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Session overview

• Secondary assessment in England: who does what and when?

• Structure of science assessments at GCSE and A-level

• Assessment of practical skills

• Resources available
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Secondary 
assessment in 
England
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How is the Secondary Educational system structured in England?

When and what are the assessments in the English educational system?

What is the role of the DfE?

Who is Ofqual, and how is their role different from the DfE’s?

What are the three main awarding bodies in England?
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Secondary assessment in England
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Educational system in England

Typically 8-11 GCSE subjects 

Typically 3 A Level subjects 
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Science subject reforms in England

2011 - Introduction of the English Baccalaureate (EBacc): The EBacc became a performance measure for schools, 
encouraging students to take a core set of academic subjects at GCSE level, including sciences. This led to an 
increase in the number of students studying science subjects at GCSE.

2014 - Introduction of the New National Curriculum: The National Curriculum for science was revised, with a 
focus on developing a deeper understanding of scientific concepts and principles. The curriculum emphasised 
scientific knowledge, practical skills, and the application of science in real-world contexts.

2015 - A level reforms: Significant reforms were made to Science qualifications, including changes to content, 
assessment structure, and grading criteria for science subjects including the introduction of the Science 
Practical Endorsement. This aimed to ensure that students develop essential practical skills during their science 
studies.

2016 – GCSE reforms: Significant reforms were made to Science qualifications, including changes to content, 
assessment structure, and grading criteria for science subjects. 
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The Department for Education (DfE)
‘… is responsible for children’s services and education, including higher and 

further education policy, apprenticeships and wider skills in England.’

Has overall responsibility for setting national policy with regard to education:
• National Curriculum (Key Stages 1–4)
• Types of qualifications (GCSEs, A-levels, Technical Awards etc) including subjects
• Subject content
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The role of the DfE
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• The DfE specify the minimum content that must be in a subject specification (the subject 
content).

• For GCSE science the subject content:
• overlaps with the Science Programme of Study (KS1-4)
• provides continuity and progression to AS/A-level

• The GCSE and A-level sciences subject content was produced in consultation with Ofqual, all 
four awarding organisations and key stakeholders (ASE, RSB, RSC, IOP)

• Any organisation wishing to produce a GCSE or A-level science qualification which is recognised 
for performance table points:

• must use the DfE subject content and
• must have the qualification accredited by Ofqual.
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The DfE subject content
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Sets the assessment criteria for qualifications (eg the types and duration of 
assessment – exam papers, NEA, etc)

Regulates the day-to-day activity of the awarding bodies:
• Awarding and standards
• Malpractice
• Ensures that what we are telling centres is fair and equitable
• Conflicts of interest (eg examiners who write textbooks / teachers who write assessments)
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Regulation: the role of Ofqual
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GCSE and A-level awarding bodies in England

Copyright © AQA and its licensors. All rights reserved.



• Produce the specifications for each qualification using the DfE subject content.

• Provide summative assessment for the specifications.

• Write the assessments to the criteria set by Ofqual (eg types, levels of demand, minimum length of 
assessment).

• Provide valid and reliable assessments that can differentiate students within a cohort, while maintaining 
standards from one year to the next.

• Award grades that maintain standards year on year.

• Issue certificates.

• Deal with special considerations.
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Role of the awarding bodies
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Structure of science 

assessments at 

GCSE and A-level
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AQA - Science for all: 16 specifications
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Entry Level 
Certificate

GCSE AS level A-level Level 3 Applied 
General Science

Single award 
5961

Biology
8461

Biology
7401

Biology
7402

Certificate
1776

Double award 
5962

Chemistry
8462

Chemistry
7404

Chemistry
7405

Extended Certificate
1777

Physics
8463

Physics
7407

Physics
7408

Combined Science: 
Synergy
8465

Environmental 
Science
7447

Combined Science: 
Trilogy
8464
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Transition from KS3, choice at KS4, and progression

Key stage 3 science syllabus, with progress tests

ELC 
Science 
single

ELC 
Science 
double 

Progression to Biology, Chemistry, Physics, Environmental Science A-levels
or Applied General Science

GCSE
Physics

GCSE
Chemistry

GCSE
Biology

GCSE 
Combined 
Science: 
Trilogy

Biology

Chemistry

Physics

GCSE 
Combined 
Science: 
Synergy

Life and 
environmental 
sciences

Physical 
sciences
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Grading systems in England

New GCSE grading system first used 
in 2017
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GCSE sciences: summary

• Five specifications – Biology, Chemistry, Physics, Combined Science: Trilogy, Combined Science: 
Synergy

• All courses are linear.

• Combined Science: Trilogy and Combined Science: Synergy both cover the DfE subject criteria but are 
set out and assessed differently.

• All specifications available at Foundation or Higher Tier.

• All assessment by external exam.

• Required practicals for each specification.

• Assessments available in May / June only.

• Biology, Chemistry Physics graded 9 to 1.

• Combined Science is a Double award graded 9-9 to 1-1.
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Trilogy (8464) Specification / Syllabus
https://filestore.aqa.org.uk/resources/science/specifications/AQA-8464-SP-2016.PDF
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AOs, Maths, ATs and working scientifically

Regardless of the GCSE specification:

• 40% of marks assess AO1 (recall of knowledge and understanding)

• 40% assess AO2 (application of knowledge and understanding)

• 20% assess AO3 (analysis and evaluation).

Maths skills to be assessed in science (10% of marks in Biology, 20% in Chemistry, 30% in Physics, 20% in 
Combined Science) are listed in the back of each specification.

• Foundation tier: maths demand no lower than KS3

• Higher tier: maths demand no lower than Foundation tier GCSE maths.

At least 15% of marks assess the practical skills criteria (the ATs) listed in the back of the specification.

Working scientifically skills are listed at the front of each specification. Most questions will assess one or 
more aspects of WS.
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Working scientifically
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Practical assessment
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Maths
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Layout of specifications: A-levels and most GCSEs

Left-hand side: Content.
Everything on this side can be 
assessed in question papers.

Required practicals are here also.

Right-hand side: Opportunities for skills 
development. 

Shows where teachers could introduce:
AT – apparatus and techniques
MS – mathematical skills
PS – practical skills (A-levels)
WS – working scientifically (GCSEs).

The numbers reference specific skills in these 
separate sections of the specification.
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Specification: at a glance

24



GCSE assessments: timing and marks
Specification Total 

assessment 
time (hours)

Number and length 
of papers

Marks for 
practical

Marks for maths

Biology

3½  each
2 × 1¾ hours,
each 100 marks
equal weighting

15%

10%

Chemistry 20%

Physics 30%

Combined 
Science: Trilogy

7½ 6 × 1¼ hours
2 biology
2 chemistry
2 physics
each 70 marks
equal weighting

15% 20% in the ratio 
1:2:3 biology:
chemistry:
physics

Combined 
Science: 
Synergy

7 4 × 1¾ hours
each 100 marks 
equal weighting

15% 20% in the ratio 
1:2:3 biology:
chemistry:
physics
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Exam papers: GCSE Trilogy (Double award)
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GCSE assessments: content covered
Specification Content covered in each paper Extra information

Biology Paper 1 Topics 1–4 
Paper 2 Topics 5–7 

Understanding of some 
fundamental principles may be 
assessed in either paper

Chemistry Paper 1 Topics 1–5 
Paper 2 Topics 6–10 

Some content in Topics 1–3 also 
assessed in Paper 2

Physics Paper 1 Topics 1–4 
Paper 2 Topics 5–8 

Questions in Paper 2 may draw on 
understanding from Topics 1 and 2

Combined 
Science: Trilogy

Papers 1 and 2 Biology
Papers 3 and 4 Chemistry
Papers 5 and 6 Physics

Content split in the same way as 
separates

Combined 
Science: Synergy

Papers 1 and 2 Life and 
environmental sciences
Papers 3 and 4 Physical sciences

Papers split by skill:
Papers 1 and 3 more AO1 and AO2
Papers 2 and 4 more AO3 and 
practical skills
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Questions are made up of several ‘items’

Each question covers an area of science. The stem introduces it.

Papers are ramped and tiered

Common questions make up 30% of marks
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Structure of the GCSE assessments

Demand Target 
grades

% marks Tier

Low 1 - 3 60% Foundation

Standard 4 - 5 40% Foundation 

Standard 4 - 5 40% Higher 

High 6 - 9 60% Higher 
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Different question types

• Multiple choice, link boxes: 1 or 2 marks

• Short answer:  1–3 marks

• Calculations:  1–4 marks (compensatory marks)

• Extended response:

• 4–6 marks (levels of response mark scheme)

• Multistep calculation: 4–6 marks

• Graphs:  generally 3 marks (plots, axis, scale, line of best fit)

• Diagrams

Questions cover several AOs
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Types of questions
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Tiering and grading

All GCSE sciences available at Foundation and Higher tier.

Can sit different qualifications at different tiers, but must sit the same tier for all papers within a qualification.

Separate sciences graded on 9-point scale (9 to 1).

Combined science graded on a 17-point scale:

• either two numbers the same (9-9, 8-8, 7-7, 6-6, 5-5, 4-4, 3-3, 2-2, 1-1)

• or one number different (9-8, 8-7, 7-6, 6-5, 5-4, 4-3, 3-2, 2-1).

Foundation tier grades 5 to 1 (Combined science 5-5 to 1-1).

Higher tier grades 9 to 4 (Combined science 9-9 to 4-4).

Higher tier ‘Safety net’ Grade 3 (Combined science Grade 4-3). 

Overlap at grades 4 and 5: common questions.

31
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Required practical activities (RPAs)

RPAs are embedded in the specification content and listed separately in the back of 
the specification, along with the Apparatus and Techniques (AT) criteria.

All schools have to do the RPAs to ensure that all students cover the AT criteria laid 
down by Ofqual for each subject.

There are 21 RPAs for Combined Science.  They are the same for both Synergy and 
Trilogy.

The RPAs for the separate sciences are the same as for the Combined ones, plus 
some extras:

• GCSE Biology, 3 extras are biology only (10 in total)

• GCSE Chemistry 2 extras are chemistry only (8 in total)

• GCSE Physics 2 extras are physics only (10 in total)

Suggested methods are given in the practical handbooks – but teachers should 
choose a method that is appropriate to their circumstances.

Subject Number of 
RPAs

Combined 
Science

7+6+8 =21

Biology 7+3=10

Chemistry 6+2=8

Physics 8+2=10
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A-level sciences: summary

• Both (AS and A-level) courses are linear

• AS and A-level content overlap for co-teaching

• Graded A* to E

• All assessment by external exam

• Assessments available in June only

• Biology, Chemistry and Physics have practical endorsement (a grade on certificate)

• Assessment model different for all three sciences

• Environmental Science has requirement for 4 days fieldwork
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A-levels: assessments

34

AS A-level

Total assessment time (hours) 3 6

Number of papers (B, C, P) 2 (2 × 1½ h) 3 (3 × 2 h)

Number of papers (Environmental Science) 2 × 3 h

Practical endorsement (B, C, P only, not 
Environmental Science)

No Yes

Marks for practical 15% of total 15% of total

Marks for maths Biology 10%, Chemistry 20%, 
Physics 40%, Environmental 
Science 10%

There is no AS qualification for Environmental Science
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A-level practical work: Biology / Chemistry / Physics 
summary

• 12 Required Practicals for each subject: 6 AS and 6 A-level.

• Practicals written to ensure the Apparatus and Techniques (AT) criteria are covered.

• AT criteria listed at the back of the specification.

• Practical knowledge and understanding is assessed on the exam papers.

• At least 15% of marks for the qualification based on practical work.

• Students’ practical abilities assessed by teachers through five competencies (CPAC), leading to 
endorsement (A-level only, not AS).

• Guidance for teachers on website (eg Biology: AQA | AS and A-level | Biology | Teaching resources).

Copyright © AQA and its licensors. All rights reserved.
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https://www.aqa.org.uk/subjects/science/as-and-a-level/biology-7401-7402/teaching-resources?f.Resource+type%7C6=Practical+visits&f.Resource+type%7C6=Practical+endorsements&f.Resource+type%7C6=Practical+handbooks&f.Resource+type%7C6=Practical+sample+activities&f.Resource+type%7C6=Technician+support


Assessment for endorsement (A-level only)
Teacher assesses students’ abilities in practical work through a set of 
competencies (CPAC).  Holistic judgement throughout the 2-year course. A pass 
will be recorded on the student’s certificate.

Students’ 
practical skills 
in at least 12 
practicals

12 required 
practical 
activities

Teacher devised 
practical 
experiences

Five competencies (CPAC):
1. Follows written instructions
2.  Applies investigative approaches and methods when using instruments and equipment
3.  Safely uses a range of practical equipment and materials
4.  Makes and records observations
5.  Researches, references and reports

Endorsement of 
practical skills
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Evidence required for endorsement

• Lead teachers must complete online practical endorsement training and cascade information to team. 
The certificate as proof of training is required.

• Documented plans to carry out sufficient practicals.

• A record of each practical activity and the date it was completed.

• A record of the criteria being assessed in that practical activity.

• A record of student attendance.

• A record of which students met the criteria and which did not.

• Student work showing evidence required for the particular task, with date.

• Any associated material provided for the practical activity, eg written instructions.

• https://www.aqa.org.uk/resources/science/as-and-a-level/teach/practicals
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Assessment of 
practical skills

38



Practical assessment: GCSE

GCSE Science prior to 2016 revisions

 Students sat examination papers which accounted, in 
total, for 75 per cent of their marks for the GCSE 
qualification. 

 The remaining 25 per cent of the marks were determined 
by their performance in controlled assessment. This was 
made up of a report or evaluation of data from a practical 
activity set by the exam board and carried out under 
controlled conditions. At a minimum, a student would 
need to complete only one such activity to achieve a 
GCSE science qualification.
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Practical assessment: GCSE

Problems with GCSE science assessment prior to 2016 revisions

 Scientists agree that practical work is central to good school science and that science GCSEs should require 
it. The problem is how to make sure students get sufficient and stimulating experience of it, and then how 
best to assess it when so much rides on results, for students and for schools. 

 It has long been recognised that assessment drives teaching and learning, but assessment has led to a 
narrowing of the curriculum. It is important to have reliable assessment in a high-stakes environment. We do 
not have the evidence that practical science work can be assessed reliably enough by marked non-exam 
assessment, particularly if marks for direct assessment of practical skills are included in grades, given other 
pressures on schools.1

Consultation on the Assessment of  Practical Work in GCSE Science 
(2014): Ofqual
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Practical assessment: GCSE

Outcome of consultation

 Responses from across the respondent groups were against the idea that teachers directly assess science practicals 
(67 per cent) due to this being unmanageable for qualifications of this type. Respondents stated that direct 
assessment is impractical and that the time it takes to adequately assess makes it impossible for a qualification the 
size of a GCSE and given the student numbers involved. In addition, a number of responses stated that if teachers 
directly assessed the practicals there is potential for the pressures of the accountability system to place them in an 
unmanageable position (where they are acting as the assessor and being judged themselves through the outcomes 
of the assessments they make), as found currently in controlled assessments.

 There was strong agreement with the proposal to assess practical work via questions in the exam; 80 per cent of the 
standard-format responses approved of the proposal. Most of the comments from respondents stated that the 
proposal will ensure teachers provide a range of opportunities to conduct practical work and will raise students’ 
motivation and interest in science. Overall, teachers were supportive, reiterating that these proposals would reduce 
the pressures they faced with controlled assessment, giving them independence to teach and offer a range of 
practicals.2

Assessment of Practical Work in GCSE Science: Analysis of 
Consultation Responses (2015) Ofqual /15/5624
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Practical assessment: GCSE
Practical work is at the heart of science.  There are three interconnected, but separate reasons for
doing practical work in schools. They are:

1. To support and consolidate scientific concepts (knowledge and understanding).
• This is done by applying and developing what is known and understood of abstract ideas and models. Through 

practical work we are able to make sense of new information and observations and provide insights into the 
development of scientific thinking.

2. To develop investigative skills. These transferable skills include:
• devising and investigating testable questions
• identifying and controlling variables
• analysing, interpreting and evaluating data.
3. To build and master practical skills such as:
• using specialist equipment to take measurements
• handling and manipulating equipment with confidence and fluency
• recognising hazards and planning how to minimise risk.

Copyright © AQA and its licensors. All rights reserved.
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Practical assessment: GCSE

Revision for 2016

Questions in the written exams will draw on the knowledge and understanding students have gained 
by carrying out the practical activities listed below. 

These questions will count for at least 15% of the overall marks for the qualification. 

Many of our questions will also focus on investigative skills and how well students can apply what 
they know to practical situations often in novel contexts.
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Biology Chemistry Physics
Microscopy - Use a light microscope to observe, draw and label 
biological specimens.

Water purification - Analysis and purification of water samples from 
different sources.
To include pH measurement, removal of dissolved solids and 
distillation.

Specific heat capacity – An investigation to determine the specific heat 
capacity of one or more materials.

Osmosis - Investigate the effect of a range of concentrations of salt or 
sugar solutions on the mass of plant tissue.

Temperature changes - Investigate the variables that affect 
temperature change in chemical reactions eg acid plus alkali.

Resistance - Use circuit diagrams to set up and check appropriate circuits 
to investigate the factors that affect the resistance of an electrical circuit.

Enzymes - Investigate the effect of pH on the rate of reaction of 
amylase enzyme.

Rates of reaction - Investigate how changes in concentration affect the 
rates of reactions by both measuring the volume of a gas produced and 
monitoring a change in colour or turbidity.

I-V characteristics - Use circuit diagrams to construct appropriate circuits 
to investigate the I−V characteristics of a variety of circuit elements 
including a filament lamp, a resistor and a diode at constant temperature.

Food tests - Use qualitative reagents to test for a range of 
carbohydrates,  lipids and proteins. To include: Benedict’s test for 
sugars, iodine test for starch and Biuret reagent for protein

Chromatography - Investigate how paper chromatography can be used 
to separate and tell the difference between coloured substances. 
Students should calculate Rf values.

Density - Use appropriate apparatus to make and record the 
measurements needed to determine the densities of regular and irregular 
solid objects and liquids.

Photosynthesis - Investigate the effect of light intensity on the rate of 
photosynthesis using an aquatic organism such as pondweed.

Electrolysis - Investigate what happens when aqueous solutions are 
electrolysed using inert electrodes.

Force and extension - Investigate the relationship between force and 
extension of a spring.

Reaction time - Plan and carry out an investigation into the effect of a 
factor  on human reaction time.

Making salts - Preparation of a pure, dry sample of a soluble salt from 
an insoluble oxide or carbonate using a Bunsen burner to heat dilute acid 
and a water bath or electric heater to evaporate the solution.

Acceleration – Investigate the effect of varying the force on the 
acceleration of an object of constant mass and the effect of varying the 
mass of an object on the acceleration produced by a constant force.

Field investigations - Measure the population size of a common 
species in a  habitat. Use sampling techniques to investigate the effect 
of a factor on the  distribution of this species.

Waves - Make observations to identify the suitability of apparatus to 
measure the frequency, wavelength and speed of waves in a ripple tank and 
in a solid.

Radiation and Absorption - Investigate how the amount of infrared 
radiation absorbed or radiated by a surface depends on the
nature of that surface.

Practical assessment: GCSE required practicals
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Practical assessment: GCSE practical handbooks
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Practical assessment: GCSE Biology
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Practical assessment: GCSE Chemistry
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Practical assessment: GCSE Physics
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Practical assessment: A-level
Assessed in two ways:

1. Questions in the written papers, assessed by AQA 
(AS and A-level)

2. The practical endorsement, directly assessed by 
teachers (A-level only)

Practical endorsement
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Practical assessment: A-level required practicals



Practical assessment: A-level practical handbooks
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Practical assessment: A-level

Exam papers

The AS and A-level papers contain the following types of questions which relate to practical work: 

1. Questions set in a practical context, where the question centres on the science, not the practical work. 

2. Questions that require specific aspects of a practical procedure to be understood in order to answer a 
question about the underlying science. 

3. Questions directly on the required practical procedures. 

4. Questions applying the skills from the required practical procedures and the apparatus and techniques list. 
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Practical assessment: Exam papers
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Practical assessment: Exam papers
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Preparation for 

curriculum changes

56



Process for qualification renewal:

1) DfE produces new subject criteria

2) Exam boards produce draft specifications (syllabus) with sample assessment materials for approval

3) DfE approves specifications

4) Exam boards publish specifications

5) First teaching (usually to begin next academic year) with first assessment 2 years later

57

Future Curriculum development
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Resources 
available for 
teachers
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GCSE Getting started courses:  Online e-learning – introduction to the GCSE specifications and 
assessments. Great for new teachers or teachers new to AQA.

Mark scheme guidance:  Applying mark schemes – talk through by senior examiner, GCSE and A-level 
(Biology, Chemistry, Physics). 

Feedback on the exams:  All specifications and all levels (Biology, Chemistry, Physics, Trilogy, Synergy, 
Environmental Science, Applied General and Entry Level Certificate), recorded sessions discussing key 
aspects of the 2023 exams and insight into possible future strategies.

59

Support meetings: online, on-demand
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GCSE Science Curriculum Connect: March 2024 – focus on levels of demand mark schemes and 
extended response questions.

Supporting Student Exam Prep:  March 2024 – all levels, all subjects (GCSE and A-level). Focus on key 
areas of assessment to improve student confidence. Refresh of previous session, so some content will be 
repeated.

A-level practical endorsement:  e-learning for the A-level practical science endorsement.
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Support meetings: online, free live sessions
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Marking guidance:  Standardising marking of mocks - 2023 GCSE Paper 1 and 2; AS Biology, Chemistry, 
Physics paper 1 and 2; Environmental Science A-level Paper 1 and 2. All available on Centre Services. 

GCSE Focus on Success packs:  Disciplinary language; Extended response; Practical work; Maths in 
science, AO2, AO3.

Teaching guides:  Exploring common misunderstandings in GCSE Science; maths skills presentations.

Virtual Communities meetings: materials from these meetings can be used to aid teacher and student 
understanding. Topics include extended prose questions, progression in practical skills, understanding 
key command words, assessing maths skills at different levels of demand.
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Resources: main website and secure website
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https://www.aqa.org.uk/subjects/science/gcse/biology-8461/planning-resources
https://www.aqa.org.uk/subjects/science/gcse/biology-8461/teaching-resources?f.Resource+type%7C6=Teaching+guides
https://www.aqa.org.uk/subjects/science/virtual-communities
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GCSE science resources
• Six self-guided modular training packs
• AQA | GCSE | Combined Science: Trilogy | Planning 

resources

• Helping teachers to better understand the assessment 
requirements

• Each pack includes notes, ideas for group discussion, an 
activities booklet and handouts. They cover:

• Practical questions
• Disciplinary language
• Extended response questions
• AO2
• AO3
• Maths in Science

https://www.aqa.org.uk/subjects/science/gcse/combined-science-trilogy-8464/planning-resources
https://www.aqa.org.uk/subjects/science/gcse/combined-science-trilogy-8464/planning-resources


GCSE Sustainability and Climate Change: new resource developed with the RMetS to support teaching 
the sustainability and climate change elements of AQA GCSE sciences. 

A-level Focus on Success: Biology, Chemistry, Physics, Environmental Science – focusing on key areas 
of teaching relevant to each specification (eg Biology supporting learning of skills needed to tackle the 
essay, Chemistry supporting understanding of organic mechanisms).

A-level Biology and A-level Environmental Science essay guidance: Everything a teacher needs to 
understand how we mark these 25-mark synoptic questions and support students to write better essays.  
Using detailed guidance and clearly annotated examples.

A-level Getting Started: Online, on-demand e-learning – introduction to each A-level specification and 
its assessments. Great for teachers new to A-level or to AQA.
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Get in touch
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Tel: 01483 477 756

Email: gcsescience@aqa.org.uk

alevelscience@aqa.org.uk

X: @Science_AQA 

aqa.org.uk



Evaluation
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Scan the QR code and 
complete the 
questions
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https://forms.office.com/e/J0UJySymiE

https://forms.office.com/e/J0UJySymiE


Thank you
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