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Summary of Findings

Headline Maths & Science Trends

Provisional 2010 data show a continued increase in the number of entries to A
level maths since 2003, now reaching 70 thousand per year; the rise on the
previous year was 8%, a little lower than the previous year’s increase, when
growth in entries achieved a record 12%. These increases mark a successful
recovery since maths entries fell by 18% following curriculum changes in 2002.
The number of A level maths grades A*-B increased to 47 thousand in 2010, also
continuing the trend of the previous 7 years. The percentage of entries awarded
these grades fell fractionally from 2009, standing at 67%. 2010 was the first year
in which grades of A* were awarded; they were achieved by 17% of maths
entrants.

The number of A level biology entries reached 53 thousand in 2010, surpassing
their previous peak of 49 thousand in 1998. This increase by 10% on the
previous year follows a 1% drop in 2009, preceded by small but steady annual
increases since 2004.

The number of A level biology grades A*-B increased to 27 thousand in 2010,
continuing the trend of the previous 7 years. The percentage of entries awarded
these grades rose fractionally from 2009, standing at 51%. A* grades were
achieved by 8% of biology entrants in 2010.

Chemistry A level entries declined between 1998 (37 thousand) and 2003 (31
thousand), but then recovered gradually regaining their 1998 level by 2009, and
reaching a new peak of 40 thousand in 2010; this latest represented a 9%
increase on the previous year.

The number of A level chemistry grades A*-B increased to 24 thousand in 2010,
also continuing the trend of the previous 7 years. The percentage of entries
awarded these grades fell fractionally from 2009, standing at 59%. A* grades
were achieved by 9% of chemistry entrants.

Physics A level entries are the weakest of the three traditional sciences, starting
from the lowest base and falling continuously between 1999 and 2006.
Provisional 2010 data show that the slow recovery since 2006 has continued, with
the number of entries now standing at 28 thousand, which is 2 thousand fewer
than in 1999. Encouragingly, the 8% rise in entries in 2010 was the largest over
the period, and double the size of the previous year’s increase.

The number of A level physics grades A*-B increased to 15 thousand in 2010,
continuing the trend of the previous 3 years. The percentage of entries awarded
these grades rose by 1 percentage point from 2009, standing at 55%. A* grades
were achieved by 11% of physics entrants.

The average grades achieved for all maths and science A levels have risen over
the period from 1996 to 2010. The main increases have been in the proportions
of A grades, and to a lesser extent, B grades. The proportions of C-D grades
have remained fairly stable, with Ungraded results and, to a lesser extent, grade
Es shrinking as a proportion of entries.

AS level entries in all four maths and science subjects increased in 2010,
suggesting that further increases in A level entries are likely in 2011. These likely
increases look robust in maths and biology, but smaller in chemistry, and less
certain in physics due to its slightly higher and increasing proportion of non-
converted AS levels, where the candidates have not continued to full A level.



The pass rate for GCSE maths in 2010 was 97%, having remained stable at
around this level since 2005. The percentage of entrants achieving the highest
maths grades (A* or A) has increased to 16%, up by 1 percentage point since
2005.

Entries in the separate sciences at GCSE have more than doubled between 2007
and 2010; in 2007, they stood at between 51 and 54 thousand for each of biology,
chemistry and physics, but by 2010, the entries had reached between 112 and
116 thousand. These entries were climbing much more gradually prior to 2007.
In 2008, double science GCSEs were replaced by core and additional sciences.
Entries in these qualifications have continued to decline, corresponding to
increases in both separate science GCSEs, and in other science qualifications,
notably BTEC and OCR nationals.

The pass rate for GCSE biology has remained stable at 99%, whereas the
percentage of entries awarded grades A* or A has risen from 46% in 2005 to 48%
in 2010. By contrast, just 15% of GCSE additional science entries attracted these
grades in 2010, reflecting the selection of higher ability pupils into the separate
sciences.

The percentage of GCSE chemistry entrants achieving grades A* or A has risen
slightly from 48% in 2005 to 49% by 2010. For physics, the percentage of
entrants achieving these grades stands at 49% having risen from this level since
2005, but then dropped back again in 2010.

By 2010, separate science GCSEs supplied more pupils with grades A* or A in
each of biology, chemistry and physics than the number of A* or A grades in core
science or additional science, despite separate science entrants being
outnumbered two-and-a-half to one by core and additional entrants.

Achievement in the maths and science subjects has continued to increase despite
the widening of access to separate science GCSEs during the last few years.
National GCSE and A level maths and science participation rates mask
considerable variation between Local Authorities. In 2010, the percentage of
maintained mainstream pupils who took separate sciences at GCSE ranged from
as low as 4% in one LA up to almost ten times this rate, at 39%, in another. The
range of A level uptake rates across LAs was 1%-16% for maths, 2%-21% for
biology, 1%-13% for chemistry, and <1%-11% for physics.

Prior Attainment, Continuation and Achievement

Pupils who have achieved at above the expected level within subject prior to Key
Stage 5 are more likely to take A levels in maths and science. Comparing
between Key Stages, the odds of entering A level maths for pupils with high prior
attainment at Key Stagel are 9 times higher than the odds for pupils who attained
at the expected level or below; this increases to 88 times the odds for pupils with
GCSE maths at grades A* or A compared with other pupils.

For biology, the odds of entering A level are 3 times higher for pupils with high
prior attainment in science at Key Stage 1, than for pupils with KS1 attainment at
the expected level or below; this rises to 23 times the odds for pupils with GCSE
biology or double science at grades A* or A compared with other pupils.

For chemistry A level, the odds of entry are 4 times higher for pupils with KS1
science attainment at the expected level or below; this rises to 40 times the odds
for pupils with GCSE chemistry or double science at grades A* or A compared
with other pupils.



The odds of entering A level physics for pupils with high prior attainment in
science at Key Stage 1 are 4 times higher than those for pupils with KS1
attainment at the expected level or below; this rises to 40 times the odds for
pupils with GCSE physics or double science at grades A* or A compared with
other pupils.

Only 3% of A level maths entrants manage to progress from grades of B or lower
at GCSE to achieve an A or B at A level. For biology, this is slightly higher at 7%,
falling to 6% for chemistry, and 5% for physics. This suggests that B grades at
GCSE are not enough to secure a good chance of achieving high A level grades
for maths and science subjects.

Pupils who have achieved at above the expected level within subject prior to Key
Stage 5 are also more likely to achieve high grades at A level. The odds of
achieving grades A or B in maths for pupils with high prior attainment at Key
Stagel are twice the size of the odds for pupils who attained at the expected level
or below; this increases to 11 times the odds for pupils with GCSE maths at
grades A* or A compared with other pupils. Similarly, the odds effects for
achievement in A level biology, chemistry and physics are in the order of two at
Key Stage 1, rising to 10-12 times the odds by GCSE.

The importance of path dependence for GCSE attainment is stronger for maths
than for science, but for both subjects, more pupils fall out of the high attaining
groups between Key Stages 1 and 4 than join the high attaining groups by GCSE
having not attained at above the expected level consistently through the earlier
Key Stages.

Pupil Characteristics and A level Outcomes

Female entrants had higher odds than boys of achieving grades A or B at A level
in all four subjects. However, a given girl at Key Stage 4 was only more likely to
end up with these grades in biology; and less likely to end up with them in maths,
physics or chemistry, because she had lower odds of taking on these A levels
(but higher odds of entering biology). The gender effects on A level entry were
most pronounced for physics.

Pupils eligible for free school meals were less likely to achieve grades A or B at A
level maths and science subjects; this reflected both a shortage of pupils with free
school meals entering these A levels, and an achievement gap for those who did.
Again, physics was the most affected subject.

Chinese and Indian pupils have the highest odds of entry and achievement for
maths and science A levels, followed by Pakistani, Black African and Bangladeshi
pupils, with Black Caribbean pupils having the lowest odds for these outcomes.
For A level entry effects, all minority groups apart from Black Caribbean have
stronger odds of taking A level maths and sciences than White British pupils,
except in the case of physics, where only Chinese pupils are clearly ahead of the
majority.

For the smaller effects on achievement of high A level grades, White British pupils
fit in between Indian and Pakistani pupils (as the third ranked ethnic group),
except in the case of physics, where they fit in after Chinese, but ahead of all
other ethnic groups.

Provision: Education Settings and Pathways

Subsequent A level maths and science outcomes vary according to which type of



Key Stage 4 school the pupil attended. Pupils from grammar schools and
independent schools have the highest rates of continuation to A levels in these
subjects; they also have the highest achievement of A level grades A or B.
However, maths and computing / science specialist schools, along with
grammars, have the highest rates of continuation for those pupils with GCSE
grades A* or A within subject. Other maintained mainstream schools contribute
the largest overall share of maths and science A level entrants despite having
lower continuation rates.

Taking separate science GCSEs increases the chances of taking A level science
qualifications compared with core and additional science GCSEs (as was
historically the case with double science). The association between separate
sciences and A level entry was strongest for physics, at almost 3 times the odds
of pupils who took additional science.

A level entry and achievement rates for the different GCSE science routes are
partly driven by selection of higher attaining pupils into the separate science
route; however, the separate science advantage persists within the subset of
pupils who achieved grades A* or A at GCSE, with odds of achieving grades A or
B at A level 2-3 times higher for separate science takers. The link with A level
achievement was strongest for biology.

Nevertheless, pupils who took combined science GCSEs (whether double
science previously or additional science for the latest A level outturn) still
accounted for the majority of A level science entries, and a smaller majority of
grades A or B.

But the shift away from combined sciences and towards separate sciences at
GCSE continues. Across all schools (including independents) in England, the
offer of separate sciences at GCSE has expanded from fewer than half of schools
in 2008, to 52% in 2009 and 70% by 2010.

Amongst Key Stage 5 institution types, independent and grammar schools again
had the highest rates of achieving grades A or B in A level maths and sciences; in
third position were science specialist schools for maths and physics, and sixth
form colleges for biology and chemistry. FE colleges had the lowest achievement
of the institutions offering A levels. The variation between school types was
largest for chemistry.

Maintained mainstream schools still make up the largest share of A levels in
maths and science at between 32% and 36% of the total. Independent schools
account for the next largest share at between 14% and 17%. Sixth form colleges
and grammar schools follow next, each contributing 13%-17% of the total entries.
Specialist schools with either maths and computing or science specialisms make
up the final 9%-10% of entries.

Choice and Continuation

Increases in maths, biology and chemistry A level entries since 1996 have been
below the overall level of growth for all A levels, and physics has seen no growth
over the period. The fastest growing subjects since 1996 (religious studies,
media or communication studies, and physical education), have grown at twice
the rate or more compared with maths and the sciences. However, looking at a
shorter timescale, since 2002, places maths and further maths amongst the
fastest growing in more recent years.

The growth in A level entries has mainly taken place amongst candidates taking
three subjects at A level, with the numbers of entrants taking 1-2 or more than 3



subjects remaining fairly stable since 2003. Entrants taking 3 subjects have
slightly higher than average entry rates for maths and biology, but the same as
the average for chemistry, and lower than average for physics (where almost half
of entrants take 4 or more A levels).

Of the 75 thousand A level entrants who entered at least one science subiject,
57% (42 thousand) took one science; 38% (29 thousand) entered two sciences,
and just 5% took three sciences. The proportion of these groups who also took A
level maths in combination with sciences, was 48% of the one science group,
59% of the two sciences group, and 48% of the three sciences group.

The subjects that were most commonly combined with maths and/or science at A
level were general studies, further maths, history and geography.

Controlling for prior attainment, entrants in A level maths were less likely to
achieve grades A or B than entrants in English, but they were more likely to gain
these grades than entrants in history or modern foreign languages. Physics and
biology entrants had even smaller chances of achieving grades A or B than any of
these subjects, with chemistry appearing in the middle of this estimated scale of
subject difficulty.

Pupils with a relative strength in the subject (achieving a higher grade in it than
their own average) outnumber those with a relative weakness for maths GCSE,
and separate biology, chemistry and physics GCSEs. This is also the case for
English, but the opposite is true for history and modern foreign languages. There
is some coincidence between a subject’s distribution being skewed towards
relative strength at GCSE, and increases in entries in that subject at A level, but
the pattern is imperfect.

Modelling Maths and Science Uptake and Attainment

The influence on A level entry of achieving a grade A at GCSE is largest for
maths, followed by chemistry, then physics, then biology; the odds effects range
from 400 down to 50 times the odds of a pupil with grade C or below, from
amongst the Key Stage 4 cohort.

For achievement (grade A or B) at A level, the link with GCSE prior attainment at
grade A is also strongest for maths, followed by biology, then chemistry, then
physics; the odds effects range from 200 down to 60 times the odds of a pupil
with grade C or below, from amongst the A level cohort.

In addition to prior attainment at GCSE, pupil level factors that are statistically
significantly associated with both A level entry and achievement of grades A or B
for maths, biology, chemistry and physics are Key Stage 3 prior attainment (Level
7+), relative strength in the subject at GCSE, taking separate science GCSEs (for
the three science A levels), pupil gender and ethnicity.

There were some subject-specific differences in A level outcomes for pupils with
special educational needs and those eligible for free school meals. At school
level, the type of maintained Key Stage 4 school attended did not have any
sizeable impact on subsequent uptake and achievement after prior attainment
was controlled for; however attending a school with a sixth form did predict
greater A level continuation generally.

Smaller but significant increases in uptake and achievement for maths and
science A levels exist at Key Stage 5 when an individual has taken a larger
number of A level subjects, when the school or institution offers fewer subject
options, and when the school or institution has a larger cohort taking that
particular subject.



The most important wider factors in A level maths and science uptake and
achievement, measured by survey data, are enjoyment of the subject, belief in
one’s ability at the subject, working hard at school and having an internal locus of
control. Subject specific effects existed for family factors such as attendance at
school parent’s evenings, eating together as a family, living with married or
cohabiting parents, and receiving private tuition.

Highest parental qualification, parental employment status, household income,
pupil aspirations to continue in full-time education, and the perceived reputation of
the Key Stage 4 school attended were amongst factors which were not found to
be important in predicting uptake and achievement in A level maths and science
subjects.
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Introduction

Background

In 2002, DfE* began collecting individual pupil-level data on the characteristics of
pupils in maintained schools through the Schools Census. This information has been
linked to attainment data from Key Stage tests to create the National Pupil Database,
which has become a resource enabling detailed longitudinal analysis of pupil, school
and national performance and the factors which are associated with it. The 2009 Key
Stage 5 results report on the first cohort for which DfE holds complete Key Stage
records for KS1 — KS5, enabling analysis of progress from age 7 through to A level.

An area of considerable policy interest at Key Stage 5 has been the supply of young
people gaining good A level grades in maths and science subjects, such that they
would be eligible to continue on to university to study these subjects and
subsequently to take up careers in these subject fields. The Royal Society (2008)
characterise these policy concerns as viewing science education as “...a means to
increase the number of scientists in order, first and foremost, to grow the amount of
research, development and innovation in the UK. This is presented as an almost
direct path to maintaining and improving a high-value economy and international
competitiveness (DfES 2006a; HMTreasury 2006; DIUS 2007; Sainsbury 2007).”

Aims

The principle aim of this paper is to present a comprehensive set of statistical
analyses building up a picture of the production function for the supply of young
people in England with good A levels in maths and science. In this way, the
guestions addressed are focused towards high attainers in these subjects, with the
desired output being grades A and B at A level. The focus is on traditional A level
qualifications in maths, biological sciences (hereafter referred to as biology),
chemistry and physics, which make up the majority of maths and science Level 3
qualifications. This paper is not intended to provide figures which will be regularly
updated. It aims to provide in-depth insight into the statistical evidence available at
this point in time.

Key questions considered in the following chapters include: How have participation
and attainment in maths and science A levels changed over time? Who takes A
levels in maths and science? Who achieves grades A or B at these subjects? What
are the prior attainment pre-requisites for reaching this stage in maths or science
education and succeeding in gaining good grades? How do aspects of provision of
maths and science education during compulsory schooling influence Key Stage 5
outcomes? What factors in individual choices to study maths and science at KS5
can be identified? And finally, how does the range of factors examined combine in
influencing participation and attainment for A level maths and science?

The approach of the paper is to present a diagrammatic summary of the evidence on
participation and attainment in A level maths and science that can be drawn from
DfE’s data sources, and to examine systematically the various components in the
proposed production function through detailed analyses, culminating in logistic

! DfE = Department for Education, which was then the Department for Education and Skills (DfES).
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regression modelling of the key A level outcomes in order to draw together the
relationships described throughout the paper.

All analyses in this paper are limited to data for England only. The scope varies
according to the type of question at hand; the majority of the analysis is limited to
pupils who attended maintained mainstream schools, for whom prior attainment
information at Key Stages 1-4 is available; this limitation also applies to all analysis
including pupil characteristics data. Exceptions to this scope are made where only
KS5 data are required for the analysis, and entries for maintained schools,
independent schools and FE sector institutions for all pupils aged 16-18 are included.
These selected “complete KS5” sections appear in chapter 1 (looking at trends in
participation and attainment at KS5), Chapter 4 (covering aspects of KS5 provision),
and chapter 5 (comparisons of KS5 subject options).

The Supply Diagrams and Overview of Content

The following diagrams summarise the areas of evidence on participation and
attainment in A level maths and science that can be drawn from DfE’s data sources.
Diagram D1 presents the components of the supply of young people achieving
grades A or B in A level maths that will be examined in the following chapters.
Central to the supply is the chain of progression at above expected levels at each
Key Stage, driven by each previous level of prior attainment, school standards, and
individual pupil characteristics. Additional factors related to pupil choice are
introduced at Key Stage 5, where participation becomes optional.

Diagram D1: Supply of Maths A levels at Grades A and B

i Increase ----- »Increase (+ve)

NUMBER OF Increase ----p-Increase or Decrease (+/-ve)
HIGH ATTAINERS L e R R R R e s s e e .

MATHS

I I '

KS1 KS2 KS3 GCSE -Level
PROGRESSION ) )0 | 34 (# L54) @ L7+ >>(# AIA?) > (# A/B)

A-Level

A
»  Options
(# entries)
-

»| CHOICE
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Diagram D2 presents the equivalent components of the supply of young people
achieving grades A or B in the A level traditional sciences, biology, chemistry and
physics. The main differences pertain to factors related to choice, which begins to
exert an earlier influence than for maths, with different GCSE science routes
associated with differing rates of A level continuation. Although science in some form
is compulsory at KS4, the distinction between double science GCSE awards and the
separate science GCSE route has historically been linked to differential outcomes at
Key Stage 5; from 2010, the KS5 cohorts have fed through from GCSE cohorts
eligible for Core and Additional science GCSEs, as the current alternative route to
separate sciences.

Diagram D2: Supply of Science A levels at Grades A and B

: Increase »Increase (+ve) i
i Increase »-Increase or Decrease (+/ve) :

K1 KS2 Ks3 GCSE Level
PR°GRESS'C>>(# L34) >>(# L5+) >>(# L7+) >>(# AJAY) >>?# A/B)

Chapter 1 begins by introducing the trends over time in A level maths and science
entries and grade distributions. Chapter 2 then examines the progression chain
back through the Key Stages tracking the influence of prior subject attainment on A
level continuation and achievement, stretching back to Key Stage 1. Chapter 3
focuses on the key pupil characteristics of gender, deprivation (as measured by
eligibility for Free School Meals) and ethnicity, and how maths and science outcomes
vary between different groups of pupils. Chapter 4 considers school provision and
how the types of school and institution attended and the GCSE science route taken
influence A level participation and achievement. Chapter 5 reviews what can be
learned about A level option choices, situating maths and the sciences as
alternatives within the full range of available A level subjects. Finally, chapter 6
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draws together factors from across chapters 2-5 into a suite of logistic regression
models to answer the questions: “who takes A level maths [/science]?”, and “who
achieves grades A or B at A level maths [/science]?”.

Methodological Notes

2010 Data

Provisional data for A levels taken in 2010 became available at a late stage in the
production of this paper; 2010 results have been added to the sections covering
headline trends (Chapter 1), and to section 4.2 on GCSE science routes. The
remainder of the analysis in the paper takes 2009 as the latest year covered.

Continuation / A level Entry Throughout the paper these terms are used to
describe entry to full A level in a given subject, where the candidate has received a
result of grade A-G or Unclassified. Students who have begun a course of study at
Key Stage 5, e.g. studying for one year and entering for an AS level award, but not
entering to convert this to A level are not included in the counts of A level entries /
continuation used in the analysis.

High Prior Attainers For the purpose of analysing progression between Key Stages,
the following categories have been deemed to be high attaining groups: grades A
star and A at GCSE / KS4; level 7 and above at KS3 (where the expected level is 6);
level 5 and above at KS2 (where the expected level is 4); and level 3 and above at
KS1 (where the expected level is 2). For Key Stages 1-3, historical results are
available for maths and science. At KS4 a variety of science routes are possible
depending on the cohort in question; grades in double certification science are
treated as equivalent to the same letter grades for separate sciences. For example,
in some analyses, GCSE high prior attainers at GCSE will be a mixture of those
gained A* or A grade at biology, chemistry or physics and those who gained ** or AA
grades at double science. Separate analysis of the different GCSE science routes
appears in section 4.2

Charting Conventions For ease of reference, throughout the paper, pink designates
maths and green designates science subjects; these colours are also used to
distinguish the most recent year’s data. Darker or brighter tones (as opposed to
paler ones) designate high attainment, attainment as opposed to participation, or the
most recent year’s data. Blue tones are used throughout in both maths and science
charts to provide extra categories as needed.
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Chapter 1. Headline Maths & Science Trends

This chapter reviews changes over time in the numbers of entries, passes and top
grades at A level, AS level and GCSE, in absolute numbers and rates of incidence.
Passes and individual grades are expressed as a percentage of entrants in sections
1.1 and 1.2; entries and grades A or B are then presented as a percentage of the
estimated age 17 population in section 1.3. Section 1.4 compares AS level entry
numbers with the number of full A level entries in the following year, hinting at what
may happen to A level numbers in 2011. Moving down the age range to GCSEs,
passes and individual grades are reported as percentages of GCSE entrants in
sections 1.5 and 1.6. GCSE science and maths entries, and grades A* or A in these
subjects, are presented as population rates in section 1.7. Section 1.8 then
examines early GCSE maths entries, and subsequent retakes by early entrants.
Concluding the chapter, section 1.9 briefly considers variation between Local
Authorities in maths and science outcomes.

Coverage Analyses in this chapter include all A level entrants aged 16-18, including
those at independent schools, FE sector institutions, and special schools.

1.1 Number of A Level Entries, Passes, and Grades A /B

Figure 1.1a depicts the trend in A level maths entries, and in the rate of achievement
by entrants, from 1996 to 2010 (provisional data). Entries were relatively stable from
1996 to 2001, at between 54 and 57 thousand 16-18 year olds per year. There is
then a dramatic decrease, with 10 thousand fewer entrants in 2002, which coincided
with the introduction of curriculum changes in all subjects, meaning that all entrants
entered AS level qualifications during their first year of Key Stage 5, and decided
whether to continue and convert to A level in the following year after receiving their
AS level results. The pass rate for AS level maths fell in 2001 under this new
curriculum, feeding through to lower numbers continuing into their second (A2) year
in maths and entering for a full A level.

It is believed that the new curriculum acted as a filter for lower achieving A level
candidates, resulting in the observed fall in entries and simultaneous rise in the pass
rate, and in the percentage of entrants achieving grades A or B. The proportion of
entrants gaining grade A or B rose by 10 percentage points from 2001 to 2002, from
stable levels of 45-46% to 56%; the rate then rose steadily thereafter reaching 67%
in 2009 and 2010, despite the gradual but accelerating recovery of entry numbers
widening the field of entrants again. The pass rate (grades A-E) also increased in
2002, from stable previous levels of 88-89%, to 94% in 2002, rising further to 98% by
2010.
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The dark blue bars in figure 1.1a represent the numbers of grades A and B achieved
each year (including the new A* grades in 2010), and demonstrate that the drop in
entries in 2002 came from the lower achieving end of the distribution, as there was
no fall in the total numbers of As and Bs corresponding to the slump in entries. A
steady recovery in the number of maths entries is apparent, reaching pre-2002 levels
again by 2008, and exceeding these levels (at almost 70 thousand) by 2010.

Fig. 1.1a
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Turning to A level biology, figure 1.1b shows a steady increase in the pass rate and
percentage of entrants achieving grades A or B throughout the period of 1996-2010.
The proportion of entrants passing (grades A-E) rose from 85% to 98%; that for
grades A or B increased from 33% to 51% (including A*s) in 2010. Entries in biology
declined gradually from 49 thousand per year to 44 thousand between 1998 and
2004, but did not suffer any sharp decrease (as with maths entries) following the
curriculum changes in 2002. Biology entries recovered to 53 thousand by 2010,
exceeding their previous 1998 peak for the first year since. Numbers of entrants
achieving grades A or B in biology have been increasing from 17 thousand in each of
the years 1998 to 2001, up to 27 thousand by 2010.

Fig. 1.1b
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A level chemistry entry and pass trends for 1996 to 2010 are depicted in figure 1.1c.
As for biology, the pass rate and percentage of entrants gaining grades A or B have
increased steadily over the period, from 86% to 98% for grade A-E passes. The A-B
rate began from a higher base than biology, but lower than that of maths, rising from
41% in 1998 to 59% in each of 2008-2010. Chemistry A level entries declined
between 1998 (37 thousand) and 2003 (31 thousand), but then recovered more
gradually regaining their 1998 level by 2009, and reaching a new peak of 40
thousand in 2010. As with biology, numbers of grades A or B in chemistry were
steady at 17 thousand from 1998 to 2003, with no decline in 2002, then began to
grow reaching 24 thousand by 2010.

Fig. 1.1c
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Turning to physics, figure 1.1d shows a longer decline in A level entries than for
biology or chemistry, falling from 30 thousand in 1998 to 24 thousand in 2005. A
recovery in entries is underway, reaching 28 thousand by 2010, but with physics
entries remaining the weakest of the three traditional sciences. There is no clear
trend in the number of entrants achieving grades A or B in physics until around 2007,
when the numbers began to climb gradually from their previous level of between 11
and 13 thousand per year, reaching 15 thousand in 2010. The decrease in physics
entries combined with a modest increase in the numbers of A and B grades results in
rising rates of achievement. The percentage of entrants passing A level physics has
risen from 86% in 1996 to 97% in 2010; the percentage gaining grades A or B has
increased from 40% to 55% over the same period.

Fig. 1.1d

18



Figure 1.1e shows the number of other science A level entries stable at
approximately 4 thousand per year from 1996 to 2010. As with the traditional
sciences, the number and rates of achieving grades A or B have increased over the
period, from around 1,000 or 25% to 2,100 or 48%. The pass rate has also
increased from 83% in 1996 to 97% in 2010. The “other science” group of A level
subjects includes single award science, electronics, environmental science, geology,
psychology and science for public understanding qualifications. This group of A
levels will not be subject to further analysis in subsequent chapters due to the small
numbers of entries per year, which contributed only 3% of the science A levels
awarded to 16-18 year olds in 2010.

Fig 1.1e
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Figure 1.1f summarises the entries and passes for the three traditional sciences and
maths at A level. Maths was the only one of the four subjects to be significantly
affected by the curriculum changes in 2002, although slightly above average
increases in the pass rates also took place for the three sciences, but without any
corresponding loss of A level entries. Maths has also seen the steepest increases in
entries and achievement of grades A or B since 2002, with chemistry entries climbing
fastest of the three science subjects, all of which had been declining between 1998
and 2002. In contrast, physics entry numbers have been slow to recover and are still
below their 1998 level. The proportions of entrants gaining grades A or B have
increased for all four subjects, with the rate of such successes in maths boosted
significantly by the drop in lower achieving entrants in 2002, in addition to the longer
term upward trend.

Fig. 1.1f

1.2 A Level Grade Distributions?

The following charts in figures 1.2a — 1.2e present the grade distributions at A level
for maths, biology, chemistry, physics, and other science subjects. Figure 1.2f then
shows the main subjects side-by-side for ease of comparison. The average grades
achieved for all maths and science A levels have risen over the period from 1996 to
2010. The main increases have been in the proportions of A grades, and to a lesser
extent, B grades. The proportions of C-D grades have remained fairly stable, with
Ungraded results and, to a lesser extent, grade Es shrinking as a proportion of
entries.

2 Analysis in this section includes entrants aged 16-18.
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Fig. 1.2a

Fig. 1.2b
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Fig. 1.2c

Fig. 1.2d
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Fig. 1.2e
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The comparison of grade distributions between the maths and traditional science
subjects in figure 1.2f shows the higher percentage of entries gaining A grades in
maths (45% in 2009) than in the science subjects. Biology has the lowest proportion
of A grades at 28% in 2009, despite this figure having grown fastest since 1996,
when entrants were only half as likely to achieve an A grade. The proportion of
physics entrants gaining A grades was 33% on 2009, compared with 35% of
chemistry entrants. Provisional data for 2010, the year in which A star grades were
introduced, shows a fractional decrease in the total proportion of A grades (including
starred As) for maths, biology and chemistry, but a fractional increase in these
grades for physics. A* grades accounted for 16.9% of entries in maths, 7.7% of
biology entries, 8.9% of chemistry entries, and 10.5% of physics entries.

Fig. 1.2f
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1.3 Rates of A Level Entry?

Although numbers of A level entries are higher than in 1996 for maths, biology and
chemistry, as a proportion of the total estimated cohort aged 17 3, the rate of entry
has fallen for biology, chemistry and physics over the years 1998-2009 (see figure
1.3a). The increases in entries have not kept pace with the increase in the
population over the same period, resulting in falling rates of participation. However,
provisional data for 2010 show marked increases in the rates of participation for all
three sciences, bringing chemistry back to 1998 levels, with biology just below the
1998 peak and physics beginning to recover. Proportional maths entries fell until
2006, including a large drop coinciding with the curriculum changes in 2002, but have
increased sharply since 2006, reaching almost 11% of the age group by 2010. The
2010 rates of participation for the sciences were 8% for biology, 6% for chemistry
and 4% for physics.

As a proportion of the total estimated age group, achievement of grades A or B has
increased since 1998 for maths, biology and chemistry, remaining fairly stable for
physics. As seen in sections 1.1 and 1.2 above, the rates of entrants achieving these
top grades have increased significantly over the period, with the fall in the percentage
of the population entering the sciences at A level responsible for dampening these
increases when expressed as a rate of the estimated age 17 population. Maths has
seen a sharper increase in the proportion of the age group achieving grades A or B
since 2003, coinciding with the increase in population entry rates.

Fig. 1.3a

® Analysis in this section is based on Key Stage 4 cohorts; the cohort at the end of KS4 two years prior
to the A-level year stated form the denominators for each year. This approximates to the age 17
population, but does not account for migration or deaths between KS4 and KS5.
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1.4 AS level Entries

The following charts present the number of AS level entries in maths and the
traditional sciences. The AS entries have been aligned against the year in which
most students would go on to convert them to full A levels (year Y, appearing along
the horizontal chart axes), rather than the year in which the AS papers were sat (year
Y-1); this is to align them with the numbers of full A level entries for the same cohort
so that the difference between the two can be seen.

In each year, a number of candidates sit AS level exams but do not continue to A
level; this may be because the candidate wished to accumulate AS levels across a
wider range of subjects rather than specialising in a smaller number in depth;
alternatively, in some cases it may be that the candidate has found the subject
challenging at AS level and decided it would not be a good use of study time to
attempt the full A level in that subject. However, the majority of entrants in maths
and science subjects do continue to A level, as demonstrated in figures 1.4a — 1.4d.

The number of AS level maths entries for 16-18 year olds in 2010, pre-figuring the
potential number of A level entries in 2011, rose to 79 thousand, up by around 5
thousand on the previous year. The rising trend in the number of AS maths entries
has been followed by the increase in full A level entries reported in section 1.1, with
fewer non-continuing AS entrants over the last 4-5 years as the curriculum changes
of 2002 bedded in. A further increase in A level maths entries in 2011 is suggested
by the continued upward trend in AS entries in 2010.

Fig. 1.4a

For biology, the number of non-converted AS levels has varied a little from year to
year, but does not form a clear pattern of decline as with maths. AS numbers fell
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slightly to 58 thousand in 2008 (A level Y = 2009), but recovered and continued their
upward trend in 2009 (A level 2010). AS levels in biology increased again to over 66

thousand in 2010, suggesting that the A level numbers are likely to continue to
increase in 2011.

Fig. 1.4b
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For chemistry, numbers of AS levels not followed up with full A levels have increased
a little since 2002, standing at 6 thousand in 2009 (A level Y = 2010). The number of
AS entries has increased from 36 thousand to 49 thousand in 2010, followed by
slightly smaller increases in full A levels in each following year to date (figure 1.4c).
A further small increase in the number of chemistry A level entries looks likely for
2011 based on the continued rise in AS numbers.

Fig. 1.4c
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The pattern of physics A level entries witnessed in sectionl.1, declining then
beginning to recover, is mirrored at slightly higher numbers in the prior AS level
entries depicted in figure 1.4d. The numbers of AS levels not followed up as A levels
has generally increased in the years since 2002. Although AS numbers reached 37
thousand in 2010 (6 thousand more than in 2001), the size of any likely increase in A
level numbers for 2011 looks uncertain because of this trend in non-converted AS
levels, making the recovery in physics A levels entries appear more fragile than those
in biology or chemistry.

Fig. 1.4d
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Figure 1.4e presents the AS level trends for the three sciences and maths side by
side for comparison. With the exception of maths in the three years following the
curriculum changes, biology has the largest numbers of non-converted AS levels, at
7-11 thousand per year, compared with 3-7 thousand for chemistry and 3-6 thousand
for physics. When considered as a percentage of the number of AS entries,
however, the levels of non-conversion are similar for biology and physics, averaging
18% over the time series, but a little lower for chemistry, averaging 14%.

Fig. 1.4e

1.5 Number of GCSE Entries, Passes, and Grades A*/ A

The following charts shift the focus down a Key Stage to GCSEs, in order to assess
the trends in maths and science performance at the end of compulsory education.
The figures reported in this section cover all schools in England including
independent and special schools. In 2005, there was a change in the basis of GCSE
reporting, from achievements expressed as a percentage of 15 year olds, to
achievements expressed as a percentage of pupils at the end of Key Stage 4 in their
studies (i.e. having completed year 11). The break in the achievement rate lines in
the following charts represents this shift in methodology.

At GCSE, changes in the numbers of maths entries are largely driven by population
changes, with small additional scopes for variation deriving from alternative types of
qualification, and post-2005, from very small proportions of pupils sitting GCSEs at
age 14 or 16 rather than 15. As the study of maths is largely compulsory, the main
features of interest in figure 1.5a are the rates of achievement. The pass rate has
remained essentially stable at around 97% in most years, on both the age 15 and
end of KS4 bases. The rate of achievement of grades A* or A has increased from
12% to 13% of entries by 15 year olds between 2001 and 2004, then from 15-16% of
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entries by pupils at the end of KS4 from 2005-2010. This increase in the percentage
of high grades awarded is small compared with those seen at A level in sections 1.1
and 1.2.

Fig. 1.5a

Science is compulsory at Key Stage 4, but there are alternative qualification routes
capable of fulfilling this requirement. Up to 2007, the majority of pupils sat double
science GCSEs as their science curriculum, and from 2008, these were replaced with
core and additional science GCSEs. Most pupils still study this GCSE science route,
worth 2 GCSEs, although a shift is taking place away from double / core and
additional science, and towards separate GCSEs in biology, chemistry and physics.
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Figure 1.5b charts the rise in the numbers of pupils entering GCSE biology from 2001
to 2010. There were just over 40 thousand entrants in 2001, rising gently to 54
thousand by 2007, then sharply to 116 thousand by 2010 in response to government
policies promoting the provision of separate sciences at GCSE. The pass rate for
GCSE biology has remained at over 99% of entries throughout this period, whereas
the percentage of entries attracting grades A* or A has floated up from 43% in 2001
to almost 50% in 2008, then falling back slightly to 48% in 2010.

Fig. 1.5b
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Figure 1.5c shows a similar pattern of increased entries in separate chemistry
GCSEs, although the numbers are marginally lower than biology throughout the
period at 39 thousand in 2001, 51 thousand in 2007, and 113 thousand in 2010. As
with biology, around half of entries result in grades A* or A in GCSE chemistry,
increasing from 45% in 2001, to 54% by 2008, then dropping back to 49% by 2010.
The pass rate has remained between 99% and 100% over the last decade.

Fig. 1.5¢
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Figure 1.5d repeats the trend of increased separate science GCSE entries for
physics, again with numbers a little lower than biology at 39 thousand in 2001, 51
thousand by 2007, and 112 thousand by 2010. Similarly, the pass rate and
percentage of entries awarded grades A* or A also mirror the pattern established for
biology and chemistry GCSEs. Pass grades are near-universal and top grades have
grown from 48% to over 50%, then fallen back to 49% in 2010.

Fig. 1.5d
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Figure 1.5e compares the above GCSE data for biology, chemistry and physics data,
and adds results for the available years in double science, single science, core
science and additional science GCSEs. The historical dominance of double science,
with over 400,000 entrants per year can be seen, along with its drastically lower
percentage of entries attracting grades A* or A, standing at 15% in 2007, and
dropping back to the same level two years after the introduction of the equivalent
additional science GCSE in 2008. Single science GCSEs were entered by between
50 thousand and 71 thousand pupils per year until they were replaced by core and
additional science in 2008.

Fig. 1.5e
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Figure 1.5f takes a more detailed view of science GCSE entry numbers over the
same period of 2001 to 2010. The numbers of entrants to combined science GCSEs
began to fall in 2005, with double science falling from 480 thousand entrants the
previous year to 451 thousand; this decline continued in subsequent years, reaching
435 thousand by the final year for double science in 2007. Core science GCSEs
(equivalent to the old single science qualifications) began at 492 thousand in 2008,
355 thousand of which were topped up with additional science (equivalent to the old
double science GCSE). By 2010, this had fallen to 405 thousand core science
entrants, 289 thousand of whom went on to enter additional science.

Fig. 1.5f

36



The decreases in the numbers of core science and additional science entries seen
since 2008 (by 87 thousand and 66 thousand respectively) are only partially
accounted for by increases in separate science GCSEs (of 41 — 45 thousand
entries). The shortfall is made up by increases in alternative Key Stage 4 science
qualifications; BTEC and OCR applied science entries have increased by 56
thousand over the same period (see figure 1.59).

Fig. 1.59
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Figure 1.5h presents an equivalent analysis of achievements at grade A* or A in the
science GCSEs. Although separate science GCSEs are still outnumbered by three-
and-a-half to one by core science, and by two-and-a-half to one by additional
science, the number of top grades is now higher for separate sciences. In 2010,
there were 57 thousand grades A* or A in biology, 56 thousand in chemistry, and 55
thousand in physics. This exceeded the 51 thousand A* / A grades awarded in core
science, and the 45 thousand for additional science. The drop in top grades in the
combined science GCSEs is partly driven by the selection of the most able
candidates who would have previously sat this GCSE science route into the extra
entry numbers for separate sciences. This selection effect compounds the raw
transfer of entries from combined sciences to separate sciences, and the difference
in success rates between the routes, resulting in the new numerical dominance of
separate sciences in accounting for top grades.

Fig. 1.5h

1.6 GCSE Grade Distribution

The charts in figure 1.6a depict the detailed grade distributions for GCSEs in maths,
biology, chemistry and physics, from 2001 to 2010. Achievement in the maths and
science subjects has continued to increase despite the widening of access to
separate science GCSEs during the last few years. There is a small but noticeable
additional jump in the grade distributions in 2008, when the double and single
science alternatives were replaced by core and additional science. There appears to
have been some correction of this in 2009 and 2010, with the very highest grades (A*
and A) stabilising, while passes at grades A-C continue to increase for biology, but
also tail off slightly for maths, chemistry and physics. The grade distribution is much
more evenly spread for maths than for the separate science GCSEs, with top grades
A* or A accounting for around half of entrants in the sciences, but less than one fifth
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of entrants for maths. This is the reverse of the pattern at A level, where grades A* -
B are significantly more common in maths than in the sciences.

Fig. 1.6a
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Figure 1.6b summarises the science GCSE grade distributions, adding the combined
science GCSEs to the detailed picture of the separate sciences presented above.
Less than one fifth of entries results in grades A* or A across the combined science
GCSEs, both previous and current. Single science had the lowest achievement of all
science GCSEs, with only around a fifth of entries awarded grades A*-C. The core
science GCSE which has replaced it has better rates of achievement, a fraction lower
than those for additional science, where an element of selection takes place.

Fig. 1.6b

1.7 Rates of GCSE Entry

The following analyses present the participation rates for maths and science GCSEs,
expressed as percentages of the relevant cohort. For years 2001-2004, the cohort is
counted as pupils aged 15; from 2005, the basis for reporting changed to pupils at
the end of Key Stage 4 in their studies, allowing a more flexible approach to the
timing of an individual pupil’s qualifications to be adopted, with a fraction of pupils
sitting GCSE exams at age 14 or 16 instead of 15.

For GCSE maths, participation is over 90% with this qualification being the main
vehicle for delivering maths as a compulsory element of the curriculum. The
increases in the numbers of top grades in GCSE maths described in the previous
section are also reflected in the proportion of the cohort achieving grades A* or A.
This demonstrates that the numerical increases in these grades are not just an
artefact of changes in the population size.

In fact, the existence of multiple attempts at GCSE maths by some pupils means that
a higher percentage of the cohort (18.9%) achieves grade A* or A, than the
percentage of maths entries resulting in the same grades (16.1%). The rates of entry
and achievement were slightly higher following the change in cohort basis to the end
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of Key Stage 4, as achievements by pupils sitting GCSEs early or late began to be
included. The percentage of the cohort achieving grades A* or A in GCSE maths has
risen from 15% in 2005 to 19% in 2010.

Fig. 1.7a
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The charts in figure 1.7b depict the cohort rates of participation and achievement for
the various science GCSEs. The pattern of transferring popularity from combined
science GCSEs to separate sciences is confirmed by these analyses, with separate
science participation now reaching 18% of the cohort and core science entry
declining to 63% of the cohort (with 45% continuing to additional science). In 2010,
achievement of grades A* or A has increased to 9% of the cohort for the separate
sciences, and fallen to 8% for core science and 7% for additional science.

Fig. 1.7b

1.8 GCSE Maths Early Entries

This section describes analysis of early entries to GCSE maths by pupils who have
not yet reached the end of year 11. The number of early entries in GCSE maths has
been increasing annually over the last few years, as has the subset of these pupils
who then retake the qualification by the time they reach the end of their Key Stage 4
studies.

Of the pupils at the end of Key Stage 4 in 2009, 554 thousand (94%) took GCSE
maths only once; 23 thousand of these were early entries. Including this 4% of pupils
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who took GCSE maths early and only once, 59 thousand (10%) in total took maths
early; the remaining 36 thousand (6%) from the early entrants group took the GCSE
more than once. This multiple entry group breaks down into 32 thousand with one
retake, 4 thousand with two retakes, 160 with three retakes and 14 with four retakes.

Figure 1.8a depicts the rise in early entries, subsequent retakes, and the number of
those retakes which resulted in an improved grade. Of the 59 thousand early maths

entries in the 2009 Key Stage 4 cohort, over half retook by the end of year 11, and
one quarter eventually achieved a better grade than their first attempt.

Fig. 1.8a
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The best eventual grades achieved in GCSE maths by the 2009 Key Stage 4 cohort
are plotted in figure 1.8b. Compared with all pupils, those who had early entries were
slightly more likely to achieve an A* star grade, but less likely to achieve grades A-C,
with the biggest difference for grade B. This reflects the fact that early entry is not
only used for high achievers, but also in other instances to allow the possibility of
retakes where pupils may struggle to achieve a good grade at the first attempt.

Fig. 1.8b
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The earliest entrants, sitting GCSE maths for the first time at the end of year 10, are
most likely to achieve A* or A as their best grade in maths; on the other hand they
also run the greatest risk of ending up with grades F, G and U (see figure 1.8c).
Entrants in mid year 11 are least likely to achieve grades A*-B as their best grade,
but are the most likely group to receive grades C-E. Traditional end of year 11
entrants are the most likely group to achieve a grade B and the least likely to receive
grades F-U.

Fig. 1.8c
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Year 10 early entrants who initially achieved grade D were the most likely of this
group to retake GCSE maths by the end of year 11 (see figure 1.8d). Meanwhile,
over half of pupils whose initial year 10 grade was B or C did not attempt to better
this grade by retaking. This apparent level of satisfaction with a grade C or better
may reflect the responses of schools or pupils to the use of threshold measures of
attainment in previous government targets, and more generally to define socially
acceptable levels of success at GCSE.

Fig. 1.8d

1.9 Local Authority Variation in Outcomes at Keys Stages 4 and 5

The national GCSE and A level maths and science participation figures reported
earlier in this chapter mask considerable variation between Local Authorities. For
example, in 2010, the percentage of maintained mainstream pupils who took triple
science (all three of biology, chemistry and physics) at GCSE ranged from as low as
4% up to almost ten times this rate, at 39%. Uptake of A level maths in 2010 by the
2008 GCSE cohort varied from 1% up to 16%; for A level biology this was 2% to
21%*, for chemistry 1% to 13%, and for physics <1% to 11%. Annex D contains
underlying data for the following charts as well as additional context variables for
each LA.

Figure 1.9a maps the relationship between triple science GCSE and A level science
entries at LA level. The association between GCSE triple science and A level uptake

* City of London had an even higher rate of biology continuation at 33%, but this is excluded from the
reported range as this LA had fewer than 200 KS4 pupils, all of whom attended independent school.
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is strongest for physics (r? = 0.26), followed by chemistry (r? = 0.19), then biology (r*
= 0.15); these are relatively small correlations, but nevertheless there is a clearly
visible pattern of higher A level entry in Local Authorities where triple science is more

prevalent.

Fig. 1.9a
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Figure 1.9b charts the relationship between the levels of deprivation in the areas in
which key Stage 4 pupils live, and their rates of maths and science entry at A level.
There is no correlation between IDACI (Income Deprivation Affecting Children Index)
scores and uptake of biology or chemistry at A level (r* < 0.02). For physics and
maths however, there is a small relationship between deprivation and uptake, with
Local Authorities characterised by higher levels of deprivation exhibiting smaller
proportions of pupils continuing to these A level subjects (physics r? = 0.14; maths r?
=0.07).

Fig.1.9b
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Chapter 2. Prior Attainment, Continuation & Progression

This chapter examines the importance of prior attainment in influencing the likelihood
of continuing to A level and of subsequently achieving grades A or B in maths and
science subjects. Section 2.1 presents the rates of participation in maths, biology,
chemistry and physics A levels as percentages of the cohort as a whole, contrasted
with continuation for high attainers (those achieving above the expected level) at
each prior Key Stage.

Sections 2.2 to 2.5 shift the focus from A level entries to progression to top grades at
A level in each of the subjects, and from each prior Key Stage, comparing the
incidences of A level achievement for high prior attainers with achievement of the
cohort as a whole. The effects of choice and selection can be seen through the
contrasting of cohort incidence rates, and rates of incidence amongst those who
actually went on to enter the relevant A level subject. Grade A and B achievements
are then split to give placements by prior attainment at each Key Stage; this analysis
reveals the attainment histories of the largest groups of pupils who go on to achieve
high grades at A level.

Finally, section 2.6 draws together progression across Key Stages 1-4, and section
2.7 assesses the extent of path dependence in reaching GCSE as a high attainer in
maths or science.

Coverage All analyses in this chapter cover maintained mainstream schools cohorts
at the relevant Key Stage. Complete prior attainment data are available for this
group in most cases. Special schools and independent schools are not included in
the analysis. Years reported are the KS5 A level exam year for the cohort; where a
2009 result is reported, this refers to percentages of the 2007 GCSE cohort, i.e. the
scope is pupils continuing directly to KS5 after GCSE and completing A levels in two
years.
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2.1 Continuation Across the Key Stages

Chart 2.1a presents the percentages of maintained mainstream pupils who went on
to enter a full A level in maths in 2007-2009. The strongest Key Stage influence on
continuation by a significant margin is prior attainment at Key Stage 4 (GCSE). In
2009, 47% of high attainers at GCSE maths continued to A level maths, compared
with 26% who achieved above the expected level at Key Stage 3, 22% who
exceeded the expected level at Key Stage 2, and 21% who did so at Key Stage 1.
This compares with a continuation rate of 7% for the entire cohort; hence high prior
attainers at KS4 were nearly seven times as likely as average to enter A level maths,
and those who exceeded the expected level at Key Stages 1-4 were three to four
times as likely to continue to A level maths.

Fig. 2.1a
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Turning to the numbers of A level maths entries contributed by the high prior attaining
groups, figure 2.1b illustrates the dominance of the high attaining groups at Key
Stages 2-4. As there are a larger number of high attainers in maths at KS3 than at
GCSE, pupils with level 7+ at KS3 outnumber those with grades A* or A at GCSE
despite the much stronger progression rate for the GCSE high attainers. The vast
majority of A level maths entrants have a history of high attainment in the subject that
stretches back at least as far as the end of primary education.

Fig.2.1b
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Moving on to biology A level continuation, figure 2.1c compares the rates of entry for
high prior attainers in science and the cohort as a whole. Again, Key Stage 4
provides the strongest influence on continuation, although the margin between KS3
and GCSE prior attainment is much smaller than was the case for maths, mainly due
to weaker continuation of the GCSE high attainers in biology than maths; KS2
science attainment is noticeably less influential than was the case for maths.

For A level biology entrants in 2009, 32% of pupils who had achieved grade A* or A
at GCSE science or biology continued to A level. For KS3 high attainers (with level
7+ in science), the continuation rate was 26%; 12% of KS2 high attainers continued,
as did the same percentage of KS1 high attainers. These rates of continuation mean
that GCSE high attainers were six times as likely to enter A level biology as the
cohort average of 5%; KS3 high attainers were 5 times as likely to continue to A
level, and KS2 and KS1 high attainers were both twice as likely as the average.

Fig. 2.1c

52



It can be seen from figure 2.1d that the total number of continuations to A level
biology contains a lower share of high prior attainers from