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A high quality and innovative science education 
provides the foundations for understanding the 
world through the specific disciplines of biology, 
chemistry and physics. Whilst the knowledge-rich 
science curriculum is designed to ensure the very 
best academic outcomes for all students, it’s primary 
aim is to teach all students the essential aspects 
of ‘how science works’ which involves developing 
their understanding of nature, processes and 
methods. This is done through a range of scientific 
enquiries that helps them to explore certain patterns 
and develop analytic and problem solving skills to 
formulate ideas, draw conclusions and supports 
them to answer scientific questions about the world 
around them. 

Through building up a body of key foundational 
knowledge and concepts, providing opportunities 
for exploration and independent thinking, students 
are encouraged to recognise the power of rational 
explanation and to develop a sense of excitement 
and curiosity about natural phenomena. 

Ultimately all students deserve to be equipped with 
the skills needed to live in a diverse and rapidly 
changing society. The skills developed in science will 
empower them to understand how science can be 
used to explain what is occurring in the world, predict 
patterns in behaviour, make sense of complex ethical 
issues arising from the advances in science and 
technology and analyse information in order to make 
informed moral judgements based on the evidence 
around them.

Fundamental concepts and 
principles in Biology

• Cell Biology: the structure and functioning of cells 
and how they divide by mitosis and meiosis

• Movement across membranes - including osmosis 
diffusion and active transport 

• Biological Systems – mass transport in animals 
(incl. the heart, lungs, circulatory system) in plants 
(including transpiration & translocation), nervous 
system, reproductive system, endocrine system, 
respiratory system)

• Maintenance of a constant internal environment – 
homeostasis (blood glucose levels, temperature, 
water regulation)

• Genes/inheritance - DNA structure, Monohybrid 
inheritance, Uses of DNA in protein synthesis. That 
variation occurs when gametes fuse at fertilisation 
from section Sexual and asexual reproduction

• The two essential chemical reactions for life on 
Earth: photosynthesis and respiration 

• Metabolism is the sum of all the reactions 
happening in a cell or organism, in which molecules 
are made or broken down 

• Biochemistry and cycling of elements All molecules 
are recycled between the living world and the 
environment to sustain life 

Advances in science and technology is constantly changing lives 
and plays a crucial role in the world’s future prosperity. 

Science
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Fundamental concepts and 
principles in Chemistry

• Atomic Structure and the periodic table: elements, 
sub atomic particles, how electrons are linked to 
reactivity and mixtures and separating techniques

• Structure, bonding and the properties of matter-
particle model:  How particles behave in solids, 
liquids and gases.  

• Quantitative Chemistry: Law of conservation of 
mass, Relative Formula Mass including balancing 
equations. - General Equations

• Reactivity: Rates of reaction, collision theory, 
energy changes

• Atmosphere and resources

Fundamental concepts and 
principles in Physics

• Conservation of energy (linking to stores and 
formula).

• Manipulation of equations. units etc. 

• Electricity- Models of voltage and current. 

• Waves - what a wave is (wavelength, frequency 
amplitude etc.) - Conservation of energy (linking to 
stores and formula).

Unit titles and required practicals
Biology Chemistry Physics

Paper 1 • Cell Biology
• Organisation
• Infection and Response
• Bioenergetics

• Atomic Structure and the 
  periodic table
• Bonding and the properties  
  of matter
• Quantitative chemistry
• Chemical changes
• Energy changes

• Energy
• Electricity
• Particle model
• Atomic Structure

Paper 2 • Homeostasis and Response
• Inheritance, Variation and  
  Evolution
• Ecology

• Rates and the extent of chemical  
  change
• Organic Chemistry
• Chemical analysis
• Chemistry of the atmosphere
• Using resources

• Forces
• Waves
• Magnets and Electromagnetism

Required Practical 
Paper 1

• Microscopes
• Light intensity
• Osmosis
• Enzymes
• Food Tests

• Making soluble salts
• Electrolysis
• Temperature change

• Specific heat capacity
• I-V Characteristics
• Resistance of a wire
• Density

Required Practical 
Paper 2

• Reaction time
• Quadrats/Population size

• Rate of a reaction
• Chromatography
• Water purification

• Acceleration
• Hooke’s law
• Waves
• Infrared
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Scientific knowledge and 
conceptual understanding
The national curriculum states that ‘…..while it is 
important that pupils make progress, it is also vitally 
important that they develop secure understanding of 
each key block of knowledge and concepts in order 
to progress to the next stage. Insecure, superficial 
understanding will not allow genuine progression: 
pupils may struggle at key points of transition, build 
up serious misconceptions, and/or have significant 
difficulties in understanding higher-order content’.

As a result the curriculum has been designed as 
a five year programme. In KS3, student build on 
the knowledge secured at KS2 and the foundation 
scientific ideas from KS4 are gradually introduced. 
Introducing key concepts at an early stage ensures 
that the curriculum is slowed down to afford the 
students the opportunity to embed key ideas before 
being exposed to more complex concepts. Students 
begin to develop their practical skills and learn to use 
a variety of approaches to answer relevant scientific 
questions. These types of scientific enquiry include: 
observing over time; pattern seeking; identifying, 
classifying and grouping; comparative and fair testing 
(controlled investigations). Students are encouraged 
to seek answers to questions through collecting, 
analysing and presenting data. They are provided 
with opportunities to be explorative when completing 
practicals from an early age to stimulate their natural 
curiosity and nurture a love of learning science. 
‘Working scientifically’ will be developed further at 
key stage 4, once pupils have built up sufficient 
understanding of science to engage meaningfully 
in more sophisticated discussion of experimental 
design and control.  

In Year 9 students will work through a bridging unit 
to ensure that they have secured the foundation 
skills that will enable them to access the challenging 
new curriculum. It is expected that by the end of 
KS4, pupils will have mastered the key ‘working 
scientific skills’ which will enable them to apply their 
knowledge to unfamiliar examples.

The curriculum is designed to:
• introduce the pupils to fundamental concepts 

and these ideas are built upon as the scheme of 
learning progresses.

• be spiral where pupils have the opportunity 
to revisit key knowledge and deepen their 
understanding as they progress through from KS3 
to KS4.

• develop pupil’s retrieval practice- key knowledge 
organisers shared with the students, regular 
quizzing on current and previous knowledge to 
move this content from their short term to long 
term memory. Do Now tasks which consists of 
questions designed to test the key areas (maths for 
science, knowledge, required practicals as well as 
an application questions)

• provide pupils the opportunity to practise doing a 
range of exam questions

• monitor the gaps in the student knowledge through 
the use of pre assessments. Designed as a 
diagnostic tool to identify gaps in their knowledge 
that would have a negative impact on the progress 
that they are capable of making. Identified gaps 
will be addressed prior to the introduction of new 
content that relies on the students having a secure 
prior knowledge.

Science

Curriculum features
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Spoken Language and 
Numeracy skills
The national curriculum for science reflects 
the importance of spoken language in pupils’ 
development across the whole curriculum – 
cognitively, socially and linguistically. The quality and 
variety of language that pupils hear and speak are 
key factors in developing their scientific vocabulary 
and articulating scientific concepts clearly and 
precisely. They must be assisted in making their 
thinking clear, both to themselves and others, and 
teachers should ensure that pupils build secure 
foundations by using discussion to probe and 
remedy their misconceptions.

Pupils should be able to describe associated 
processes and key characteristics in common 
language, but they should also be familiar with, 
and use, technical terminology accurately and 
precisely. They should build up an extended 
specialist vocabulary. They should also apply their 
mathematical knowledge to their understanding 
of science, including collecting, presenting and 
analysing data.

As a result, the curriculum has 
been designed to:
 
• develop the literacy skills of the students by 

encouraging the teaching of root words and 
breaking the keywords down to unlock the 
meaning of the words.

• Explicitly teach/refer to the difference between 
the meaning of commonly used words in spoken 
language  and their scientific meaning or different 
variation of the words used in different subjects.

• show pupils how to structure ‘model answers’ 
and build their success rate and resilience when 
answering questions that require extended written 
answers

• provide pupils the opportunity to apply their 
mathematical skills in science. Each unit of work 
focuses on explicitly teaching specific maths skills 
which is then revisited across different units. 

Practical skills
here is always a focus to practical work; 

• Knowledge, 

• Procedure and techniques,

• Scientific enquiry.

There are opportunities for the students to complete 
additional practicals alongside the required practicals 
to develop their ‘how science works’ skills. Students 
have the opportunity to complete the required 
practicals on more than one occasion, the second 
time they meet the practical, it is reshaped to 
encourage the pupils to apply the same skills to a 
different context.

Content for each unit 
Unit overview

• Overview of the unit- consisting of the fundamental 
concepts, residual knowledge to be secured by 
the end of the unit, misconceptions/barriers to 
students’ learning, practical skills, numeracy skills, 
key terminologies, that the pupils have encountered 
previous and the new ideas that will be learnt. It 
will also include ‘SMSC,’ a section that highlights 
how the topics links to science in the outside. In 
this section, there are explicit reference made to the 
relevance of science within the local area. 

Discussions will include; 

• In Biology, when learning about fertilisation, 
students will be made aware that the first IVF baby, 
Louise Joy Brown was born in Oldham on 25th July 
1978. In infection and response, references will be 
made to the role of science in medical advances. 
The first tubular bondage was invented and 
developed in Oldham in 1961

• In Chemistry, during the teaching of organic chemistry 
and the chemistry of the atmosphere, pupils will learn 
about coal mining and the mills in Oldham.

• In Physics- references will be made to the famous 
physicist ‘Prof Brian Cox’ and the scientists 
educated in Manchester whose work contributed 
to the discovery of the atomic model
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Marking 
Feedback points testing key fundamental 
concepts have been identified within individual 
schemes of work (Approx. 1 in 6 lessons). 
However this is driven by the curriculum. 
Assessed tasks consists of the following;
 
• Two extended written tasks in each unit.

• Pre and post assessment.

• Progress tasks - designed to check that key 
concepts are secured.

Assessments and Intervention
• Designed to give a holistic picture and intervention 

linked to this.

• Residual knowledge identified for each year group 
and embedded prior to the delivery of the new 
concepts in the next academic year.

Co Curriculum enrichments
School trips and STEM related activities
We provide a variety of enrichment for a number 
of reasons;

• To promote a love of the subject. 

• Narrow attainment gaps.

• Promoting STEM Careers. Stretch / Challenge 

Closing the gap
The curriculum has been designed to ensure 
that all groups of students make rapid and 
sustained progress. Particular focus will be on 
Pupil Premium (PP) and High prior attaining pupils 
(HPA) (whole school focus group). Monitoring 
of these key groups at a department level will 
include;

• Identification on class seating plans so classroom 
teachers are aware of these students. 

• Using retrieval based questions, homework packs 
and regular quizzing on current and previous 
knowledge to move knowledge from their short 
term to long term memory. 

• Closing fundamental knowledge gaps identified 
from their books, pre-assessments, post 
assessments, extended written tasks and end of 
year exams at the earliest opportunity. This will 
involve the use of question level analysis to gain a 
deeper understanding of the gaps and linking these 
to intervention at a classroom and departmental 
level. Reshaping teaching to address prior 
knowledge before the introduction of new ideas. 

• Stretch and challenge tasks particularly for HPA 
students and giving them the opportunity to 
see a range of questions, testing the same key 
knowledge but presented differently. 

Science
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find us online

www.facebook.com/OAOldham

@OldhamOasis

www.oasisacademyoldham.org

@oasisoldhamart
@oasisoldhamfood
@oasisoldhamMFL
@oasisoldhamscience@oasisoldhamenglish@oaoceiag
@oasfilm
@oaogeography
@oaoreligion

See us on Instagram

Contact us:

Principal - Miss D Gobbi

Oasis Academy Oldham
Hollins Road
Hollinwood
Oldham
OL8 4JZ

T. 0161 624 9630
E. Transition.Team@oasisoldham.org
W. www.oasisacademyoldham.org


