
   
 

   
 

                                                                 Curriculum Overview Plan                                  Subject: Science 

                                                                                     What will they be learning, why and in what order? 

 

 

Curriculum Intent 

Statement 

 

 

“Nothing in life is to be feared, it is only to be understood. Now is the time to understand more, so that we may fear less.” – 

Marie Curie 

Science evolves quickly and, as a result, its impact on the world around us. Behind this are real people solving real life problems. Our science 

curriculum aims to provide our students with the knowledge, skills and experiences to understand the world around them and contribute to society, 

in a variety of ways, as scientifically literate individuals.  

 

We aim to build and develop both skills and knowledge covered in KS3 while introducing students to real world scientific development and 

discoveries which have altered the way we understand and perceive the world, in order to develop resilient, independent and critical thinkers with a 

curiosity of the world around them.  With the curriculum arranged into key threads that weave throughout years 7 to 11, concepts are carefully 

planned to be delivered, built upon and revisited, to ensure that learning is maximised. 

 

Our science curriculum focuses on the process of learning, rather than just content, ensuring students possess skills that are transferrable and highly 

valued. The key principles used when designing the new curriculum were: 

• To develop a knowledge rich curriculum, supported by high quality teaching and learning that meets the needs of all students, 

collaborative learning and the opportunity for students to demonstrate understanding. 
• Effective use and critical evaluation of models to explain abstract scientific concepts. 
• Development, understanding and use of scientific language and cross-curricular commonalities in language. 
• That students understand what they are learning, why they are learning it now, how does it build upon prior knowledge and where does it 

lead. 
• Retrieval of information over time, including drill tasks and interleaving. 
• Increased frequency of ‘low stakes’ checkpoints that feed back into classroom planning. 
• Links to other subjects as well as local and social context. 

  

The science curriculum is delivered in a way that develops our students around the Darton Mindset; resilience, respect and responsibility. Learning 

from our failures builds resilience over time and scientific enquiry is based upon this principle, including the evaluation cycle. Real life examples of this 

in action will be visited, such as the global effort in the development of the Covid-19 vaccine and the successful landing of Mars Perseverance. The 

teamwork involved in investigation will allow students to strengthen their respect and responsibility, in addition to aspects of the curriculum that will 

involve ethics and debates, involving differences of opinion. Developing the ability to construct a balanced, evidence-based argument and respect 

the balanced opinions of others, and the confidence to respectfully challenge unbalanced opinions. Many of the threads in science will include 

concepts and processes that impact the environment and society, for example climate change, this will build and strengthen a sense of 

responsibility to the Earth, society and future generations.  

 

 Coverage, content, structure and sequencing 

 Year 10 Year 11 



   
 

   
 

Expert Students 

 

Key Learning: 

knowledge 

and skills including 

local context 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Biology 
Cells 

The topic allows students to build upon knowledge of cells and 

cellular transport from key stage 3, working from the very basics of 

cellular structure to evaluating the positives and negatives of stem 

cells in medicine. Students will learn about how substances move 

in and out of cells to ensure that they have essential substances to 

survive and make links to other topics, such as respiration and 

energy when learning about active transport. This topic lays the 

foundations in biology to build towards learning how the body 

works, such as organs, organ systems and ways to monitor and 

control conditions in the body. Scientific and maths skills are 

developed throughout with method writing, evaluation and 

handling data key skills embedded. 

 

 

Infection and response  

A topic that, more than ever, is important to teach, not only the 

science behind disease and immunity, but the skills required to 

spot ‘fake news’ and understand how science directly and 

indirectly influences society. Students will also develop data 

handling and data analysis skills with links to local data. 

 

Ecology  

With the impact of humans on the atmosphere and biodiversity, 

this is another topic that is high profile across society. Students will 

learn about biodiversity and the impact of humans, including the 

impact at a local level as a result of mining in the town. The 

actions of our students will impact on the future of the planet, this 

topic allows them to understand the responsibility they have.  

Students will use evaluation skills to make sensible, balanced 

conclusions about these issues. 

This topic has various links to previous topics, meaning that it fits 

towards the end of the program of study. Taught in spring/summer 

to ensure suitable weather conditions for sampling investigations. 

  

 

 

 

  

Our year 11 cohort each have a specialist teacher, with two lessons per 

week for each of the three sciences. Below is the current coverage of 

content as a result of the recovery curriculum.  

 

Biology  
Inheritance, variation and evolution. 

This topic gives students an appreciation of our place in the world, in 

terms of the evolution that has taken place to allow us to get here, but 

also the impact that we have on other species in terms of selective 

breeding and genetic modification. Farming links to modern technology 

and methods, also linked to local jobs and careers. Allowing students to 

understand how our food is produced, to be healthy and cost effective. 

Genetics is a complex area of science, requiring higher levels of literacy 

and subject specific language. There are aspects of the topic that are 

demanding in terms of content and skills, therefore teaching of the topic 

is carried out in year 11 at the end of the course, where skills have 

matured and are embedded. An example of this would be in terms of 

ethics, ensuring students can present a point of view that does not mirror 

their own, being able to present a balanced argument with a clear 

conclusion. 

 

Homeostasis 

This topic builds upon what students have learned previously regarding 

how different parts of the body function, from the basic cell, to organ 

systems, to how body systems are regulated to ensure that internal 

conditions in the body are optimal. They will learn about the ways the 

body responds to stimuli via the nervous and endocrine system, 

understanding why these systems are important for maintaining life. 

Examples include the control of blood sugar, to the control of the 

menstrual cycle and how these systems can be externally manipulated 

e.g. contraception and fertility treatment. They will build upon scientific 

enquiry skills when investigating the effect of variables on reaction times, 

such as method writing, evaluation and analysis skills.  

This topic will also allow them to gain insight into possible future aspects of 

their lives, such as effective family planning and avoidance of STIs. 

 

 

 

 



   
 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assessment: 

How will you assess the 

impact of teaching? 

 

Chemistry 
Quantitative Chemistry 
Building on the key chemical ideas from KS3 about atomic 

structure and bonding, students will look at how they can 

calculate the amount of substance made during a chemical 

reaction. This topic requires students to have developed their 

basic mathematics skills and therefore cannot be taught until Y10.  

Students will manipulate chemical equations to find unknown 

quantities using common methods to biology and physics to 

ensure that students have a clear approach to problem solving.   

 

Chemical changes –  
In the Chemical Changes topic students will revisit and deepen 

their understanding of a wide range of chemical reactions studied 

during KS3. Students will look at the reaction of metals and how 

they can be extracted whilst considering the environmental 

impacts of this. They will also look at the reactions of acids and be 

introduced to electrolysis. They will consider how chemical 

reactions are used to innovate in the future and link to real life and 

local applications such as steel production and mining. 

 

Energy changes –  
In this unit students will have the opportunity to practice their 

mathematical skills by calculating bond energy changes. Students 

will begin to understand how chemical engineers could consider 

how chemical processes take place e.g. designs for vessels of 

exothermic reactions. 

 

Chemistry of the Atmosphere 
The most fascinating of topics takes students on a journey from 4.6 

billion years ago to the present day to look at the evolution of out 

atmosphere. This unit allows students to see natural changes over 

time but also to evaluate the more recent impact of human 

activity on climate change. Students will look at data and critically 

analyse how it supports current theories of climate change as well 

as make their own predictions for the future.  

 

Using Resources- 
The final chemistry unit pulls together students' understanding and 

knowledge from each of the other nine chemistry topics and so is 

best placed at the end of our program of study. Students will 

Chemistry 
Rates of reaction- 
During Y10 students learnt about a range of different types of chemical 

reactions in the chemical changes topic. Now that they have a secure 

understanding of what happens in the reaction the rates of reaction 

topic looks at how a reaction can be manipulated to give the optimal 

output and how these can be utilised within different industries. This topic 

develops students' practical skills with a range of required methods to 

help determine the rate of reaction. It also allows students to practice 

their graph skills with a heavy focus on this area. This topic is taught at the 

start of Y11 as it is very engaging and hooks students on the subject. 

 

Chemical analysis- 
In the chemical analysis unit students will deepen their understanding of 

techniques that they studied at KS3 such as chromatography. Here they 

will look at real world applications for the identification of substances 

such as food additives and ink types and drug testing. Students will focus 

on their observation skills and making accurate record of what they 

witness during practical work.   

 

 

Organic chemistry- 
This unit allows students to learn about a critical issue in today's society- 

the reliance of our population on crude oils as fuels. Students will look at 

how crude oil is sourced, refined and processed in the petrochemical 

industry. This is the first place that students will investigate the different 

types of formulas and nomenclature of organic compounds- an essential 

skill for if students wish to pursue Chemistry post-16. 

 

 

Physics 
Waves  

Students must understand the concept of energy before moving onto 

waves.  Students will understand how waves are wound through our lives, 

e.g. that microwaves don’t just cook our food but allow our mobile 

phones to work. This also includes the uses of waves and how to safely 

handle x-rays and gamma radiation. Students will build upon and apply 

their maths skills to apply formulae to understand the magnitude of the 

concepts and where these are used in real life (e.g. hospitals and link to 

careers e.g. medical physics). 

 



   
 

   
 

evaluate the use of different resources such as water, metals and 

fuels to see the impact it is having on the environment and the 

future use of those resources, including examples of where these 

link to local  area, such as steel and water treatment facilities. 

Students will analyse data and draw conclusions during this topic 

as well as being expected to make their own judgements.  

 

 

Physics 
Atomic structure –  

Furthering the knowledge built during key stage three about the 

atom and its sub-atomic structure. Now students begin to explore 

the history of how the atom and how it was discovered, as well as 

what happens when atoms break, and nuclear radiation is 

produced. They will apply mathematical skills when learning about 

half life and nuclear decay. Having these understandings how do 

we utilise these things in modern society in medicine, industry, 

agriculture and electrical power generation. 

 

Forces  

Students build upon basics of forces from KS3 and concepts within 

the topic are much more demanding, requiring skills, such as 

mathematical skills, to be more developed. Students will 

investigate how forces affect us, with multiple applications to real 

life e.g. car safety. 

 

Particles  

Now that students have the mathematical skills to be able to work 

with equations and manipulate variables, we look at the particle 

model and how it is widely used to predict the behaviour of solids, 

liquids and gases. This has many applications in everyday life and 

links to employment in engineering where they would use these 

principles when designing vessels to withstand high pressures and 

temperatures, such as storage tanks, and spacecraft. This learning 

also applies to auto-engineering within cooling systems and the 

theories behind internal combustion engines. 

 

Electricity  

This topic builds upon the basics of electricity from KS3. This is a 

topic that many students seem to struggle with initially. They will 

gain a basic understanding of how to be safe using electricity and 

 

Electricity and magnetism  

Linking concepts to electricity topic taught previously in KS4, therefore is 

taught after electricity. By recalling and applying previous knowledge 

and maths skills will allow students to take a look into how magnets work 

and how useful electromagnets are to their lives and how this concept 

underpins our modern electrical circuit-based world. 

 

Following the coverage of new content and skills: 

Revision of key concepts and areas where gaps exist.  

These are decided upon using data collected from assessments 

throughout the year at departmental level, class level and individual 

student interventions. Therefore, this plan is fluid and dependent upon 

cohort performance. 

 

 

 



   
 

   
 

the dangers of using it in their homes and how to stay safe. Making 

them aware of transformers and the dangers as these are on their 

estates. The equations will let them see how changing different 

terms affects outcomes and how this links to their lives. E.g. fuses, 

power cost of electricity and allow them to develop 

mathematical skills, including rearranging. This topic is re-taught 

this year due to disruption of its teaching during the first lockdown. 

Assessment: 

Demonstrate marking  

A task is completed, linked to learning within the lesson. 

Students work on aspects of the task that they struggled with 

during the connect phase of the following lesson. The 

frequency is aimed to be 75% of lessons. 

 

Mock assessments 

Carried out (mostly) across the rust. Standardisation and 

moderation practices planned in to ensure data as robust as 

possible.  

Data is input into QLA to assess areas of strength and weakness 

at cohort, class, and individual level. This informs planning at 

departmental and class teacher level. 

 

End of topic tests 

Short, 30 minute tests to identify gaps and inform planning in the 

shorter term. 

 

Demonstrate tasks 

Planned and completed in around 75% of lessons, with 

feedback provided and acted upon during the connect phase 

of the following lesson. Misconceptions and gaps in knowledge 

can be identified more frequently. 

 

Assessment: 

Demonstrate marking  

A task is completed, linked to learning within the lesson. Students work on 

aspects of the task that they struggled with during the connect phase of 

the following lesson. The frequency is aimed to be 75% of lessons. 

 

Mock assessments 

Carried out (mostly) across the rust. Standardisation and moderation 

practices planned in to ensure data as robust as possible.  

Data is input into QLA to assess areas of strength and weakness at cohort, 

class, and individual level. This informs planning at departmental and 

class teacher level. 

 

End of topic tests 

Short, 30 minute tests to identify gaps and inform planning in the shorter 

term. 

 

Demonstrate tasks 

Planned and completed in around 75% of lessons, with feedback 

provided and acted upon during the connect phase of the following 

lesson. Misconceptions and gaps in knowledge can be identified more 

frequently. 

 



   
 

   
 

Confident 

Communicators 

 

Key Tier 2 and 3 

Vocabulary 

 

 

 

Tier 2: 

High frequency  in written texts 

Precision, accuracy, describe, explain, evaluate, compare, 

calculate, state, repeatable, reproducible, reliable, analyse, 

qualitative, quantitative, demonstrate, aspire 

 

Tier 3: 

Subject specific 

Pathogen, antibody, antibiotic, organism, micro-organism, 

monoclonal, antigen, communicable, non-communicable, 

vaccination. 

Biomass, trophic levels, primary, secondary, tertiary consumer, 

quadrat, transect, biodiversity, community, ecosystem, habitat, 

deforestation, peat. 

Neutralisation, acid, alkali, electrolysis, oxidation, reduction, 

endothermic, exothermic, global warming, combustion, moles, 

relative formula mass, conservation, yield, titration 

Tier 2: 

Precision, accuracy, describe, explain, evaluate, compare, calculate, state, 

repeatable, reproducible, reliable, analyse, qualitative, quantitative, 

demonstrate aspire 

 

Tier 3: 

Biomass, trophic levels, primary, secondary, tertiary consumer, quadrat, 

transect, biodiversity, community, ecosystem, habitat, deforestation, peat. 

Inheritance, chromosome, nucleus, gene, genome, protein, gamete, 

fertilisation, homozygous, heterozygous, allele, dominant, recessive, Punnet 

square, genotype, phenotype, diploid, haploid, meiosis, mitosis, genetic 

modification, selective breeding, mutation. 

Scalar, vector, weight mass, electromagnetic spectrum, reflection, refraction 

Hydrocarbon, saturated, distillation, cracking, formulation, chromatography, 

sustainable, renewable, finite, rate, equilibrium  

Future Ready 

 

Careers encounters 

and aspirational 

cultural capital 

Opportunities (inc visits 

and enrichment opps) 

 

 

ORBYTS Project with NASA scientists (aimed at pupil premium students and high ability learners). Gathering and analysing data from telescopes around 

the world e.g. looking for new heavenly bodies. 

(Y10-11) Weekly STEAM club – Practical science tasks and aspirational speakers, all linked to careers and raising aspirations. (Up to date information to be 

found on TEAMS) 

(Y10-11) Online monthly STEAM challenge – project-based tasks and competitions, all linked to careers and raising aspirations. (Up to date information to 

be found on TEAMS). 

Helen Sharman visits to show cross curricular links in space-based careers to raise aspirations. 

Speakers from universities and medical careers. 

University visits, including residential stays. 

Bloodhound (land rocket) land speed record – using technology to develop green housing. 

Eco-schools – series of projects – re-using and recycling to make bird feeders. 

Potential to run cross curricular trips with humanities to peak district/coast to look at Ecology and sampling. 

Trips to the Mclaren engineering centre in Sheffield to look at potential career paths and to talk about the graduate schemes available.  This is a 

wonderful opportunity to see how the STEM subjects link together in engineering for the future. 

The Darton Mindset underpins all our core principles and practice = Responsibility, Respect, Resilience. 

 


