
 

 

Topic Required practical skills Rationale / Link to NC and Specification 
1. Cell Biology 
 
Y9 Autumn term 
1 & 2 
Y9 Spring term 1 
 
Cell structure 
Microscopy 
Cell division 
Stem cells 
Transport in cells 
 
 
 

RP1 Drawing cells 
Record length, area, observe 
specimens, produce labelled 
scientific drawings. Microscopy – 
Calculating magnification. 
Judge relative size of subcellular 
structures. 
 
RP3  Osmosis 
Record mass and time 
Observe osmosis 
Accurate measurements 
Measure rate 
Calculate % change 
Graphs 
Health and safety 

Cell biology builds on the knowledge from the KS3 cells 
topic. Students recap cell structure and learn about cell 
ultrastructure in more detail. We introduce the concepts 
of prokaryotes and eukaryotes and the concept of 
differentiation. Transport in cells develops from KS3 to 
include active transport. Students’ knowledge of cell 
structure will form a framework for an understanding of 
how tissues and organs are built, later on in the course. 
Teaching diffusion allows students to more easily look at 
digestion and gas exchange further on and supports their 
understanding in Biology. Teaching osmosis gives students 
an understanding of the movement of water, which is 
required for learning about the transpiration stream in 
plant organ systems. Both active transport and diffusion 
are concepts needed to understand the absorption of 
glucose in the human digestive system in the next topic, 
organisation.  Cell biology provides the foundation of 
understanding to all future KS4 topics and the future KS5 
topics on cells and transport across membranes. 
 

2.Organisation 
Y9 Spring term 2 
Summer term 1 
& 2 
Principles of 
organisation 
Human digestive 
system 
(enzymes) 

RP4 Food tests 
Use of qualitative reagent to 
identify biological molecules. 
Health and safety 
Correct manipulation of apparatus. 
 
RP5 Investigate the effect of pH on 
the rate of reaction of amylase 
enzyme. 

Organisation begins by recapping of the link between cells 
and systems in the context of the digestive system.  
Digestion is also the system used to introduce the concept 
of enzymes. Enzymes specificity is a fundamental concept 
needed in KS5. Biological molecules and their importance 
is introduced, which is linked to antibodies as a protein in 
topic 3 Infection and Response. Biological molecules are 
studied further at KS5. The circulatory system is a key 
topic which links to several future topics such as topic 3 

Biology Department Rationale  
(Combined Strand)  

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. 

 
 

 
 

National Curriculum Aims 
 
The national curriculum for biology aims to ensure that all pupils: 

• develop scientific knowledge and conceptual understanding through the specific discipline of 
biology. 

• develop understanding of the nature, processes and methods of biology through different types of 
biological enquiries that help them to answer scientific questions about the world around them 

• are equipped with the biological knowledge required to understand the uses and implications of 
biology, today and for the future. 

 

 

 
 
 



 

Y10 
Autumn term 1 
& 2 
Spring term 1 
Heart and 
Circulatory 
system 
Non-
communicable 
disease 
Plant tissues and 
organ systems 
 

Record volume, time and pH.  Safe 
use of water bath.  Measure rate of 
reaction using a colour change of 
iodine. Use of qualitative reagent to 
identify starch by continuous 
sampling. 
 
Scientific drawing of the heart. 
(To practice scientific drawing skills 
from the cells topic and prepare KS5 
students for the required practical.) 

Infection and response; respiration in topic 4; topic 5 
Homeostasis and response.   
The heart’s vital role in circulation allows the introduction 
of the non-communicable disease CHD.  Cancer is also a 
non-communicable disease integrated into this topic 
which relies on the previous understanding of mitosis 
which is studied in topic 1, Cell Biology. 
We briefly touch on plant tissues which are linked to 
photosynthesis in topic 4 - Photosynthesis. The plant 
organ systems of transpiration and translocation are 
introduced to complete the unit. 
 

3. Infection and 
response 
Y10 
Spring term 2 
Communicable 
diseases, 
Immunity, Drugs. 
 

 Infection and response recaps and develops further the 
knowledge of the immune system from KS3 and the 
knowledge of prokaryotic cells and the eukaryotic protest.  
The immune system relies on the understanding of 
organisation, enzymes, blood, circulation and cells.   
The fundamentals of immunity and cell structure are vital 
to study the immune system at KS5. 
 

4. Bioenergetics 
Y10  
Summer term 1 
Summer term 2 
Photosynthesis 
Respiration 
Metabolism 
 

RP6 Investigate the effect of light 
intensity on the rate of 
photosynthesis. 
 
Measure rate of oxygen 
Measure and control the temp of a 
large beaker (heat shield) 
Safe and ethical use of pondweed. 
Hypotheses, planning, observations, 
graphs, inverse square law 
calculations. 
 
 

Within this topic, students add the concept that chemical 
reactions are of fundamental biological importance. 
Leaf tissues and plant cell structure is recapped and 
related to the concept of photosynthesis. This is 
developed into an understanding of how it works as a 
reaction and how it provides glucose for respiration. 
Students then use their understanding that the 
absorption of glucose and oxygen in the digestive and 
respiratory systems provide the substrates for a chemical 
reaction that is the basis of all life.  Finalising the topic 
with metabolism which is the all the chemical reactions 
that take place within the cell. Photosynthesis links to 
food chains and the carbon cycle in topic 7, Ecology.  
Respiration links back to active transport in topic 1, Cell 
Ultrastructure. Respiration as a process to release energy 
also links to protein synthesis in topic 6 (Biology only).  
These two are studied in much greater detail at KS5. 
 

5. Homeostasis 
and response 
 
Y11  
Autumn term 1 
& 2 
Homeostasis 
Nervous system 
Human 
endocrine system 
Control of blood 
glucose 
Hormones in 
menstrual cycle 
Contraception 

RP7 Reaction time 
 
Measure time and reaction time.  
Safe and ethical use of humans. 
Translate between numerical and 
graphical form. 

Homeostasis is taught as an overview first lesson to 
explain the importance of maintaining optimum 
conditions for enzyme action and cellular function. 
The automatic control systems may involve nervous or 
hormonal responses.   
The nervous system builds on the KS3 knowledge of 
senses and stimuli from the systems unit and develops to 
identify nervous pathways. This is further developed to 
include somatic and autonomic nervous systems in KS5 
nervous communication. 
The human endocrine system is another example of an 
organ system and it relies on the knowledge of blood as a 
method of transport to deliver the hormones to target 
organs to bring about a response.   
Puberty studied in KS3 provides a foundation to the 



 

 

Fertility 
hormones 
Negative 
feedback 

hormonal control of the menstrual cycle and then on to 
negative feedback for higher students only. The 
hormones which control the menstrual cycle can be 
utilised to control fertility in the use of contraception and 
fertility drugs.  
 

6. Inheritance, 
variation and 
evolution 
Y11 
Spring term 1 & 
2 
 
Reproduction 
Meiosis 
DNA and the 
genome 
Genetic 
inheritance 
Inherited 
disorders 
Sex 
determination 
Variation 
Selective 
breeding 
Genetic 
engineering 
Evolution and 
extinction 
Classification 

 Inheritance, variation and evolution develop concepts 
from the Genetics and Evolution KS3 topic whilst 
providing the basics to continue to study genetics and 
inheritance at KS5. It is positioned in the SOL after Cell 
Biology, as an understanding of cellular specialisation and 
the structure of gametes is required. Cell biology also 
introduced the concept of cell division by mitosis which 
will enable students to access meiosis more easily.  
Reproduction in KS3 gives a basic understanding of sexual 
reproduction. Cell structure is the basis on which to 
develop the understanding of DNA structure and the 
human genome project. Sex determination and inherited 
disorders are studied using a variety of genetic diagrams. 
The understanding of monohybrid crosses provides the 
basis for the understanding of dihybrid crosses in KS5. 
Genetic disorders links back to non-communicable 
diseases in topic 2.  
The understanding of genes, chromosomes and 
inheritance is required for selective breeding and genetic 
engineering. Evolution, extinction and classification 
complete the picture that the genes of a species change 
over time and organisms can be classified according to 
their genetic makeup. 
 

7. Ecology 
Y11 
Summer term 1 
Adaptations, 
interdependence 
and competition 
Organisation of 
an ecosystem 
How materials 
are cycled 
Biodiversity 
Effect of human 
interaction on 
the ecosystem 

RP9 Measure the population size of 
a common species in a habitat.  Use 
sampling techniques to investigate 
the effect of a factor on the 
distribution of species. 
Quadrat sampling and line 
transects. 
 
Record length and area. 
Use transects and quadrats.  Safe 
and ethical use of organisms. 
Estimate population sizes. Calculate 
mean, mode, median.   
Graphs. 

The Sun is a source of energy that passes through 
ecosystems. Materials including carbon and water are 
continually recycled by the living world, being released 
through the respiration of animals, plants and 
decomposing microorganisms and taken up by plants in 
photosynthesis. 
All species live in ecosystems composed of complex 
communities of animals and plants dependent on each 
other and that are adapted to particular conditions, both 
abiotic and biotic. These ecosystems provide essential 
services that support human life and continued 
development. In order to continue to benefit from these 
services, humans need to engage with the environment in 
a sustainable way.  In this topic we explore how humans 
are threatening biodiversity as well as the natural systems 
that support it. This topic is the final topic because 
ecosystems contain organisms which interact to sustain 
life. The previous topics build from cells and chemical 
reactions, to organ systems and then onto organisms and 
their interaction. 
 


