
 

  

Science Faculty Rationale  

Our vision is to support young people to become independent and enthusiastic scientists. 
We aim to instil our students to be confident, resilient, problem solvers who are scientifically literate and 

numerate. 
 

 
 
 

A level Biology Aims 
• Develop essential knowledge and understanding of different areas of the subject and how they relate to 

each other. 

• Develop and demonstrate a deep appreciation of the skills, knowledge and understanding of scientific 
methods. 

• Develop competence and confidence in a variety of practical, mathematical and problem solving skills.  

• Develop their interest in and enthusiasm for the subject, including developing an interest in further study 
and careers associated with the subject.  

• Understand how society makes decisions about scientific issues and how the sciences contribute to the 
success of the economy and society. 

• To develop the CPAC skills over the course to become an independent and competent scientist. 
 
Assessment objectives: 
 
AO1  Demonstrate knowledge and understanding of scientific ideas, processes, techniques and procedures. 
AO2 Apply knowledge and understanding of scientific ideas, processes, techniques and procedures: 

• in a theoretical context 

• in a practical context 

• when handling qualitative data 

• when handling quantitative data 
AO3 Analyse, interpret and evaluate scientific information, ideas and evidence, including in relation to issues, to: 

• make judgements and reach conclusions 

• develop and refine practical design and procedures 
 

 
 
 



 

Topic - Teacher 1 (3) 
(PRI/LDI) 

Topic -Teacher 2 
(2) RME 

Rationale 

Year 12  

Biological molecules 
(31) 
(3.1.1 -3.1.8) 
 
RP1 Rate of enzyme 
reaction 

Cell structure 
and cell division 
(16) 
(3.2.1 – 3.2.2) 
 
RP2 Root tip 
squash mitosis 

Teacher 1 will begin with biological molecules, which is a fundamental topic that underpins 
the rest of the course. The uses of proteins are introduced at GCSE level, along with a 
description of their composition and the knowledge that enzymes are proteins. A level 
includes a diagrammatic representation of a protein and peptide bonds. More information on 
the structure, functions and properties of proteins is included. At GCSE the enzyme topic is 
based around digestion, with much of the content in context. Temperature and pH affecting 
enzymes are also included along with some applications od enzymes outside the body, in 
home and industry. The study of Enzymes at A level runs throughout the specification. 
Enzymes lowering activation energy, properties of enzymes, and specificity of enzymes. What 
affect the rate of reaction is also considered. Food tests covered at GCSE level, and as part of 
this biological molecules, are again covered at A level, but in greater detail such as the glucose 
calibration curve using Benedict’s reagent and a colourimeter in RP12 as part of the 
homeostasis topic. Carbohydrates and other biological molecules are introduced at GCSE in 
the photosynthesis topic and in particular uses of glucose lesson. The formation of 
polysaccharides and glyosidic bond formation through condensation is studied A level.  How 
carbohydrates structure is related to function is a key principle at A level.  Carbohydrates are 
also the primary respiratory substrate. DNA structure as a polymer formed from nucleotides 
is developed from DNA structure at GCSE to include semi conservative replication in the 
context of practical application and discovery investigations. Biological molecules also 
includes lipids, water and ATP which are not covered at GCSE. 
 
Teacher 2 begins with cell structure and cell division which builds on from GCSE. Biological 
molecules that make up the cellular structure and DNA replication link to this topic. They are 
both foundation topics that need to be taught first in order to understand future topics. All 
life on Earth shares common chemistry of these biological molecules.  Despite their great 
variety, the cells of all living organisms contain only a few groups of carbon-based compounds 
that interact in similar ways. DNA also links to evolution as DNA analysis can provide evidence 
for evolution. Cell theory is a unifying concept in biology as all life on Earth exists as cells.  
Differences between cells are due to the addition of extra features and therefore can provide 
indirect evidence for evolution. Cell theory developed to study cell division and then transport 
across membranes. The basic structure of the plasma membrane enables control of the 
passage of substances across exchange surfaces by passive or active transport.  Students have 
studied simple diffusion at GCSE and active transport. At A level facilitated diffusion, co 
transport and the properties of molecules which travel by each method is considered.  
Transport across membrane links to many later topics such as exchange, homeostasis and 
nervous coordination.   

Transport across 
cell membranes  
(10) 
(3.2.3) 
RP3 Osmosis in 
plants – dilution 
series. 
RP4 Membrane 
permeability. 

Gas Exchange, 
Digestion and 
absorption, Mass 
transport in animals 
and plants. (50) 
(3.3.1 – 3.3.4.2) 
 
RP5 Dissection and 
scientific drawing of 
animal or plant gas 
exchange of mass 
transport organ. 
 

Cell recognition 
and the immune 
system (14) 
(3.2.4) 

Teacher 1: The exchange topic develops concepts discovered in transport across membranes.  
The exchange of substances between the internal and external environments takes place at 
exchange surfaces.  To truly enter or leave an organism, most substances must cross cell 
plasma membranes. Gas exchange in single celled organisms, humans, insects, fish and plants 
is covered. Links can be made to GCSE anaerobic respiration when studying insects and gas 
exchange in fish at GCSE is now very similar A level in an increased level of detail on the new 
GCSE specification.   
Transport across membranes and biological molecules are key concepts when learning about 
digestion and absorption. Mass transport is necessary for large multicellular organisms to 
transport substances between the exchange surfaces and the rest of the organisms’ cells.  
Mass transport maintains the final diffusion gradients that bring substances to and from cell 
membranes of individual cells. Cohesion-tension theory of mass transport in plants links to 
water as a biological molecule. 
 
Teacher 2: Cell recognition and the immune system follows on from cell structure as cell 
surface membranes contain embedded proteins, some of which are involved in cell signalling 
whereas others allow recognition of self and foreign cells by the immune system. Interactions 
between different types of cell are involved in disease, recovery from disease and immunity.  
HIV links to reverse transcriptase as a tool in DNA technology later on in the specification. 

DNA, genes and 
protein synthesis 
(10) 
(3.4.1 – 3.4.2) 

Biodiversity (12) 
(3.4.5 – 3.4.7) 

Genetic diversity 
(14) 
RP6 Aseptic 
technique 
(3.4.3 – 3.4.4) 

Teacher 1 finishes the Y12 specification teaching biodiversity whilst teacher 2 finishes with 
genetic diversity.   
 
Teacher 1 
Biodiversity includes species and taxonomy, biodiversity in a community and investigating 
diversity.  Links to DNA, mRNA structure and protein structure in previous modules. Maths 
skills are developed to calculate index of diversity.  Biodiversity can relate to a range of 
habitats, from small local habitats to wholes ecosystems and the Earth as a whole. The Y12 



 

course begins looking at biological molecules and cells and then develops to look at systems 
within an organism to finally looking at the biodiversity of species and how stable life is on 
Earth. Links with ecosystems. 
 
Teacher 2 
Genetic diversity looks into how the alleles of a population give rise to variation and natural 
selection. Natural selection studied at GCSE provides a basis to understand anatomical, 
physiological or behavioural adaptations which results in a species that are better adapted to 
their environment and evolve through natural section. Genetic diversity can arise as a result 
of mutation or during meiosis which links to protein synthesis, protein structure and the cell 
cycle and cell division in earlier topics.  Links to evolution later on in the specification. 
 

Year 13 

Teacher 1 (3) Teacher 2 (3) Rationale 

Photosynthesis (16) 
(3.5.1) 
 
RP7 Uses of 
chromatography to 
investigate pigments 
in leaves. 
 
RP8 Investigation 
into the effect of a 
named factor on the 
rate of 
dehydrogenase 
activity in extracts of 
chloroplasts. 

Populations in 
ecosystems (12) 
(3.7.4) 
 
RP12 Investigate 
an environmental 
factor on the 
distribution of a 
species. 
 

Teacher 1 teaches the biochemistry aspects of the course and teacher 2, the ecology aspects 
of the course where applicable. This is due to specialisms of the teachers (although both 
teachers are very experienced and have taught all content of the specification over the course 
of their career). 
Teacher 1 begins with Photosynthesis which builds on concepts from GCSE and also from cell 
ultrastructure from Y12. Students have already learnt about the chloroplast in Y12. Limiting 
factors is developed from GCSE in terms of application and A level language since the concept 
is the same.  In communities, biological molecules produced in photosynthesis are consumed 
by other organisms including animals, bacteria and fungi.   
 
Teacher 2 begins with Populations in ecosystems. A species exists as one or more populations.  
Variation in a population exists due to genetic and environmental factors. Populations in 
ecosystems is taught before populations and evolution because it is simpler to understand 
since it builds on concepts from GCSE and Y12 such as adaptations and competition to explain 
succession and conservation. Ecosystems and sampling techniques are also studied at GCSE.  
Links to biodiversity and genetic diversity and adaptation topics in year 12.  The weather in 
September is mild which enables this topic to be actively taught outdoors and RP12 to be 
carried out in suitable conditions.   

Respiration (15) 
(3.5.2) 
 
RP9 Investigate the 
rate of respiration of 
cultures of single 
celled organisms. 
 

Energy in 
ecosystems and 
nutrient cycles 
(13) 
(3.5.3 – 3.5.4) 
 
 

Teacher 1: Life depends on continuous transfers of energy.  In photosynthesis, light is 
absorbed by chlorophyll and this is linked to the production of ATP.  In respiration, various 
substances are used as respiratory substrates.  The hydrolysis of these respiratory substrates 
is linked to production of ATP.  Respiration is taught after photosynthesis since when taught 
simultaneously students get confused between the two.  Both respiration and photosynthesis 
share the chemiosmotic theory. Photosynthesis and respiration are not 100% efficient - Links 
to energy in ecosystems.  Respiration also builds on GCSE knowledge of aerobic and anaerobic 
respiration.  The context of exercise is not considered in A level as it is in GCSE. 
 
Teacher 2   
Most of the sugars synthesised by plants are used by the plant as respiratory substrates. The 
rest are used to make other groups of biological molecules. These biological molecules form 
the biomass of the plant.  NPP is available for plant growth and reproduction. It is also 
available to other trophic levels in the ecosystem, such as herbivores and decomposers. 
Energy and ecosystems fits nicely to be taught alongside respiration which is the process in 
which ATP is produced as a universal energy molecule. Students have already studied biomass 
and efficiency in GCSE Biology and A level adds to this the concepts of NPP and GPP.  
Understanding photosynthesis and respiration helps to understand this section of the 
specification.   
 

Response to Stimuli 
(15) 
(Survival and 
response, receptors, 
control of heart rate.) 
(3.6.1) 
 
RP10 Choice 
chambers 

Inherited change 
(14)  
(3.7.1) 

Teacher 1 
Organisms respond to changes in their internal and external environments. The roles of 
receptors, their structure and location are covered in the GCSE specification. The roles of 
neurones and reflex actions, including synapses and effectors are covered but the structure 
and function of sense organs is not covered. At A level the reflex action is covered again and 
the concept of survival and response of plants.  Knowledge of the retina and the Pacinian 
Corpuscle are also required and the concept of generator potential is introduced. Muscles 
acting as effectors is also covered, as is their structure and how contraction happens.  
Response to stimuli is taught first before nervous coordination because generator potential is 
an important concept to understand action potentials.  Also, stimuli and receptors come 
before sensory, intermediate and motor neurones in a nervous pathway.The students learn 
about tropisms in plants at GCSE and the role of auxins. Other organisms’ responses such as 
taxes and kineses is introduced at A level. 
 

Populations and 
evolution (14) 
(3.7.2 -3.7.3) 



 

 
 

Teacher 2  
To understand evolution students need to first understand inherited change. Inherited change 
studies how alleles are passed on.  Populations and evolution develops to how alleles are 
selectively inherited and in gene expression students learn how things that are selectively 
passed on are expressed.   

Nervous 
coordination and 
skeletal muscles (16) 
(3.6.2 – 3.6.3) 

Gene expression 
(11) 
(3.8.2 -3.8.3) 
 

Teacher 1 finished the teaching of the specification with DNA technology. This topic links all 
aspects of the specification together e.g. knowledge of DNA structure, genes, hormones, 
proteins, genomes, enzymes, HIV mode of replication, treating diseases such as cancer, 
genetic variability in a population by using DNA fingerprinting and animal and plant breeding.  
It is a complex topic so being studied at the end of the course just before the final exam helps 
it to remain fresh in the minds of the students. Since DNA technology covers many aspects of 
the specification it gives teacher 2 the ability to identify gaps in knowledge and address them. 
 
Teacher 2 
Cells are able to control their metabolic activities by regulating the transcription and 
translation of their genome to express alleles in the living organism which links back to Y12 
protein synthesis. Gene mutations studied in this topic relies on Y12 knowledge of DNA, 
protein synthesis and protein structure and so is a good topic to be towards the end of the 
course to recap Y12 in preparation for the final exams. Mitosis - cell division is revisited whilst 
studying gene expression and cancer. Consideration of cellular control mechanisms underpins 
the content of this section.  Students who have studied it develop an understanding of the 
ways in which organisms and cells control their activities. This should lead to an appreciation 
of common ailments resulting from a breakdown of these control mechanisms and the use of 
DNA technology in the diagnosis and treatment of human diseases.  Recombinant DNA 
technology is taught alongside gene expression as they link to each other. 
Homeostasis is the final topic for teacher 2.  It is perfectly placed to recap protein structure, 
hormones, receptors, and transport across membranes and response to the environment and 
any gaps in knowledge addressed. 

Recombinant DNA 
Technology (20) 
 

Homeostasis  
(13) 
 
RP11 Glucose 
calibration curve.  
 


