
 

 

 

  

Oasis Science Curriculum Long Term 

Plan 
 



 

 

Year Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 Summer 2 

12 

Cells  
 
Cell structure  
All cells arise from other cells 

 RP2: Preparation of stained 
squashes of cells from plant root tips; 
set-up and use of an optical 
microscope to identify the stages of 
mitosis in these stained squashes 
and calculation of a mitotic index. 

Transport across cell membranes  

 RP 3: Preparation of stained 
squashes of cells from plant root tips; 
set-up and use of an optical 
microscope to identify the stages of 
mitosis in these stained squashes 
and calculation of a mitotic index. 

 RP 4: Investigation into the effect of a 
named variable on the permeability of 
cell-surface membranes. 

Cell recognition and the immune system 

Biological Molecules 
 

Monomers and Polymers  
Carbohydrates 
Lipids  
Proteins 

 RP1: Investigation into the 
effect of a named variable on 
the rate of an enzyme-
controlled reaction. 

Nucleic Acids are important 
information-carrying molecules  
ATP 
Water 
Inorganic Ions 

Organisms Exchange Substances with 
their Environment 
 
Surface area to volume ratio  
Gas Exchange 
Digestion and Absorption 
Mass transport  

 RP5: Dissection of animal or 
plant gas exchange system or 
mass transport system or of 
organ within such a system. 

 

Genetic Information, Variation 
and Relationships Between 
Organisms 
 
DNA, genes and chromosomes 
DNA and protein synthesis 
Genetic Diversity can arise as a 
results of mutation or during 
meiosis  
Genetic diversity and adaptation  

 RP6:  Use of aseptic 
techniques to 
investigate the effect of 
antimicrobial 
substances on microbial 
growth. 

Species and Taxonomy  
Biodiversity within a community 
Investigating diversity  

Energy Transfers in and 
Between Organisms (A-level 
only) 
 
Photosynthesis 

 RP7: Use of 
chromatography to 
investigate the 
pigments isolated from 
leaves of different 
plants, eg, leaves from 
shade-tolerant and 
shade-intolerant plants 
or leaves of different 
colours.   

 RP8:  Investigation 
into the effect of a 
named factor on the 
rate of dehydrogenase 
activity in extracts of 
chloroplasts. 

Respiration  

 RP 9:  Investigation 
into the effect of a 
named variable on the 
rate of respiration of 
cultures of single-
celled organisms. 

Energy and ecosystems 
Nutrient Cycles 
 
 

Genetics, populations, evolution and 
ecosystems (A-level only) 
 
Inheritance  
Populations  
Evolution may lead to speciation  
Populations in ecosystems  

 RP12: Investigation into the 
effect of a named 
environmental factor on the 
distribution of a given species. 

 

Milestones/outcomes: 

 

Students should be able to: 
 Apply their knowledge of these features 

in explaining adaptations of eukaryotic 
cells. 

 Appreciate that there was a considerable 
period of time during which the scientific 
community distinguished between 
artefacts and cell organelles. 

 Recognise the stages of the cell cycle: 
interphase, prophase, metaphase, 
anaphase and telophase (including 
cytokinesis) • explain the appearance of 
cells in each stage of mitosis. Mitosis is a 
controlled process. Uncontrolled cell 
division can lead to the formation of 
tumours and of cancers. Many cancer 
treatments are directed at controlling the 
rate of cell division. Binary fission in 
prokaryotic cells involves: • replication of 
the circular DNA and of plasmids • 
division of the cytoplasm to produce two 
daughter cells, each with a single copy of 
the circular DNA and a variable number of 

Milestones/outcomes: 

 

Students should be able to: 

 Recognise, from diagrams, 
saturated and unsaturated fatty 
acids  

 Explain the different properties of 
triglycerides and phospholipids. 

 Relate the structure of proteins to 
properties of proteins named 
throughout the specification. 

 appreciate how models of enzyme 
action have changed over time  

 Appreciate that enzymes catalyse 
a wide range of intracellular and 
extracellular reactions that 
determine structures and 
functions from cellular to whole-
organism level. 

 Appreciate that the relative 
simplicity of DNA led many 
scientists to doubt that it carried 
the genetic code. 

 Evaluate the work of scient 
recognise the role of ions in the 

Milestones/outcomes: 

 

Students should be able to: 

 Appreciate the relationship 

between surface area to volume 

ratio and metabolic rate. 

 interpret information relating to 

the effects of lung disease on gas 

exchange and/or ventilation 

 Interpret data relating to the 

effects of pollution and smoking on 

the incidence of lung disease  

 Analyse and interpret data 

associated with specific risk factors 

and the incidence of lung disease 

 Evaluate the way in which 

experimental data led to statutory 

restrictions on the sources of risk 

factors  

 Recognise correlations and causal 

relationships. 

Milestones/outcomes: 

 

Students should be able to:  
 Relate the base sequence 

of nucleic acids to the 
amino acid sequence of 
polypeptides, when 
provided with suitable 
data about the genetic 
code  

 Interpret data from 
experimental work 
investigating the role of 
nucleic acids. 

 complete diagrams 
showing the chromosome 
content of cells after the 
first and second meiotic 
division, when given the 
chromosome content of 
the parent cell  

 Explain the different 
outcome of mitosis and 
meiosis 

Milestones/outcomes: 

 

Students should be able to: 
 Identify environmental 

factors that limit the rate 
of photosynthesis  

 Evaluate data relating to 
common agricultural 
practices used to 
overcome the effect of 
these limiting factors. 

 Appreciate the ways in 
which production is 
affected by farming 
practices designed to 
increase the efficiency of 
energy transfer by:  

 simplifying food webs to 
reduce energy losses to 
non-human food chains  

 reducing respiratory 
losses within a human 
food chain 

 

Milestones/outcomes: 
 

Students should be able to: 
 Use information provided to 

predict and explain the effects of 
specific drugs on a synapse. 

 Interpret information relating to 
examples of negative and positive 
feedback. 

 Evaluate the positions of health 
advisers and the food industry in 
relation to the increased 
incidence of type II diabetes. 



 

 

copies of plasmids. Being non-living, 
viruses do not undergo cell division. 
Following injection of their nucleic acid, 
the infected host cell replicates the virus 
particles. 

 Explain the adaptations of specialised 
cells in relation to the rate of transport 
across their internal and external 
membranes 

 Explain how surface area, number of 
channel or carrier proteins and 
differences in gradients of concentration 
or water potential affect the rate of 
movement across cell membranes. 

 Discuss ethical issues associated with the 
use of vaccines and monoclonal 
antibodies 

 Evaluate methodology, evidence and 
data relating to the use of vaccines and 
monoclonal antibodies. 

following topics: hydrogen ions 
and pH; iron ions as a component 
of haemoglobin; sodium ions in 
the co-transport of glucose and 
amino acids; and phosphate ions 
as components of DNA and of 
ATP. 

 Analyse and interpret data relating 

to pressure and volume changes 

during the cardiac cycle  

 Analyse and interpret data 

associated with specific risk factors 

and the incidence of cardiovascular 

disease  

 Evaluate conflicting evidence 

associated with risk factors 

affecting cardiovascular disease  

 Recognise correlations and causal 

relationships. 

 Recognise correlations and causal 

relationships 

 Interpret evidence from tracer and 

ringing experiments and to 

evaluate the evidence for and 

against the mass flow hypothesis. 

 Recognise where meiosis 
occurs when given 
information about an 
unfamiliar life cycle  

 Explain how random 
fertilisation of haploid 
gametes further increases 
genetic variation within a 
species. 

 use unfamiliar 
information to explain 
how selection produces 
changes within a 
population of a species 

 Interpret data relating to 
the effect of selection in 
producing change within 
populations  

 Show understanding that 
adaptation and selection 
are major factors in 
evolution and contribute 
to the diversity of living 
organisms. 

 Appreciate that advances 
in immunology and 
genome sequencing help 
to clarify evolutionary 
relationships between 
organisms. 

 Interpret data relating to 
similarities and 
differences in the base 
sequences of DNA and in 
the amino acid sequences 
of proteins to suggest 
relationships between 
different organisms within 
a species and between 
species  

 Appreciate that gene 
technology has caused a 
change in the methods of 
investigating genetic 
diversity; inferring DNA 
differences from 
measurable or observable 
characteristics has been 
replaced by direct 
investigation of DNA 
sequences. 
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Organisms Respond to Change in Their 
Internal and External Environments (A-level 
only) 
 
Survival and response  

 RP10: Investigation into the effect of 
an environmental variable on the 
movement of an animal using either a 
choice chamber or a maze. 

Nervous coordination  
Skeletal muscles are stimulated to contract by 
nerves and act as effectors 
Homeostasis is the maintenance of a stable 
internal environment  

 RP11: Production of a dilution series 
of a glucose solution and use of 
colorimetric techniques to produce a 
calibration curve with which to identify 
the concentration of glucose in an 
unknown ‘urine’ sample. 

 

The Control of Gene Expression (A-
level only) 
 
Alteration of the sequence of bases in 
DNA can alter the structure of proteins 
Gene expression is controlled by a 
number of features  
Using genome projects 
Gene technologies allow the study and 
alteration of gene function allowing a 
better understanding of organism 
function and the design of new 
industrial and medical processes 

Synoptic Essay Skills/Revision 
 
Main focus for revision: 
Cells 
Biological Molecules  
Organisms Exchange Substances with 
their Environment 
Genetic Information, Variation and 
Relationships Between Organisms 
 
 

Synoptic Essay Skills/Revision 
 
Main focus for revision: 
Energy Transfers in and 
Between Organisms (A-level 
only) 
Genetics, populations, evolution 
and ecosystems (A-level only) 
Organisms Respond to Change 
in Their Internal and External 
Environments (A-level only) 
The Control of Gene Expression 
(A-level only) 
 
 
 

Revision  
 
Cover the groups weakest 
areas with any time left before 
the exam 

 

 

Milestones/outcomes: 
  

Students should be able to: 
 Explain why individuals within a 

population of a species may show a wide 
range of variation in phenotype  

 Explain why genetic drift is important 
only in small populations  

 Explain how natural selection and 
isolation may result in change in the allele 
and phenotype frequency and lead to the 
formation of a new species  

 Explain how evolutionary change over a 
long period of time has resulted in a great 
diversity of species. 

 Show understanding of the need to 
manage the conflict between human 
needs and conservation in order to 
maintain the sustainability of natural 
resources  

 Evaluate evidence and data concerning 
issues relating to the conservation of 
species and habitats and consider 
conflicting evidence  

 Use given data to calculate the size of a 
population estimated using the mark-
release-recapture method. 

Milestones/outcomes: 
 

Students should be able to: 
 Relate the nature of a gene 

mutation to its effect on the 
encoded polypeptide. 

 Evaluate the use of stem cells in 
treating human disorders. 

 Interpret data provided from 
investigations into gene 
expression  

 Evaluate appropriate data for the 
relative influences of genetic and 
environmental factors on 
phenotype. 

 Evaluate evidence showing 
correlations between genetic and 
environmental factors and various 
forms of cancer 

 Interpret information relating to 
the way in which an 
understanding of the roles of 
oncogenes and tumour 
suppressor genes could be used in 
the prevention, treatment and 
cure of cancer. 

 interpret information relating to 
the use of recombinant DNA 
technology 

 Evaluate the ethical, financial and 
social issues associated with the 
use and ownership of 
recombinant DNA technology in 
agriculture, in industry and in 
medicine  

 Balance the humanitarian aspects 
of recombinant DNA technology 

Milestones/outcomes: 

 
Students should be able to: 

 Appreciate the structure of a 
synoptic essay. 

 Plan a synoptic essay  

 Identify relevant topic areas 
 Write a 25 mark answer 

Milestones/outcomes: 
 

Students should be able to: 

 Appreciate the structure of 
a synoptic essay. 

 Plan a synoptic essay  

 Identify relevant topic 
areas 

 Write a 25 mark answer 

 

  



 

 

*Please note: Skills and working scientifically is interleaved throughout our course.  We have indicated here where they are delivered most explicitly. 

     
 

 

 

with the opposition from 
environmentalists and 
antiglobalisation activists  

 Relate recombinant DNA 
technology to gene therapy. 

 evaluate information relating to 
screening individuals for 
genetically determined conditions 
and drug responses. 

 explain the biological principles 
that underpin genetic 
fingerprinting techniques 

 Interpret data showing the results 
of gel electrophoresis to separate 
DNA fragments  

 Explain why scientists might use 
genetic fingerprinting in the fields 
of forensic science, medical 
diagnosis, animal and plant 
breeding. 


