ANNEX A

SUMMARY OF SURVEY RESULTS

Introduction

A1.
This annex presents the main findings of our survey into the views and needs of teachers of science in primary and secondary state schools concerning:

· their career-long continuous professional development (CPD);

· the identification, collection and spread of good practice in science teaching;

· the support for school science provided by the many private and public sector organisations and institutions; and

· the use of Information and Communication Technology (ICT) for these purposes.

A2.
The survey was undertaken by the School of Education, King’s College London during June and July 1999 through:


20 focus groups involving more than 150 teachers from 50 schools in five regions of England; and


a questionnaire survey of a randomly selected sample of 1973 primary and 735 secondary state schools in England.  

A3.
Three questionnaires were sent to each school  one for the headteacher, one for a teacher of science with less than five years experience, and one for a more experienced teacher of science.

A4.
A total of 2,355 questionnaires (29% of the total of 8124 distributed) were returned from 1279 schools (47% of the total sample) as follows (:Table 1):

Table 1:  Response rates to the questionnaire survey.

	
	Primary
	Secondary

	Number of Schools
	745  (38%)
	505  (68%)

	Number of Headteachers
	565  (29%)
	360  (49%)

	Number of teachers
	854  (22%)
	576  (42%)

	 within first five yrs of career                                             
	289
	223

	 over 5 yrs into career
	565
	353


Teachers’ qualifications

A5.
Among the primary teachers, the percentage of those without an A-level or higher qualification in a science based subject was 69% for biology, 85% for chemistry and 89% for physics.  The percentages without a first or higher degree in a science based subject were 88% for biology, 96% for chemistry and 98% for physics (:Table 2).

Table 2:  Qualifications of primary teachers by science subject (n=854)

	
	Qualification obtained

	Subject of qualification
	<O/GCSE
	O/GCSE
	A-level
	BSc
	MA
	PhD

	Biology
	19
	50
	19
	11
	<1
	<1

	Chemistry
	42
	42
	12
	3
	0
	<1

	Physics
	47
	42
	9
	1
	<1
	0

	All subjects
	108
	134
	40
	15
	<1
	<1


A6.
The results for secondary teachers are shown in Table 3 below: 

Table 3:  Qualifications of secondary science teachers at Key Stages 3 and 4 (n=576)

	At key stage 3, the percentages of those teaching a science topic without an A-level in the subject were:

37% of those teaching biology;

19% of those teaching chemistry;

      37% of those teaching physics.
	At key stage 4, the percentages of those teaching a science topic without an A-level in the subject were:

26% of those teaching biology;

13% of those teaching chemistry;

       29% of those teaching physics.

	and similarly the percentages of those without a related degree were:

      53% of those teaching biology

      62% of those teaching chemistry

      76% of those teaching physics
	and similarly the percentages of those without a related degree were:

39% of those teaching biology;

       51% of those teaching chemistry;

       66% of those teaching physics


Teachers’ levels of confidence

A7.
The teacher’s self professed levels of confidence varied considerably depending, inter alia, on the area of the curriculum being taught, the length of experience of the teacher and whether the teacher is primary or secondary. 

A.8.
As might be expected, the teachers in the first five years of their careers generally had less confidence in teaching science than their more experienced colleagues. But even among the more experienced there were significant variations, especially between the science topics taught and between key stages 3 and  4 (:Tables 5a-5c):

A9.
All the primary teachers taught across the curriculum:  15% reported teaching science for 1 hour each week or less, 55% taught science for 2 hours, 19% taught 3 hours per week and 11% taught science for more than 3 hours per week (:Table 4).

Table 4:  The number of hours per week of science taught by the primary teachers (n=854)

	
	Teachers

	Number of hours
	Number
	%

	<1 hour/week
	17
	2

	1 hour/week
	114
	13

	2 hours/week
	466
	55

	3 hours/week
	165
	19

	4 hours/week
	47
	6

	5 hours/week
	18
	2

	> 5 hours/week
	26
	3


A10.
Altogether the primary teachers were less confident about teaching science than about mathematics or english at key stage 2. Only 57% reported having a lot of confidence in teaching science, appreciably lower than the figures for the other core subjects of english (66%) and mathematics (63%). As for key stage 2, their levels of confidence were notably low with only 44% having a lot of confidence in teaching the programme of study at key stage 2 for Sc1 - Experimental and Investigative Science, and 47% for Sc4 - Physical Processes.

Table 5a

	
	Primary Confidence Levels at Key Stage 2

Figures are % of  the teachers covered in each row

	Years of

Teaching
	Sc1

Experimental 
	Sc2

Life & Living Processes
	Sc3

Materials 
	Sc4

Physical Processes

	
	A Lot
	 Some
	Little
	A Lot
	Some
	Little
	A Lot
	Some
	Little
	A Lot
	Some
	Little

	0-5

n=289
	37
	55
	7
	54
	45
	1
	47
	50
	2
	33
	58
	9

	6-10
n=138
	47
	50
	3
	72
	27
	1
	61
	38
	1
	54
	42
	4

	11-20
n=174
	56
	41
	3
	76
	22
	2
	67
	31
	2
	55
	40
	5

	21-30
n=221
	45
	50
	5
	74
	24
	2
	63
	34
	2
	54
	40
	5

	30+
n=31
	32
	68
	0
	77
	23
	0
	61
	34
	3
	39
	55
	6

	All


	44
	51
	5
	67
	31
	1
	58
	40
	2
	47
	47
	6


A11. 
Within their generally high levels of confidence in teaching at key stage 3, 1 in 4 secondary teachers only had some confidence when teaching the programmes for Sc2 Life & Living Processes and Sc4 Physical Processes. Moreover, 87% of all these teachers wanted more ideas for science investigations despite their high level (a lot) of confidence.

Table 5b

	
	Secondary Confidence Levels at Key Stage 3

Figures are % of  the teachers covered in each row

	Years of

Teaching
	Sc1

Experimental 
	Sc2

Life & Living Processes
	Sc3

Materials 
	Sc4

Physical Processes

	
	A Lot
	 Some
	Little
	A Lot
	Some
	Little
	A Lot
	Some
	Little
	A Lot
	Some
	Little

	0-5

n=289
	82
	17
	1
	83
	14
	1
	85
	14
	0
	75
	24
	<1

	6-10
n=138
	94
	6
	0
	88
	12
	0
	90
	10
	0
	82
	18
	0

	11-20
n=174
	93
	7
	0
	83
	15
	1
	88
	12
	1
	80
	18
	<1

	21-30
n=221
	92
	8
	0
	72
	21
	6
	87
	12
	1
	87
	10
	1

	30+
n=31
	96
	5
	0
	73
	27
	0
	86
	14
	0
	91
	5
	5

	All


	89
	11
	<1
	80
	16
	2
	87
	13
	0
	81
	18
	1


A12.
Significantly, secondary teachers’ levels of confidence drop markedly with far greater variation across the 4 programmes and bands of experience when they teach pupils at key stage 4, the final stage leading up to the GCSE examinations, which are now used as a one of the most important measures of a school's performance.

Table 5c

	
	Secondary Confidence Levels at Key Stage 4
Figures are % of  the teachers covered in each row

	Years of

Teaching
	Sc1

Experimental 
	Sc2

Life & Living Processes
	Sc3

Materials 
	Sc4

Physical Processes

	
	A Lot
	 Some
	Little
	A Lot
	Some
	Little
	A Lot
	Some
	Little
	A Lot
	Some
	Little

	0-5

n=289
	72
	26
	1
	59
	25
	13
	57
	36
	5
	44
	41
	14

	6-10
n=138
	80
	14
	4
	57
	31
	8
	70
	22
	4
	45
	49
	4

	11-20
n=174
	88
	8
	2
	53
	37
	7
	64
	28
	5
	56
	29
	10

	21-30
n=221
	81
	13
	0
	38
	40
	15
	57
	30
	6
	57
	29
	6

	30+
n=31
	77
	14
	0
	46
	23
	23
	50
	36
	5
	50
	32
	9

	All


	79
	17
	1
	52
	32
	12
	60
	31
	5
	50
	35
	10


A13.
At key stage 4, only a half of the respondents had some confidence in teaching the programmes Sc2 Life & living Processes and Sc4 Physical Processes. The figures for Life & Living Process are perhaps surprising in the light of the growing proportion of  graduates with biology or another life science based degree who are entering the profession. 

A.14.
Other than for Sc1 Experimental & Investigative Science, between 40%  and 50% of the teachers regardless of years of experience felt themselves as having only some or a little confidence in teaching these programmes.

Correlation between qualifications and levels of confidence

A15.
An analysis of the responses from all the teachers and from those within the first five years of their career revealed a correlation between these teachers’ highest subject qualifications and their levels of confidence:

(a)  Higher level biology qualifications were not associated with confidence in teaching biology at KS3 (r = 0.01) for inexperienced teachers but were positively associated for all teachers (r = 0.14). Higher level biology qualifications were positively associated with confidence in teaching the subject at KS4 for both groups (r = 0.23 (inexperienced)/0.24 (all)). They were negatively associated with confidence in teaching physics at KS4 (r = -0.21/-0.10).

(b)  A higher level of chemistry qualification was positively associated with confidence in teaching chemistry at KS3 (0.21 (inexperienced)/0.24 (all)) and at KS4 (r=0.20/0.24).

(c)  A higher level qualification in teaching physics was correlated with a lack of confidence in teaching biology both at KS3 (r = -0.24 (inexperienced)/-0.19 (all)) and KS4 (r = -0.33/-0.17); had little correlation with the teaching of chemistry (KS3: r = 0.0/-0.03, KS4: r = -0.10/0.02); and had a positive correlation with confidence in teaching physics at KS3 (r = 0.22/0.18) and at KS4 (r = 0.27/0.24).

Funding of INSET

A16.
The amount of money available for INSET varied widely among the schools which responded to the survey.  The mean total amounts available were £4,140 in the primary schools and £14,730 in the secondary schools.  The money available for INSET per member of staff varied from £20 to £3000 in the primary schools and £50 to £1500 in the secondary schools (: Tables 6).  The average amount per teacher was £445 in primary schools and £304 in secondary schools.  (The mean size of schools was: primary 9.3 FTE, secondary 48.5 FTE).

Table 6:  Distribution of INSET funding per teacher 

	Amount
	Primary Teachers %

n = 565
	Amount
	Secondary Teachers

n = 360

	£0-100
	8
	£0-150
	15

	£101-300
	17
	£151-300
	38

	£301-500
	52
	£301-600
	38

	£501-1000
	9
	£601-1000
	8

	£1000+
	15
	£1000+
	< 2


Allocation of INSET funds

A17.
50% of the primary headteachers reported that they themselves decided the allocation of INSET funds, whereas this figure was 15% for secondary headteachers 

(: Table 7).  However, the combined figure for allocating funding by the headteacher or a colleague was similar in primary schools (75%) and secondary schools (76%).

Table 7:  Allocation of INSET funds in the primary and secondary schools

	
	Primary schools (n=565)
	Secondary schools (n=360) 

	Method of allocation
	%
	%

	Head decides
	50
	15

	Colleague decides
	25
	61

	Budget devolved to individuals
	6
	29

	Bids from individuals
	11
	9

	Other
	32
	29


A18.
When determining the allocation in INSET funding, 88% of the primary headteachers and 84% of the secondary headteachers ‘often’ (rather than ‘occasionally’ or ‘rarely’) determined INSET needs in line with School Development Plans (: Tables 8a and 8b).  The second most important consideration was individual requests (41% ‘often’ in primary schools and 51% ‘often’ in secondary schools).

Table 8a:  Basis for determining INSET funding allocations in the primary schools (n=565)

	Basis
	Often

%
	Occasionally

%
	Rarely

%
	Never/Omitted
%

	Individual Requests
	41
	56
	2
	2

	Informed by the School 

Development Plan
	88
	11
	0
	1

	Senior Colleagues
	22
	50
	14
	14

	Examination Results
	20
	50
	22
	8

	LEA Inspector
	7
	50
	32
	11

	Ofsted
	31
	58
	7
	4

	Other
	9
	2
	1
	87


Table 8b:  Basis for determining INSET funding allocations in the secondary schools (n=360)

	Basis
	Often

%
	Occasionally

%
	Rarely

%
	Never/Omitted
%

	Individual Requests
	51
	47
	1
	2

	Informed by the School 

Development Plan
	84
	15
	0
	1

	Senior Colleagues
	33
	62
	2
	3

	Examination Results
	12
	58
	23
	7

	LEA Inspector
	5
	37
	52
	7

	Ofsted
	18
	60
	15
	7

	Other
	11
	7
	1
	81


The Teachers’ INSET

A19.
Most of the teachers who responded to the survey had received some formal INSET during the year, with over half having undertaken ICT INSET (: Table 9).

Table 9:  The INSET that the primary and secondary teachers of science received in 1998/99

	
	Sector

	
	Primary (n=854)
	Secondary (n=576)

	Topic
	%
	%

	Preparation for senior management
	15
	10

	Preparation for middle management
	8
	18

	ICT
	59
	53

	Class management
	24
	30

	Teaching skills
	30
	37

	Subject knowledge
	23
	15

	Assessment
	53
	44

	Mentoring
	18
	19


Table 10:  Primary and secondary teachers’ evaluations of the INSET that they received during 1998/99.

	
	
	
	Generally useful %

	Sometimes useful %


	Rarely useful %



	Topic
	P n=
	S n=
	Primary
	Secondary
	Primary
	Secondary
	Primary
	Secondary

	Preparation for senior management
	127
	57
	64
	58
	35
	40
	0
	2

	Preparation for middle management
	72
	104
	54
	57
	43
	39
	0
	4

	ICT
	507
	308
	54
	41
	38
	50
	6
	8

	Class management
	201
	171
	44
	37
	45
	58
	5
	5

	Teaching skills
	255
	215
	66
	53
	30
	42
	2
	3

	Subject knowledge
	193
	86
	65
	57
	29
	38
	2
	2

	Assessment
	454
	251
	50
	45
	43
	49
	3
	2

	Mentoring
	150
	111
	55
	50
	39
	42
	5
	7


A20.
Less experienced teachers attended fewer courses than their more experienced colleagues.

A21.
Although few teachers regarded their INSET as ‘rarely useful’, their levels of satisfaction varied considerably for different topics (: Table 10).  Courses that addressed improving teaching skills and subject knowledge were generally rated more highly than other topics.  Teacher evaluations were lowest for courses on Information and Communication Technology (ICT), class management and assessment.

A22.
Primary teachers rated the INSET given by colleagues in their own school as more useful than INSET received away from school.  Secondary teachers rated the INSET they received away from school as more useful than INSET given by colleagues in their own school (: Table 11).

Table 11:  Primary and secondary teachers’ opinions about their science INSET in 1998/99.

	
	
	Mostly useful %


	Some use %


	Little use %



	Source
	P n=
	S n=
	Primary
	Second

ary
	Primary 
	Second

ary
	Primary
	Second

ary

	In school, from colleagues
	724
	493
	61
	37
	35
	56
	2
	7

	In school from outsiders
	568
	385
	54
	29
	43
	57
	3
	15

	Out of school
	658
	392
	56
	53
	42
	42
	2
	4


A23.
Headteachers in both primary and secondary schools viewed INSET delivered in school by colleagues as being more useful for their science staff (: Table 12) and also rated demands on teachers’ time and finance as being the most significant constraints on INSET provision.

Table 12:  Primary (n=565) and secondary (n=360) headteachers’ opinions on the INSET provided to their staff.

	
	Mostly useful %


	Some use %


	Little use %



	Source
	Primary
	Secondary
	Primary 
	Secondary
	Primary
	Secondary

	In school, from colleagues
	54
	70
	38
	27
	3
	1

	In school from outsiders
	38
	42
	47
	50
	4
	2

	Out of school
	38
	26
	52
	67
	6
	4


The Teachers’ Views on Support from Third Parties

A24.
24% of primary teachers and 31% of secondary teachers rated the help that they received from LEA advisors as ‘poor’ (: Table 13).  Teachers in urban schools were more critical of the advice than teachers in suburban or rural schools.  31% of primary teachers and 42% of secondary teachers rated the help that they received from teachers’ centres as ‘poor’.  

A.25.
Among those teachers who had heard of the main professional organisation, the Association for Science Education (ASE), the levels of satisfaction varied from 82% ‘satisfactory’ or better (primary teachers) to 90% (secondary teachers).  Some 26% of the primary teachers had not heard of the ASE.

Table 13:  Primary and secondary teachers’ opinions about the quality of science advice received from various sources.

	
	
	Good %


	Satisfactory %


	Poor %



	Source
	P n=
	S n=
	Primary
	Second

ary
	Primary
	Second

ary
	Primary
	Second

ary

	Other teacher
	675
	529
	59
	70
	37
	27
	4
	3

	LEA advisors
	421
	292
	33
	26
	43
	43
	24
	31

	Teachers’ Centres
	338
	146
	21
	7
	48
	51
	31
	42

	ASE
	335
	324
	32
	36
	50
	54
	18
	10


A26.
Teachers reported using a range of different sources of information in their lessons (: Table 14).

Table 14:  The sources of information used by primary (n=854) and secondary (n=576) teachers of science

	
	Often %


	Occasionally %


	Rarely %



	Source
	Primary
	Secondary
	Primary 
	Secondary
	Primary
	Secondary

	Textbooks
	43
	89
	36
	10
	21
	1

	Other books
	61
	46
	35
	46
	4
	7

	Videos
	26
	51
	54
	45
	19
	4

	CD ROMs
	14
	15
	52
	51
	34
	34

	Periodicals
	16
	11
	46
	36
	37
	53

	Courses
	16
	7
	51
	52
	32
	41

	Colleagues
	25
	39
	54
	51
	21
	10


A27.
Teachers reported using third party resources only infrequently (: Table 15).  

A28.
Criticisms of third party support included its lack of relevance to new versions of the National Curriculum, a lack of time to differentiate what was useful and poor independent advice on the value of third party materials.

Table 15:  Sources of 3rd party materials used by primary (n=854) and secondary (n=576) teachers and their frequency of use.

	
	Frequently %


	Occasionally %


	Never %


	Not aware of resources %



	Source
	Prim
	Second
	Prim
	Second
	Prim
	Second
	Prim
	Second

	Industry
	2
	4
	32
	50
	45
	37
	20
	9

	Societies
	1
	8
	11
	50
	55
	38
	32
	4

	Government agencies
	<1
	1
	12
	31
	52
	51
	34
	17

	Charities
	<1
	1
	19
	27
	41
	40
	39
	31

	Museums
	8
	2
	63
	41
	23
	49
	5
	7

	SETNET
	<1
	1
	4
	11
	22
	32
	73
	56

	ASE
	7
	10
	28
	45
	39
	39
	26
	6


A29.
The teachers also reported that they would like to have more resources provided to them on ideas for conducting scientific investigations (89% of primary teachers and 87% of secondary teachers) and also more courses for teachers themselves (81% primary and 78% secondary) (: Table 16).

Table 16:  Resources that primary and secondary teachers of science would like more of.

	
	Yes %


	Possibly %


	No %



	Source
	Primary
	Second

ary
	Primary 
	Second

ary
	Primary
	Second

ary

	Tours of scientific establishments
	16
	44
	47
	45
	38
	11

	Ideas for science investigations
	89
	87
	9
	12
	2
	1

	Teaching material about social and ethical issues of science
	47
	61
	42
	33
	10
	6

	Other material
	88
	83
	11
	16
	1
	1

	Courses for pupils
	47
	58
	39
	36
	15
	6

	Courses for teachers
	81
	78
	17
	21
	2
	1


Use of Information and Communication Technology

A30.
The National Grid for Learning was used only ‘rarely’ by 71% of primary teachers and 72% of secondary teachers of science (: Table 17).  Only 9% of secondary teachers reported using computers ‘often’ in science lessons, 65% used computers ‘occasionally’ and 26% used them ‘rarely’.  The figures for primary teachers were more encouraging, with 42% of teachers reporting using computers ‘often’ in their teaching.  

A31.
65% of secondary science teachers reported using computers ‘often’ for preparing materials and 62% used them ‘often’ for administration.  The figures for primary teachers (43% using computers ‘often’ for preparing materials and 35% ‘often’ for administration) were lower due to limited resources and less non-contact time in primary schools (: Table 17).

Table 17:  Primary (n=854) and secondary (n=576) teachers’ use of computers for science teaching

	
	Often %


	Occasionally %


	Rarely %



	Use 
	Primary
	Secondary
	Primary
	Secondary
	Primary
	Secondary

	Preparing materials
	43
	65
	41
	27
	16
	8

	Administration
	35
	62
	33
	26
	32
	12

	Teaching
	42
	9
	50
	65
	8
	26

	National Grid for Learning
	6
	3
	23
	25
	71
	72

	Internet
	11
	21
	33
	43
	56
	36

	Email
	16
	29
	24
	26
	60
	45


A32.
The major constraint on teachers’ use of ICT for teaching purposes was reported as a lack of time (88% of primary teachers and 86% of secondary teachers) 

(: Table 18).  The next most important was reported as being ‘know-how’ for primary teachers (56%) and access to equipment for secondary teachers (65%).

Table 18:  Constraints on teachers’ use of ICT

	
	Primary (n=854)
	Secondary (n=576)

	Constraint
	%
	%

	Know how
	56
	37

	School access
	42
	18

	Equipment access
	40
	65

	Time 
	88
	86

	Help
	48
	38

	Cost
	29
	28


CST

February 2000

ANNEX B 

OTHER SUPPORTING EVIDENCE.

B1.
Deployment of Science Teachers by subject specialism

· A 1999 study on the deployment of science teachers at Key Stage 4
 suggests that:

· specialist physics teachers are substantially under-represented in schools.

· a substantial majority of schools (60%) have persisted with specialist teaching at KS4, compared to 30% at KS3.

· while in some schools non specialist science teaching at KS4 is undertaken on principle, in a much larger number it appears to be a reflection in part of the limited availability of specialists in physics and chemistry.

· in the experience of respondents, the emphasis on teaching across the sciences is greater in teacher training institutions than in schools.

· science teachers are polarised in their views about the advantages and disadvantages of a reduction in specialist teaching of the sciences.

· The report’s recommendations included the following:

· a policy of seeking to train teachers to teach across all three science specialisms should be regarded as a longer-term strategy for professional development, requiring substantial resources and available to experienced science teachers who are willing and able to develop in this way.

B2.
Views of Teachers about the effects of the National Curriculum (NC) on Science Teaching

· Another 1999 study by Leeds University
 suggests that:

· the teachers are spending more time on detailed lesson planning, clarifying their lesson objectives, making more use of textbooks, worksheets and “bought-in courses” and putting increased emphasis on schemes of work.

· the NC has also led to greater collaboration among science teachers, increased demands on technical staff, closer monitoring of pupil progression, more homework for pupils, enhanced feedback to pupils about their work and improvement in the coherence of the science curriculum.

· As seen by the teachers, the NC has adversely affected their freedom of professional choice of teaching activities, the amount and range of laboratory activities undertaken and the pupils’ enjoyment of science.

B3.
Pupils’ Views of School Science

· In an ongoing study by King’s College London
, pupils draw a clear, unfavourable distinction between school science on the one hand and the value and relevance of science and technology to their lives on the other.

· Pupils judge school science as authoritarian and dogmatic - a factual subject to learn rather than to engage with, one which does not compare favourably with other NC subjects.

· More especially:

· the pupils were predominantly critical or negative about school science and especially the rushed nature of their lessons, the qualities of the subject, the difficulty of science and the disparate nature of the National Curriculum.

· 50% of them felt that they had been frog marched across the scientific landscape with no time to absorb what they had just learnt, no opportunity to pursue topics of a particular interest and most importantly no time for discussion.

· in contrast to other subjects such as English and History, school science did not allow them anywhere near as much opportunity for reflective and discursive activity.  They judged it to be overloaded with context, with particular emphasis on learning facts and “right” answers and lacking sufficient relevance to their daily lives or concerns and sufficient examples of contemporary science.

B4.
OFSTED Assessment of Science Teaching Standards

· OFSTED’s 1997/98 annual report acknowledges weaknesses but refers to the improved motivation and achievement of pupils in many schools.

· The report refers to science teaching at KS4 as being good or very good in 40% of schools, satisfactory in another 48% and unsatisfactory or poor in only 12%.  The position is much the same at KS3 but with slightly fewer schools (10%) in the unsatisfactory or poor category.

· In a recent report on Secondary Education in England
 OFSTED refers to a steady improvement of standards in science teaching between 1993 and 1997, to 9 out of 10 KS3 and KS4 science teachers having a good command of their subject.

· In line and on a par with other subjects, OFSTED reports a continuing rise in teaching standards for science at KS1 and KS2.

B5.
Key Stage Tests and Examination Results

· The test results at Key Stage 1 have shown a steady improvement in all three subjects of english, mathematics and science, with the results in science being consistently higher.  At Key Stage 2, the test results for all three subjects are lower than for Key Stage 1 but have still shown improvement, with the science results again being highest.  

· At Key Stage 3, the results for science have shown little improvement since 1995 and are lower than the results for english and mathematics (: Table 1).  In a recent speech
, the Secretary of State for Education and Employment, the Rt Hon David Blunkett MP highlighted concerns over these science results at Key Stage 3, stating that “there is evidence to suggest that pupils make 6 terms progress in science at Key Stage 3 instead of 9”.

Table 1:  Trends in the percentage of pupils achieving target attainment levels in Key Stages 1, 2 and 3.

	
	Key Stage 1 - Level 2 and above


	Key Stage 2- Level 4 and above


	Key Stage 3- Level 5 and above



	Year (1990s)
	95
	96
	97
	98
	99
	95
	96
	97
	98
	99
	95
	96
	97
	98
	99

	English
	80
	79
	80
	81
	82
	49
	57
	63
	65
	70
	55
	57
	57
	65
	63

	Maths
	79
	82
	84
	85
	86
	45
	54
	62
	59
	69
	57
	57
	60
	59
	62

	Science
	84
	84
	85
	86
	87
	70
	62
	69
	69
	78
	56
	57
	60
	56
	55


· At GCSE, approximately 70% of pupils are now sitting double award science and just under half are achieving A-C grades. 

· Since 1992/93, there has been an increase in the numbers of pupils passing either single or double award science at GCSE (from 446,000 to 509,000) as well as an increase in the percentage of pupils passing these examinations (from 71% to 82%) (: Table 2).

Table 2:  Proportions of 15 year olds passing GCSE science in either combined science or individual sciences:  1992/93 - 1997/98

Percentages
	
	Combined science
	Individual science subjects

	
	Single
	Double
	Total
	Total
	1
	2
	3
	Mean

	1992/3
	13.9
	57.1
	70.9
	12.6
	2.9
	4.2
	5.5
	2.23

	1993/4
	10.0
	68.7
	78.7
	7.8
	0.9
	1.3
	5.6
	2.59

	1994/5
	9.2
	70.9
	80.0
	6.5
	0.6
	0.9
	5.0
	2.68

	1995/6
	9.5
	70.6
	80.1
	6.7
	0.5
	0.8
	5.4
	2.72

	1996/7
	8.3
	72.2
	80.5
	6.6
	0.5
	0.8
	5.3
	2.72

	1997/8
	8.4
	73.2
	81.6
	6.9
	0.5
	0.7
	5.7
	2.76


	Numbers (thousands)

	1992/3
	74
	305
	379
	67
	15
	22
	29
	

	1993/4
	53
	366
	419
	42
	5
	7
	30
	

	1994/5
	53
	410
	463
	37
	3
	5
	29
	

	1995/6
	56
	419
	476
	40
	3
	5
	32
	

	1996/7
	49
	423
	472
	39
	3
	5
	31
	

	1997/8
	48
	421
	469
	40
	3
	4
	33
	


· The proportion of pupils gaining A*-C grades in single and double award science has increased by 5% between 1994/95 and 1997/98

· At A level, approximately 6% of the age cohort are sitting Physics, 7% are sitting Chemistry and 9% are sitting Biology.  These percentages have oscillated a little during the 1990s with only Biology showing any real increase.

· The percentage of A-level pupils passing one, two or three science A-levels or one or two sciences plus mathematics has varied little since 1993/94 (: Table 3).

Table 3.  Trends in the proportion of all 17 year olds passing at least one science A-level in England

Per cent
	
	
	Number of science passes with or without other subjects
	Sum
	
	

	
	Arts/social science only*
	1 
	2 
	3 +
	
	At least one science and maths
	At least two sciences and one maths

	1993/94
	62
	21
	15
	2
	100
	16
	9

	1994/95
	61
	22
	15
	2
	100
	17
	10

	1995/96
	61
	22
	15
	2
	100
	17
	10

	1996/97
	60
	23
	15
	2
	100
	17
	10

	1997/98
	59
	23
	16
	2
	100
	17
	10


* includes Maths and computer studies 

· The proportion of A-level candidates getting both one and two science passes has risen faster than the proportion getting one or more, two or more and three or more passes in any subject (: Table 4).
· The number of pupils gaining A levels in maths and science subjects increased between 1994/95 and 1997/98 as follows
Mathematics and Mathematical Sciences: by 17% to 49,528 from 42,497.

Computing/IT: by 29% to 6,631 from 5153.

Biology/Biological Sciences: by 30% to 37,846 from 29,142.

Physical and Chemical Sciences/Other Sciences: by 13% to 57,973 from 51,220.
Table 4:  Trends in the proportion of all 17 year olds passing A-levels in science, compared to passes in all A-levels

Per cent

	
	Number of A-level passes
	Number of science A-level passes
	Number of science passes with maths

	
	1 or more
	2 or more
	3 or more
	1 or more
	2 or more
	3 or more
	1 or more
	2 or more
	3 or more

	1992
	90
	74
	53
	29
	13
	2
	14
	8
	0.3

	1993
	91
	76
	56
	34
	15
	2
	15
	9
	0.3

	1994
	92
	78
	58
	35
	16
	2
	15
	9
	0.3

	1995
	93
	79
	61
	36
	16
	2
	16
	9
	0.4

	1996
	93
	80
	63
	37
	16
	2
	16
	9
	0.4

	1997
	93
	82
	65
	38
	16
	2
	16
	9
	0.5

	1998
	94
	82
	66
	39
	17
	2
	16
	9
	0.5


· This pattern would appear to indicate that science has increased its penetration of the A-level flow.  However, the proportion of candidates passing science with maths has risen more slowly over the same period.

· There is also evidence of a skew in the percentages of comprehensive schools which have the highest proportion of candidates passing at least two sciences at A-level, and this skew has increased over time (: Tables 5a and 5b).

Table 5a:  Candidates who passed at least two science A-levels in 1994/95

	% of all A-level candidates in school who passed at least two sciences
	No. of schools
	% of schools
	No. of pupils with two or more science passes
	% of all pupils with two or more science passes

	0-9
	560
	37
	1,248
	11

	10-19
	611
	41
	5,324
	48

	20-29
	265
	18
	3,639
	33

	30+
	68
	5
	941
	8

	Total
	1,504
	100
	11,152
	100


Table 5b:  Candidates who passed at least two science A-levels in 1997/98

	% of all A-level candidates in school who passed at least two sciences
	No. of schools
	% of schools
	No. of pupils with two or more science passes
	% of all pupils with two or more science passes

	0-9
	506
	33
	1,322
	9

	10-19
	661
	43
	6,389
	46

	20-29
	322
	21
	5,151
	37

	30+
	63
	4
	1,074
	8

	Total
	1,552
	100
	13,936
	100


· 30% or more  pupils are  passing two or more science A-levels in  just 4% of comprehensive schools and these schools account for 8% of the total number of pupils with two or more science passes. These pupils are more likely to be aiming to pursue a science or science-related subject at higher education level than those with just one A-level science pass.

B6.
Looking ahead

· Table 6 shows the projected numbers of 11-15 year olds in secondary schools between 1999 and 2011.

Table 6:  Projected numbers of secondary school pupils (11-15 year olds)

(000’s)

	Age
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011

	11
	631
	650
	642
	652
	659
	654
	630
	633
	614
	604
	614
	600
	602

	12
	617
	631
	651
	643
	652
	659
	654
	630
	633
	614
	605
	614
	600

	13
	614
	617
	632
	651
	643
	652
	659
	655
	631
	633
	615
	605
	615

	14
	591
	613
	616
	631
	650
	642
	652
	658
	654
	630
	632
	614
	604

	15
	581
	580
	602
	606
	621
	640
	633
	642
	649
	644
	621
	623
	605


· Over the next 10 years, some 25% of our most experienced science teachers will reach retirement age and during this time the numbers of secondary school pupils will rise and then fall again, leading to a reduced potential for intake into higher education and teacher training.
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ANNEX D:  Glossary of abbreviations and acronyms

ASE

Association for Science Education

CPD

Continuous Professional Development

DfEE

Department for Education and Employment

FTE

Full Time Equivalent (staff)

GCSE

General Certificate of Secondary Education

INSET
Inservice Education and Training

ICT

Information and Communication Technology

KS2

Key Stage 2 (Years 4-6) of the National Curriculum

KS3

Key Stage 3 (Years 7-9) of the National Curriculum

KS4

Key Stage 4 (Years 10-11) of the National Curriculum

LEA

Local Education Authority

NC

National Curriculum

NGfL

National Grid for Learning

OFSTED
Office for Standards in Education

PGCE

Postgraduate Certificate in Education

QCA

Qualifications and Curriculum Authority

QTS

Qualified Teacher Status

S&T

Science and Technology

SETNET
Science, Engineering, Technology, Mathematics Network

TTA

Teacher Training Agency
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