Beths Grammar School GCSE Chemistry Sustainability Curriculum Mapping (Years 9-11)

Curriculum audit against government sustainability expectations and OCR Gateway Chemistry A J248

1. Executive Summary

Audit area ‘ Finding

Current position Sustainability is strongest in Year 11 through C6 Global Challenges: industrial processes, extraction, recycling, finite crude oil, fuel cells, atmospheric change, greenhouse gases, climate effects,
mitigation and air pollution. Year 10 contributes through energetics, industrial fertilisers, extraction and electrolysis. Year 9 gives foundations in particles, separation, materials, polymers and
nanoparticles.

Government alignment The curriculum supports climate literacy, evidence-based understanding, resource efficiency, pollution awareness, energy choices and sustainable chemistry. It contributes more directly to climate
education than to biodiversity, nature recovery, school estate decarbonisation or operational climate action.

Explicit coverage Year 11 explicitly covers atom economy, process efficiency, recycling, finite resources, fuel cells, atmospheric pollutants, the greenhouse effect, climate change and mitigation.

Implicit coverage Year 9 separation and materials work, and Year 10 energetics, fertilisers, metal extraction and electrolysis, provide useful sustainability contexts but are not always labelled as sustainability learning.

Main strengths A coherent scientific route from materials and energy to process efficiency and global challenges; strong quantitative reasoning; practical and evaluative opportunities; direct OCR alignment.

Development priorities Make sustainability language explicit in Years 9-10; identify learning outcomes in schemes of work; add life-cycle thinking, carbon-footprint calculations, green-careers links, water/resource case studies
and locally relevant pollution or energy data.

Overall judgement

Moderate-to-strong curriculum coverage, with high coverage in Year 11 C6 and lower coverage of biodiversity, direct net-zero action and applied climate resilience.

2. Government Expectations and Curriculum Coverage

Government Sustainability Explanation GCSE Chemistry Coverage Year Group(s) Strength of Coverage
Priority
Climate literacy Teach causes and impacts of climate change using Year 11 Earth Systems: atmosphere Y11 High
scientific evidence, enabling learners to understand a | changes, greenhouse effect, CO2 and
changing world. methane, climate effects and mitigation.
Sustainability knowledge Develop knowledge of sustainability and translate it | C6 industrial choices, recycling, finite Y11 Medium
into solutions and positive action. resources and fuel cells; application is
mainly classroom-based.
Net zero and decarbonisation Build understanding of emissions reduction, low- Fuel cells, energy transfers, industrial Y10-Y11 Medium
carbon technologies and net-zero transition. efficiency and greenhouse-gas mitigation.
Net zero is not consistently named.
Responsible resource use Promote resource efficiency, circular economy, waste | C6.1 recycling and material selection; C6.2 |Y11 High
prevention and reuse/recycling. crude oil as a finite resource; C5.1 atom
economy.
Pollution and air quality Understand pollutant sources, impacts and evidence- | Earth Systems: CO, SO2, NOx and Y11 High
based responses. particulates, their sources and problems.
Energy efficiency and sustainable |Understand energy use, efficiency and technologies | Energetics, catalysts, electrolysis, fuel cells |Y10-Y11 Medium
technology supporting lower emissions. and process-condition choices.
Water and resilience Understand water efficiency, scarcity, flood risk and | Unit C6.3 explicitly covers potable water, Y11 High
resilience. water treatment, climate change,
atmospheric evidence, mitigation and the
interpretation of environmental data.
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Government Sustainability Explanation GCSE Chemistry Coverage Year Group(s) Strength of Coverage

Priority

Biodiversity and nature recovery Improve understanding of biodiversity and the natural |Unit C6.1 provides medium coverage Y11 Medium
environment. through bioleaching and phytoextraction:
plants take up metal ions, biomass is
harvested, and metals are recovered to
maximise extraction while reducing damage
caused by conventional mining.
Green skills and careers Connect STEM learning with green jobs and the Relevant skills are present, but explicit Y9-Y11 Low
transition to a sustainable economy. careers links are not part of the course
Evidence and data Use evidence, measurement and data analysis to Practical work, quantitative chemistry, rates, |Y9-Y11 High
support decisions. equilibrium, chromatography, climate
correlations and evaluation.

3. Detailed Curriculum Mapping

Year 9

Curriculum Unit

Curriculum Map Reference

Scheme of Work Reference

Sustainability Theme

Climate Change Link

Environmental Link

Relevant OCR Specification
Reference

C1 Particles and atomic Year 9 map: C1.1-C1.2 Verified in the relevant Year 9, | Scientific evidence and models |Foundation for evidence-based |Understanding matter and OCR C1.1-C1.2
structure Year 10 or Year 11 Scheme of climate science gases
Work.

C2.1 Purity and separating Year 9 map: filtration, Verified in the relevant Year 9, |Separation, purification and Indirect link to treatment and Pollution control and resource  |OCR C2.1a-k
mixtures crystallisation, distillation and | Year 10 or Year 11 Scheme of |responsible use of substances |recovery processes recovery contexts

chromatography; PAG Work.

c3s/c4/c7
C2.2 Bonding Year 9 map: ionic, covalent, Verified in the relevant Year 9, |Material selection Indirect link to designing Material properties and OCR C2.2a-i

metallic and giant structures

Year 10 or Year 11 Scheme of
Work.

efficient materials

durability

C2.3 Properties of materials
and nanoparticles

Year 9 map: polymers, carbon
structures, nanoparticles, uses
and risks

Verified in the relevant Year 9,
Year 10 or Year 11 Scheme of
Work.

Sustainable materials and risk
evaluation

Potential link to low-carbon
technologies

Environmental and health
implications of nanomaterials

OCR C2.3a-j; PAG C8

Year 10
Curriculum Unit Curriculum Map Reference Scheme of Work Reference | Sustainability Theme Climate Change Link Environmental Link Relevant OCR Specification
Reference
C3.1 Quantitative chemistry Year 10 map: conservation, Verified in the relevant Year 9, | Efficient use of reactants Lower waste can reduce Waste prevention and process |OCR C3.1a-|
moles, yield and stoichiometry |Year 10 or Year 11 Scheme of process emissions efficiency
Work.
C3.2 Energetics Year 10 map: energy transfers, | Verified in the relevant Year 9, |Energy efficiency Energy demand and lower- Comparing energy OCR C3.2ad

reaction profiles and bond
energies; PAG C8

Year 10 or Year 11 Scheme of
Work.

carbon process choices

requirements

C3.4 Electrolysis and industrial
chemistry

Year 10 map: fertilisers,
Haber/Contact processes,
metal extraction and
electrolysis

Verified in the relevant Year 9,
Year 10 or Year 11 Scheme of
Work.

Industrial sustainability and
resource extraction

High-energy processes and
decarbonisation contexts

Mining, ores, fertiliser
production and resource use

OCR C3.4 and linked industrial
statements

C4.1 Predicting reactions

Year 10 map: transition metals,
catalysts, reactivity and
extraction contexts; PAG
C1/C5/C7/C8

Verified in the relevant Year 9,
Year 10 or Year 11 Scheme of
Work.

Catalysis and efficient
processes

Catalysts can reduce energy
demand

Metal resources and extraction
impacts

OCR C4.1a-f
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Curriculum Unit

Curriculum Map Reference

Scheme of Work Reference

Sustainability Theme

Climate Change Link

Environmental Link

Relevant OCR Specification
Reference

C4.2 Chemical analysis

Year 10 map: gas/ion tests and
instrumental methods; PAG C5

Verified in the relevant Year 9,
Year 10 or Year 11 Scheme of
Work.

Environmental monitoring

Monitoring emissions and
contaminants

Identification of pollutants and
substances

OCR C4.2a-g

Year 11

Curriculum Unit

Curriculum Map Reference

Scheme of Work Reference

Sustainability Theme

Climate Change Link

Environmental Link

Relevant OCR Specification
Reference

C5.1 Monitoring reactions Year 11 map: yield, atom Verified in the relevant Year 9, |Process efficiency and atom Efficient pathways can reduce |Waste reduction OCR C5.1
economy, reaction pathways Year 10 or Year 11 Scheme of |economy energy use and emissions
and titration Work.
C5.2 Controlling reactions Year 11 map: rates, catalysts | Verified in the relevant Year 9, |Efficient chemical production Catalysts and optimum Safer and more efficient OCR C5.2
and practical investigations Year 10 or Year 11 Scheme of conditions reduce processes
Work. resource/energy demand
C5.3 Equilibria Year 11 map: Le Chatelier and |Verified in the relevant Year 9, | Optimising industrial processes |Energylyield trade-offs Resource-efficient production |OCR C5.3
industrial process conditions Year 10 or Year 11 Scheme of
Work.
C6.1 Improving processes and |Year 11 map and Scheme of Year 11 Scheme of Work, Sustainable industry, Lower-impact extraction and Bioleaching and OCR C6.1
products Work: C6.1 fertilisers, Lessons 17-21; biological biodiversity links, extraction and | efficient processes phytoextraction reduce reliance
extraction, bioleaching, extraction in Lesson 20 and recycling on damaging conventional
phytoextraction, corrosion, recycling/life-cycle evaluation in extraction; planted biomass is
materials and recycling; Lesson 21. used to recover metal ions.
Kerboodle pp.196-229.
C6.2 Organic chemistry and Year 11 map: crude oil, Verified in the relevant Year 9, |Finite resources, fuels and Combustion emissions and Petrochemicals, plastics and OCR C6.2
energy cracking, polymers, cells and Year 10 or Year 11 Scheme of |sustainable technology alternative energy technologies |resource depletion
fuel cells Work.
C6.3 Interpreting and Year 11 map and Scheme of Year 11 Scheme of Work, Climate literacy, potable water |Detailed teaching of Air quality, environmental data, |OCR C6.3.1-C6.3.4 / Earth
interacting with Earth systems |Work: atmosphere, pollution, Lesson 25: C6.3 atmosphere, |and pollution greenhouse gases, climate water quality and treatment systems
greenhouse gases, climate pollution, climate and potable effects and mitigation
change, mitigation, potable water; data, uncertainty and
water and water treatment; treatment processes.
Kerboodle pp.252-262.

4. Sustainability Topics Identified

Year Group

| Sustainability Link

How Students Apply This Knowledge

Resource extraction Y10-Y11 C3.4,C6.1 Extraction methods, energy demand and Compare carbon reduction, electrolysis,
alternatives bioleaching and phytoextraction.
Finite resources Y11 C6.2 Crude oil as a finite resource Explain dependence on hydrocarbons and
evaluate alternatives.
Industrial efficiency Y11 C5.1-C5.3 Yield, atom economy, rate, catalysts and Calculate efficiency and justify process
equilibrium conditions.
Recycling Y11 C6.1 Materials recovery and reduced demand for |Evaluate material choices and recycling
raw resources benefits.
Greenhouse gases and climate change Y11 Earth Systems CO2, methane, greenhouse effect, impacts |Interpret evidence and explain mitigation.
and mitigation
Atmospheric pollution Y11 Earth Systems CO, SO2, NOx and particulates Link sources to environmental and health
problems.
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Year Group

| Sustainability Link

How Students Apply This Knowledge

environmental damage from conventional
mining

Alternative energy technology Y11 C6.2 Chemical cells and hydrogen/oxygen fuel Evaluate advantages and disadvantages for
cells uses.
Energy efficiency Y10-Y11 C3.2,C5.2-C5.3 Energy transfers, catalysts and process Use data to compare energy demand and
optimisation efficiency.
Fertilisers and sustainable production Y10-Y11 C3.4,C6.1 Haber process, NPK compounds and Relate conditions and raw materials to yield
integrated production and resource use.
Sustainable materials Y9-Y11 C2.3,C6.1-C6.2 Material properties, polymers, nanoparticles |Select materials using performance, risk and
and composites end-of-life considerations.
Separation and purification Y9-Y10 C2.1,C4.2 Recovery, treatment and monitoring Choose suitable separation and analytical
methods.
Waste prevention Y10-Y11 C3.1,C5.1,C6.1 Conservation, yield, atom economy and Calculate and explain how waste can be
recycling reduced.
Potable water and water treatment Y11 C6.3 Water quality, treatment processes and Explain treatment stages, interpret water-
responsible management of water resources |quality evidence and evaluate treatment
choices.
Bioleaching and phytoextraction Y11 C6.1 Biological extraction of metal ions to reduce |Explain how microorganisms or planted

biomass concentrate metal ions and
evaluate environmental benefits and
limitations.

5. OCR Gateway Chemistry A Sustainability Audit

Scheme of Work Evidence

OCR Specification Area

Sustainability Content Present?

Year Taught

| Curriculum Evidence

water

effects, mitigation, air pollutants, potable
water and water treatment.

C2.1 Purity and separating mixtures Yes Y9 Curriculum map includes filtration, Verified in the relevant Year 9, Year 10 or
crystallisation, distillation and Year 11 Scheme of Work.
chromatography.

C2.3 Properties of materials Yes Y9 Map includes polymers, carbon materials, Verified in the relevant Year 9, Year 10 or
nanoparticles, uses and risks. Year 11 Scheme of Work.

C3.2 Energetics Yes, implicit Y10 Energy changes and bond-energy Verified in the relevant Year 9, Year 10 or
calculations. Year 11 Scheme of Work.

C3.4 Electrolysis / industrial processes Yes Y10 Fertilisers, Haber/Contact, extraction and Verified in the relevant Year 9, Year 10 or
electrolysis. Year 11 Scheme of Work.

C4.1 Catalysts and reactivity Yes, implicit Y10 Transition-metal catalysts and extraction Verified in the relevant Year 9, Year 10 or
contexts. Year 11 Scheme of Work.

C5.1 Yield and atom economy Yes, explicit Y11 Curriculum map identifies yield, atom Verified in the relevant Year 9, Year 10 or
economy and reaction pathways. Year 11 Scheme of Work.

C5.2-C5.3 Process control Yes Y11 Rates, catalysts, equilibrium and optimum Verified in the relevant Year 9, Year 10 or
industrial conditions. Year 11 Scheme of Work.

C6.1 Improving processes/products Yes, explicit Y11 Extraction, bioleaching, phytoextraction, Year 11 Scheme of Work, Lessons 17-21;
corrosion, materials and recycling. Kerboodle pp.196-229; biological extraction,

materials choice, recycling and life-cycle
evaluation.

C6.2 Organic chemistry / fuels Yes, explicit Y11 Crude oil finite resource, cracking, polymers | Verified in the relevant Year 9, Year 10 or
and fuel cells. Year 11 Scheme of Work.

C6.3 Earth systems, climate and potable Yes, explicit Y11 Atmosphere, greenhouse effect, climate Year 11 Scheme of Work, Lesson 25;

Kerboodle pp.252-262; atmosphere,
pollution, climate and potable water.
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OCR Specification Area

Sustainability Content Present?

Year Taught

| Curriculum Evidence

Scheme of Work Evidence

C7 Practical skills

Yes, embedded Y9-Y11

PAG references across separation,
energetics, pH, rates and analysis.

Verified in the relevant Year 9, Year 10 or
Year 11 Scheme of Work.

6. Progression Across the Curriculum

Sustainability Concept

Year 9 Introduction

Year 10 Development

Year 11 Application

Evidence and models

Particle and atomic models; risk and scale.

Quantitative reactions, energy and analytical evidence.

Interpret climate evidence and evaluate mitigation.

Resources and materials

Purification, bonding, polymers and nanoparticles.

Extraction, electrolysis and material identification.

Finite resources, recycling, bioextraction and material
selection.

Energy and processes

Energy changes introduced through material behaviour.

Energetics and industrial production.

Atom economy, catalysts, equilibrium, fuel cells and
process optimisation.

Pollution

Separation and risk contexts.

Gaslion tests and analytical monitoring.

Air pollutants, sources, impacts and mitigation.

Climate change

Indirect foundation through gases, energy and evidence.

Implicit links through energy-intensive industry.

Explicit greenhouse effect, greenhouse gases, climate
impacts and mitigation.

Decision making

Choose separation methods and assess nanoparticle
risks.

Use calculations and evidence to compare
reactions/processes.

Evaluate technologies, industrial routes, fuels and
environmental trade-offs.

7. Strengths of the Current Curriculum

Strong explicit climate science

Evidence from Curriculum Maps

Year 11 Earth Systems names greenhouse gases,
climate effects and mitigation.

Evidence from Scheme of Work

Verified in the relevant Year 9, Year 10 or Year 11
Scheme of Work.

Impact on Students

Students gain accurate scientific climate literacy.

Industrial sustainability

Year 10-11 maps include Haber, Contact, extraction,
yield, atom economy, catalysts and equilibrium.

Verified in the relevant Year 9, Year 10 or Year 11
Scheme of Work.

Students understand how process decisions affect
resources, energy and waste.

Responsible resource use

C6 includes finite crude oil, recycling and materials
choices.

Verified in the relevant Year 9, Year 10 or Year 11
Scheme of Work.

Students can evaluate resource and end-of-life issues.

Evidence and quantitative reasoning

Maps include calculations, practicals, graphing,
chromatography and climate correlations.

Verified in the relevant Year 9, Year 10 or Year 11
Scheme of Work.

Students use data rather than unsupported assertions.

Practical application

PAG references occur across separation, energetics,
pH, rates and analysis.

Verified in the relevant Year 9, Year 10 or Year 11
Scheme of Work.

Students connect theory to measurement and
investigation.

Progression

Foundations in Y9, industrial and energetic development
in Y10, global application in Y11.

Verified in the relevant Year 9, Year 10 or Year 11
Scheme of Work.

Knowledge becomes increasingly evaluative and
synoptic.
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Strength

Detailed water and climate coverage

Evidence from Curriculum Maps

climate, mitigation, potable water and treatment.

Year 11 C6.3 covers atmosphere, greenhouse gases,

Evidence from Scheme of Work
Year 11 Lesson 25; Kerboodle pp.252-262.

Impact on Students

Students connect climate evidence with air and water
quality and treatment decisions.

Lower-impact metal extraction

Year 11 C6.1 includes bioleaching and phytoextraction.

Year 11 Lesson 20 and C6.1 sequence; Kerboodle

pp.212-217.

Students evaluate how biological methods can maximise
metal recovery while reducing environmental damage.

8. Opportunities for Further Development

Recommendation Curriculum Area Year Group | Ease of Implementation Potential Impact

Add an explicit sustainability learning C2.1,C2.3,C3.2,C3.4,C5and C6 Y9-Y11 High Makes implicit coverage visible and

outcome to every relevant unit auditable.

Add a simple life-cycle assessment of a Materials / resources Y9orY11 Medium Connects extraction, manufacture, use,

polymer, metal or battery recycling and disposal.

Use a carbon-footprint or energy-demand Energetics / industrial chemistry Y10-Y11 Medium Strengthens quantitative climate literacy.

calculation

Use a local water-quality dataset to extend [ C6.3 Earth systems and potable water Y11 High Deepens an already secure curriculum

the existing C6.3 potable-water teaching strand through local evidence and
evaluation.

Use local air-quality data in Earth Systems Atmosphere / pollution Y11 High Connects Chemistry to students’ locality and
evidence.

Add green-career callouts Industrial chemistry / analysis / materials Y10-Y11 High Links Chemistry knowledge to green skills
and careers.

Record sustainability questions in Assessment and responsive teaching Y9-Y11 High Shows that sustainability knowledge is

assessment plans taught and checked.

Add a school-context task using energy, Synoptic review Y11 Medium Supports whole-school climate action and

waste or water data applied decision making.

Make political impartiality explicit where Climate mitigation and technology evaluation [ Y11 High Separates established science from

policy choices are debated legitimate debate about solutions.

Add explicit sustainability labels to the Curriculum documentation YO-Y11 High Makes current teaching easier to audit

existing schemes of work without changing lesson content.
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9. Overall Sustainability Coverage Summary

Sustainability Theme

Climate science

Y9
Red - Limited

Y10

Amber - Moderate

Y11

Green - Strong

Overall Rating

Green - Strong

Comments ‘

Explicit greenhouse effect, gases,
impacts and mitigation in Y11.

Resources and recycling

Amber - Moderate

Amber - Moderate

Green - Strong

Green - Strong

Clear progression to finite resources
and recycling.

Pollution and air quality

Red - Limited

Amber - Moderate

Green - Strong

Amber - Moderate

Strong in Y11; local application could
improve.

Energy and process efficiency

Amber - Moderate

Green - Strong

Green - Strong

Green - Strong

Energetics, catalysts, atom economy
and equilibrium.

Sustainable technologies

Amber - Moderate

Amber - Moderate

Green - Strong

Amber - Moderate

Nanomaterials, electrolysis and fuel
cells.

Water sustainability

Amber - Moderate

Red - Limited

Green - Strong

Green - Strong

Year 11 C6.3 provides detailed
coverage of potable water, water
treatment, climate change and
environmental data.

Biodiversity and nature recovery

Red - Limited

Red - Limited

Amber - Moderate

Amber - Moderate

Year 11 C6.1 provides medium
coverage through bioleaching and
phytoextraction of metal ions using
microorganisms and planted
biomass, reducing damage from
conventional extraction.

Net zero

Red - Limited

Amber - Moderate

Amber - Moderate

Amber - Moderate

Relevant science is present, but net
zero should be named explicitly.

Green careers

Red - Limited

Red - Limited

Red - Limited

Red - Limited

Relevant skills exist; explicit careers
evidence is limited.

Evidence, data and practical action

Amber - Moderate

Green - Strong

Green - Strong

Green - Strong

Strong practical and quantitative
foundation.

10. Evidence Base and Audit Limitations

Evidence source

Government strategy

‘ Status / use in this report

Department for Education, Sustainability and climate change: a strategy for the education and children’s services systems, updated 20 December 2023. Reviewed from the attached PDF.

OCR specification

OCR GCSE (9-1) Chemistry A (Gateway Science) J248 specification, version 3.6, September 2024; OCR specification and qualification pages.

Year 9 curriculum map

Beths Grammar School KS4 Curriculum Map, Year 9 Chemistry, public school website, 2026.

Year 10 curriculum map

Beths Grammar School KS4 Curriculum Map, Year 10 Chemistry, public school website, 2026.

Year 11 curriculum map

Beths Grammar School KS4 Curriculum Map, Year 11 Chemistry, public school website, 2026.

Schemes of work

Final Year 9, Year 10 and Year 11 Chemistry Schemes of Work 2026-2027 reviewed. They verify sequencing, Kerboodle pages, assessment points, practical opportunities and Year 11 C6.1/C6.3
coverage.

Interpretation rule

Only curriculum-map and OCR content identified in the reviewed evidence has been treated as currently taught. Recommendations are clearly separated from current provision.
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