around the value for the average intersect. ‘Pos’ means a positive
difference (the value for England is higher than the average) and ‘Neg’ means a negative difference (the
value for England is lower than the average) with the 95% confidence intervals not overlapping. The
standard errors used for the calculation of the confidence interval are taken from the source data.

Source: Martin et al. 2016.
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Annex D: Subject classifications

The subject classification used in this paper is consistent with the classification used in
the 2016/17 Teacher Supply Model (Table 16). A relevant qualification is such that it is
tied to a subject from the same subject group, e.g. a ‘Performing Arts’ teacher with a
degree in ‘Drama’ is classified as a ‘specialist’.

Table 16: TSM subject mapping

Subject group Coverage
Art & Design Includes Applied Art & Design, Art & Design, and Art.
Biolo Includes Biology, Botany, Zoology, Ecology, Combined/General Science
9y (Biology), and Environmental Science.
Business Includes Applied Business Studies, Accountancy, Commercial & Business
Studies Studies, Industrial Studies, other Business and Commercial subjects.
Chemistry Includes Chemistry and Combined/General Science (Chemistry).
Classics Includes Classics and Ancient Languages such as Ancient Greek, Ancient
Hebrew, and Latin.
Compbutin Includes applied ICT, Computer Science, and Information & Communication
puting Technology.
Desian & Includes Design & Technology, Construction and Building, Craftand D & T,
Techgnolo Electronics, Engineering, Graphics, Resistant Materials, Manufacturing,
9y Systems & Control, and Textiles.
Drama Includes Drama and Performing Arts.
English Includes English Language and Literature.
Food Includes Food Technology plus Catering & Hospitality.
Geography Includes Geography and Geology.
History Includes History.

Mathematics

Includes Mathematics and Statistics.

Modern Foreign

Includes French, German, Spanish, Arabic, Bengali, Chinese, Welsh,

Languages Modern Greek, Italian, and any other Modern Languages.

Music Includes Music.
Includes Child Development, Citizenship, Dance, Economics, Law, Media

Others Studies, Other Social Studies, Other Technology, Politics, Psychology,
Sociology, and Social Sciences among others.

Physical . :

Education Includes Physical Education and Sports.

Physics Includes Physics and Combined/General Science (Physics).

Religious - . .

Education Includes Religious Education and Philosophy.

Source: 2016/17 Teacher Supply Model.

There are several exceptions to this rule. General/Combined Science is used as a
separate category to capture hours taught because that is how the data is being collected
in the School Workforce Census and it is impossible to further split this into Physics,
Biology and Chemistry. Assumptions about the split are made in the TSM and the
teaching is redistributed into the three subjects. While this approach is valid in the TSM,
due to the addition of the ‘specialism’ element’ it cannot be applied here. It would
effectively end up assigning ‘specialism’ of General/Combined Science teachers

randomly.
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Because of this uncertainty, a General/Combined Science teacher is classified as a
‘specialist’ regardless of whether they hold a relevant post A-level qualification in Biology,
Chemistry, Physics or General Science. It is understood that this might lead to an
overestimate of the degree of ‘specialist’ teaching of Science yet there is no way to
overcome the data limitations. Since the data should be interpreted with some caution,
caveats are inserted in multiple places throughout the report.

Similarly to General/Combined Science, there is a separate category for Humanities
which is redistributed into Geography and History in the Teacher Supply Model. In this
report, Humanities teachers with post A-level qualifications in both Geography and
History are classified as Humanities ‘specialists’.

Others is a marginal category in the TSM including a variety of subjects. Holding a
qualification in one of them does not necessarily make a teacher a specialist in teaching
other subjects classed as Others. Others are therefore omitted from all analysis of
subject ‘specialism’.

Similarly, Modern Foreign Languages are treated as a separate category in the TSM but
when assessing subject ‘specialism’ a qualification in one foreign language does not
make a teacher a specialist in any other foreign languages, e.g. holding a degree in
German does not make one a ‘specialist’ in Spanish. In this paper, Modern Foreign
Languages are therefore further split four categories: French, German and Spanish are
homogeneous categories where ‘specialism’ can be more sensibly assessed and Other
Modern Foreign Languages is a small marginal category excluded from subject
‘specialism’ analysis.

Secondary subjects that are classed as being EBacc subjects include: Mathematics,
English, Biology, Chemistry, Physics, General/Combined Science, Geography, History,
Humanities and Modern Foreign Languages.
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Annex E: Qualifications of ‘non-specialists’

Table 17: Proportion of hours taught in a typical week in November 2015 to pupils in years 7 to 13 by teachers without a relevant post A-level
qualification by the subject(s) of the post A-level qualifications they hold

'Specialism' subject
>
S o w 5
o
8 3 N 5 O 7
2 2 > n ] 2 [ o %) w _,
© 9] E‘ < -8 %) @ o5 K= » — [
E © = & 8l » & T 3 8|4 s ¢t 5 8 8 s § 5§ =,
2 o 8 E |2 § 9 S 5 2] 2 »« 2 & £ % 5|2 E t 8|
8 2 ¢ & 2|2 B @ 5 3 ©|8 5 £ @ & % Z 8|8 @ 8§ £|s
S £ @® O o |lw T o F ¢ O|laoa S & 0o O @ ool O o OO0
Mathematics 0% 47% 30% 14% 15%| 5% 6% 9% 14% 4% 0%| 2% 3% 6% 12% 7% 8% 25% 1%| 3% 1% 1% 2%|57%
Comb/Gen Science 14% 0% 0% 0% 0%| 6% 5% 5% 10% 4% 0%| 2% 3% 11% 11% 6% 10% 19% 1%| 2% 1% 1% 1%|66%
Biology 6% 81% 0% 58% 39%| 2% 2% 20% 21% 4% 0%| 0% 0% 2% 8% 2% 2% 4% 1%| 0% 1% 0% 1%|46%
Chemistry 2% 95% 87% 0% 9%| 1% 1% 8% 9% 1% 0%| 0% 0% 1% 3% 1% 1% 5% 3%| 0% 0% 0% 0%|35%
Physics 6% 94% 73% 45% O0%| 1% 1% 9% 10% 2% 0%| 0% 1% 2% 8% 1% 2% 4% 2%| 0% 0% 0% 0%]|33%
English 3% 12% 8% 3% 2%| 0% 18% 6% 23% 9% 2%|16% 4% 7% 6% 2% 5% 10% 0%| 7% 3% 2% 4%|57%
History 5% 22% 9% 4% 2%|11% 0% 22% 22% 20% 2%| 4% 2% 5% 4% 1% 7% 11% 1%| 3% 2% 1% 3%|71%
Geography 4% 20% 17% 4% 3%| 8% 33% 0% 33% 15% 1%| 2% 2% 4% 4% 2% 10% 21% 1%| 2% 1% 1% 2%|59%
» Humanities 6% 12% 9% 3% 2%|12% 0% 0% 0% 33% 1%| 4% 3% 7% 6% 4% 12% 9% 1%| 4% 1% 2% 3%|56%
'§> Religious Education 4% 17% 8% 3% 3%(12% 31% 15% 44% 0% 1%| 3% 3% 5% 5% 2% 6% 9% 1%| 4% 2% 1% 3%|64%
% Classics 3% 4% 1% 1% 1%|31% 39% 6% 42% 14% 0%| 2% 0% 3% 3% 1% 3% 1% 0%|21% 8% 6% 19%|42%
_(67_)\ Drama 1% 8% 6% 2% 1%(34% 6% 2% 7% 3% 1%| 0% 29% 10% 9% 1% 1% 24% 0%| 2% 0% 0% 1% [49%
Qo
a Music 3% 15% 8% 5% 6%(15% 4% 3% 7% 5% 1%|(33% 0% 13% 14% 4% 3% 14% 0%| 5% 2% 2% 2%|48%
Art & Design 4% 17% 8% 8% 3%|32% 10% 4% 13% 3% 1%|13% 9% 0% 12% 3% 8% 12% 3%| 2% 1% 0% 1% [49%
Design & Technology 7% 20% 13% 6% 6%(13% 3% 5% 8% 2% 1%| 3% 2% 17% 0% 8% 21% 10% 2%| 2% 0% 0% 1%|60%
Computing 19% 25% 11% 8% 11%| 5% 4% 8% 11% 3% 0%| 2% 3% 14% 19% 0% 39% 9% 1%| 3% 1% 1% 1% |54%
Business Studies 5% 31% 13% 7% 5%| 7% 11% 24% 33% 4% 1%| 2% 1% 7% 10% 26% 0% 15% 1%| 3% 2% 1% 2%|66%
Physical Education 6% 23% 8% 12% 11%| 8% 7% 10% 16% 4% 0%|17% 2% 7% 8% 3% 7% 0% 1%| 2% 1% 1% 1%[60%
Food 3% 15% 4% 8% 3%| 4% 2% 2% 3% 1% 0%| 2% 0% 65% 71% 1% 26% 4% 0%| 0% 0% 0% 0%[40%
French 2% 3% 3% 1% 1%|30% 5% 2% 6% 3% 4%| 1% 1% 2% 1% 1% 7% 2% 0%| 0% 25% 22% 60%|29%
German 3% 5% 3% 1% 1%|26% 4% 1% 4% 2% 3%| 1% 1% 1% 2% 0% 7% 2% 0%[61% 0% 9% 51%]|32%
Spanish 2% 3% 2% 1% 0%|30% 5% 1% 5% 2% 5%| 1% 1% 1% 1% 0% 7% 2% 0%|59% 16% 0% 49%|30%

Row percentages, e.g. the 47% figure near the top left corner of the table means that 47% of ‘non-specialist’ teaching of Mathematics was conducted by teachers
with a post A-level qualification in a Science subject. A teacher might have more than one qualification so the row percentages do not sum to 100%. More
information about the subject classification is provided in Annex D. Higher colour intensity relates to reflects higher numbers.

Source: School Workforce Census, 2015.



pupils in each school. All pupils are included in the English and Mathematics subject area
value added measures. However, only the pupils that have taken the required
qualifications at the end of key stage 4 are included in the Science, Language and
Humanities subject area value added measures. A suite of variables was included as Vs,
but only one was of primary interest: the proportion of hours taught in a given subject
by a ‘specialist’ teacher in those schools. All other variables were included as control
variables: that is the effects of these variables were removed from the relationship
between specialist hours and value-added scores.?®

All the continuous Vs were transformed using a quintile function prior to their inclusion in
the regression model. This means that for each |V all schools were first ordered
according to their value in this variable. The bottom 20% of schools were then assigned
the value 1, the next 20% of schools were assigned the value 2 and so on until the top
20% of schools were reached and all coded as 5. Where data were missing a value was
imputed by the median (third quintile). The primary purpose of this transformation was to
provide a common framework for representing numeric IVs in the 25 models. This helped
to deal with the fact that these variables often have very different distributions and it also
removed the risk of extreme observations skewing the model outputs.

In each model, the coefficients of the transformed variables should be interpreted as the
expected difference in the typical value added scores of schools in two neigbouring
quintiles. For example, if the coefficient is 0.3 then we expect a school in the lowest
quintile to have, on average, the value added score lower by 0.3 than an otherwise
equivalent school from the second lowest quintile. The estimate is the same regardless of
which two neighbouring quintiles are being compared.

Because of the particular importance of the variable capturing the proportion of
‘specialist’ teaching we considered several options of how it could be included in the
model. A big challenge stems from the fact that very few schools experience very low
levels of ‘non-specialist’ teaching in the analysed subjects (see Table 18). If we simply
included this variable as a percentage in its original form then the data from the few
schools with extremely low values could skew the results of the model. An alternative
method would exclude these extreme values and build the models on the rest of the data
only but in such a case we would end up deleting the small amount of information about
schools with little ‘specialist’ teaching that we have.

The use of quintiles was selected as the most appropriate transformation method
because it provides a way of utilising the information contained in this data: if a monotone
relationship exists between an IV and a DV in the data then a transformation to quintiles
retains this relationship in a simplified yet more robust form. Since the simplification could

% All IVs were included simultaneously into the regression equation: hence this was a case of OLS multiple
regression.
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