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TCH Curriculum Map 2019-20                      Subject: CS Biology (Pure Biology Extras) 

Week  Autumn 1 – Cells and Health Knowledge   Skills  Understanding  

1  Cell structure, specialisation and 
microscopy 

                                                                
Week 1 

Gatsby Benchmarks 1, 3, 4 

Students know that bacterial cells 
(prokaryotic cells) are much 
smaller in comparison. 
 
Students know that most 
animal cells have the following 
parts: nucleus, cytoplasm, cell 
membrane, mitochondria, 
ribosomes 
 
Students know that many 
types of plant cells retain the 
ability to differentiate 
throughout life. 
 
Students know that in mature 
animals, cell division is mainly 
restricted to repair and 
replacement.  
 
Students know that as a cell 
differentiates it acquires 
different sub-cellular 
structures to enable it to carry 
out a certain function - it has 
become a specialised cell. 
 

MS1a - Students recognise and use 
expressions in decimal form 
MS1B - Students recognise and use 
expressions in standard form 
MS1c - Students use ratios, 
fractions and percentages 
MS1d - Students make estimates of 
the results of simple calculations 
MS2a - Students use an appropriate 
number of significant figures. 
MS2h - Students make order of 
magnitude calculations 
MS3a - Students understand and 
use the symbols: =, <, <<, >>, >, ∝, 
~. 
MS3b - Students solve simple 
algebraic equations. 
MS4a - Students translate 
information between graphical and 
numeric form. 
MS4b - Students understand that y 
= mx + c represents a linear 
relationship. 
MS4c - Students plot two variables 
from experimental or other data. 
MS4d - Students determine the 
slope and intercept of a linear 
graph. 

Students can identify and 
draw plant and animal cells 
(eukaryotic cells)  

Students can identify and 
draw bacterial cells 
(prokaryotic cells) 
Students can demonstrate 
an understanding of the 
scale and size of cells and be 
able to make order of 
magnitude calculations, 
including the use of 
standard form. 
Students can explain the 
functions of sub-cellular 
structures. 
Students know that plant 
and algal cells also have a 
cell wall made of cellulose, 
which strengthens the cell. 
Students can use 
estimations and explain 
when they should be used to 
judge the relative size or 
area of sub-cellular 
structures. 
Students have completed 
required practical activity 1: 



Students know the differences 
between a light and electron 
microscope.  
 
  
 

MS5c - Students calculate areas of 
triangles and rectangles, surface 
areas and volumes of cubes. 
 
WS1.1 - Students understand how 
scientific methods and theories 
develop over time. 
WS 1.2 - Students use a variety of 
models such as representational, 
spatial, descriptive, computational 
and mathematical to solve 
problems, make predictions and to 
develop scientific explanations and 
understanding of familiar and 
unfamiliar facts. 
WS1.3 - Students appreciate the 
power and limitations of science 
and consider any ethical issues 
which may arise. 
WS1.5 - Students evaluate risks 
both in practical science and the 
wider societal context, including 
perception of risk in relation to data 
and consequences. 
WS2.2 - Students plan experiments 
or devise procedures to make 
observations, produce or 
characterise a substance, test 
hypotheses, check data or explore 
phenomena. 

use a light microscope to 
observe, draw and label a 
selection of plant and 
animal cells. A 
magnification scale must be 
included. 
Students can name some 
specialised cells 
Students can explain how a 
specialised cell's function is 
linked to its structure.  
Students can explain the 
importance of cell 
differentiation. 
Students can describe what 
cell differentiation is.  
Students know that most 
types of animal cell 
differentiate at an early 
stage. 
Students understand how 
microscopy techniques have 
developed over time 
Students can explain how 
electron microscopy has 
increased understanding of 
sub-cellular structures. 
Students can explain the 
differences in magnification 
and resolution. 



WS2.4 - Students carry out 
experiments appropriately having 
due regard for the correct 
manipulation of apparatus, the 
accuracy of measurements and 
health and safety considerations. 
WS 4.4 - Students use prefixes and 
powers of ten for orders of 
magnitude (e.g. tera, giga, mega, 
kilo, centi, milli, micro and nano). 
 
AT1 - Students use appropriate 
apparatus to make and record a 
range of measurements accurately, 
including length, area, mass, time, 
temperature, volume of liquids and 
gases, and pH (links to A-level AT a). 
AT3 - Students use appropriate 
apparatus and techniques for the 
observation and measurement of 
biological changes and/or 
processes. 
AT4 - Students safely and ethically 
use living organisms (plants or 
animals) to measure physiological 
functions and responses to the 
environment (links to A-level AT h). 
AT5 - Students measure rates of 
reaction by a variety of methods 
including production of gas, uptake 

Students know the 
differences between a light 
and electron microscope.  
Students can carry out 
calculations involving 
magnification, real size and 
image size using the formula: 
magnification = size of image 
size of real object 
Students can express 
answers in standard form if 
appropriate. 
Students understand how 
microscopy techniques have 
developed over time 
Students can explain how 
electron microscopy has 
increased understanding of 
sub-cellular structures. 
Students can explain the 
differences in magnification 
and resolution. 
Students can carry out 
calculations involving 
magnification, real size and 
image size using the formula: 
magnification = size of image 
size of real object 
Students can express answers 
in standard form if 
appropriate. 



of water and colour change of 
indicator 
AT7 - Students use appropriate 
apparatus, techniques and 
magnification, including 
microscopes, to make observations 
of biological specimens and 
produce labelled scientific drawings 
(links to A-level AT d and e). 
AT8 - Students use appropriate 
techniques and qualitative reagents 
to identify biological molecules and 
processes in more complex and 
problem-solving contexts including 
continuous sampling in an 
investigation (links to A-level AT f). 

 
 

2  Cell division and stem cells 
                                                                

Week 2 
Gatsby Benchmarks 1, 3, 6 

Students know that the nucleus of a 
cell contains chromosomes made of 
DNA molecules. Each chromosome 
carries a large number of genes. 
Students know that cell division by 
mitosis is important in the growth and 
development of multicellular 
organisms. 
Students know that in body cells the 
chromosomes are normally found in 
pairs. 

Students know that cells divide in a 
series of stages called the cell cycle.  
 

WS 1.2 
Use models and analogies to 
develop explanations of how cells 
divide. 
 
WS 1.3 
Evaluate the practical risks and 
benefits, as well as social and 
ethical issues, of the use of stem 
cells in medical research and 
treatments. 
 

Students describe the stages 
of the cell cycle, including 
mitosis.  

Students recognise and 
describe situations in given 
contexts where mitosis is 
occurring. 
Students describe the 
function of stem cells in 
embryos, adult animals and 
plants. 
Students describe the 
therapeutic uses of stem 
cells, including the 



Students know what a stem cell 
is. 
 
Students know that rare species 
can be cloned to protect from 
extinction. 

advantages and 
disadvantages 
Students describe how and 
why plants would be cloned 

 

3  Transport in cells, diffusion, 
osmosis and active transport 

Week 3 
Gatsby Benchmarks 1, 3, 8 

Students know that a single-
celled organism has a relatively 
large surface area to volume ratio 
and why this is useful. 
Students know how and why surfaces 
and organ systems are specialised for 
exchanging materials.  
Students know how the effectiveness 
of an exchange surface is increased.
Students know that water may move 
across cell membranes via osmosis. 
 
 
 

WS 1.2 
Recognise, draw and interpret 
diagrams that model diffusion. 
 
WS 1.5 
Use of isotonic drinks and high 
energy drinks in sport. 
 
MS1c - Student can use ratios, 
fractions and percentages 
 
MS5c - Student can calculate areas 
of triangles and rectangles, surface 
areas and volumes of cubes 
 
WS 1.2 
Recognise, draw and interpret 
diagrams that model osmosis. 
 
MS1a - Student can recognise and 
use expressions in decimal form 
 
MS1c - Student can use ratios, 
fractions and percentages 
 

Students describe what 
diffusion is.  
Students name some of the 
substances transported by 
diffusion in the body, or in 
plants.  
Students name and explain 
how different factors affect 
the rate of diffusion. 
  
Students calculate and 
compare surface area to 
volume ratios. 
Students explain why 
multicellular organisms need 
exchange surfaces and a 
transport system in terms of 
surface area to volume ratio. 
Students explain the 
adaptations within animals 
and plants that increase 
surface area to volume ratio.  
Students describe what 
osmosis is.  



MS4a - Student can translate 
information between graphical and 
numeric form 
 
MS4b -Students understand that y = 
mx + c represents a linear 
relationship 
 
MS4c - Student can plot two 
variables from experimental or 
other data 
 
MS4d - Student can determine the 
slope and intercept of a linear graph 
 

Students have completed 
required practical activity 3: 
investigate the effect of a 
range of concentrations of 
salt or sugar solutions on the 
mass of plant tissue. 
Students describe what active 
transport is.  
Students describe the uses of 
active transport in plants and 
the body. 
Students describe how 
substances are transported 
into and out of cells by 
diffusion, osmosis and active 
transport, explain the 
differences between the 
three processes 

 

4  Exchange surfaces and surface area 
to volume ratio 
 
Principals of organisation 
 

Week 4 
Gatsby Benchmarks 1, 3 

Students know that cells are the 
basic building blocks of all living 
organisms. 
Students know that tissue is a 
group of cells with a similar 
structure and function. 
Students know that organs are 
aggregations of tissues 
performing specific functions. 
Students know that organs are 
organised into organ systems, 
which work together to form 
organisms. 
 

MS1c - Student can use ratios, 
fractions and percentages 
 
Students should be 
able to develop an understanding of 
size and scale in relation to cells, 
tissues, organs and systems. 
 

 



5  The digestive system, enzymes and 
food tests 

Week 5 
Gatsby Benchmarks 1, 3, 6 Students know that the digestive 

system is an example of an organ 
system in which several organs 
work together to digest and 
absorb food. 
Students know where amylase, 
proteases and lipases are made 
and what they do. 
Students know that digestive 
enzymes break down food into 
small soluble molecules that can 
be absorbed into the 
bloodstream. 
Students know what bile is, 
where it is made and what it 
does.  
 
 

MS1a - Student can recognise and 
use expressions in decimal form 
 
MS1c - Student can use ratios, 
fractions and percentages 
 
WS 1.2 
Students should be able to use 
other models to explain enzyme 
action. 
 
 

Student can describe what an enzyme is 
and how it is affected by temperature or 
pH.  
 
Student can carry out rate calculations 
for chemical reactions. 
 
Student can use the ‘lock and key 
theory’. 
 
Student can name the products of 
digestion and what they are used for.  
 
Student completed required practical 
activity 4: use qualitative reagents to 
test for a range of carbohydrates, lipids 
and proteins. 
 
Student completed required practical 
activity 5: investigate the effect of pH 
on the rate of reaction of amylase 
enzyme. 
 
 

6  The Circulatory system 
Week 6 

Gatsby Benchmarks 1, 2, 6,  

Students can identify the parts of 
the human heart and lungs, 
including how lungs are adapted 
for gaseous exchange. 
 
Students recognise different 
types of blood cells in a 
photograph or diagram and 

MS1a - Student can recognise and 
use expressions in decimal form 
 
MS1c - Student can use ratios, 
fractions and percentages 
AT 7 
Observing and drawing blood cells 
seen under a microscope. 
WS 1.5 

Students can describe how blood is 
pumped around the body in a double 
circulatory system.  
Students can name the blood vessels 
associated with the heart. 
Students can describe how resting heart 
rate is controlled (both naturally and 
artificially).  



explain how they are adapted to 
their functions. 
 

Evaluate risks related to use of 
blood products. 
WS3.5 - Students can interpret 
observations and other data 
(presented in verbal, diagrammatic, 
graphical, symbolic or numerical 
form), including identifying patterns 
and trends, making inferences and 
drawing conclusions. 
WS1.4 - Students can explain every 
day and technological applications 
of science; evaluate associated 
personal, social, economic and 
environmental implications; and 
make decisions based on the 
evaluation of evidence and 
arguments. 
WS 1.3 
Evaluate methods of treatment 
bearing in mind the benefits and 
risks associated with the treatment. 
 

Students can name the three different 
types of blood vessel. 
Students can explain how the structure 
of these vessels relates to their 
functions. 
Students can use simple compound 
measures such as rate and carry out rate 
calculations for blood flow. 
Students can name the components of 
blood and describe their functions.  
Students can evaluate the advantages 
and disadvantages of treating 
cardiovascular diseases by drugs, 
mechanical devices or transplant. 
Students can describe the development 
of coronary heart disease, its 
consequences and treatment.  
Students can describe what a faulty 
heart valve is, its consequences and 
treatment.  
Students can describe how and why an 
artificial heart might be used. 

7  Plant tissues and transport 
Week 7 

Gatsby Benchmarks 1, 3, 8 Students know how substances 
are transported around a plant.  
 
 
 
 
 

AT3 - Students can use appropriate 
apparatus and techniques for the 
observation and measurement of 
biological changes and/or 
processes. 
AT4 - Students can use living 
organisms (plants or animals) to 
measure physiological functions 
and responses to the environment 
safely and ethically (links to A-level 
AT h). 

Students can explain how the structures 
of plant tissues are related to their 
functions. 
Students can name different plant 
tissues.  
Students can name different plant 
organs.  
Students can explain how the structure 
of root hair cells, xylem and phloem are 
adapted to their functions. 



AT5 - Students can measure rates of 
reaction by a variety of methods 
including production of gas, uptake 
of water and colour change of 
indicator. 
AT6 - Students can apply 
appropriate sampling techniques to 
investigate the distribution and 
abundance of organisms in an 
ecosystem via direct use in the field 
(links to A-level AT k). 
AT7 - Students can use appropriate 
apparatus, techniques and 
magnification, including 
microscopes, to make observations 
of biological specimens and 
produce labelled scientific drawings 
(links to A-level AT d and e). 
 
MS1a - Students can recognise and 
use expressions in decimal form 
MS1a - Students can recognise and 
use expressions in decimal form 
MS2a - Students can use an 
appropriate number of significant 
figures 
MS2c - Students can construct and 
interpret frequency tables and 
diagrams, bar charts and histograms 
MS2d – Students understand the 
principles of sampling as applied to 
scientific data 

Students can explain the effect of 
changing temperature, humidity, air 
movement and light intensity on the rate 
of transpiration. 
Students can understand and use simple 
compound measures such as the rate of 
transpiration. 
Students can describe transpiration and 
translocation.  
Students can describe the structure and 
function of the xylem and phloem.  
Students can describe the role of 
stomata 



MS4a - Students can translate 
information between graphical and 
numeric form 
MS4c - Students can plot two 
variables from experimental or 
other data 
MS5d - Students can calculate areas 
of triangles and rectangles, surface 
areas and volumes of cubes 
 

Autumn 
½ term 

 

 

WS 2.2, 2.4: Students should be 
able to describe how to prepare an 
uncontaminated culture using 
aseptic technique.  

They should be able to explain why:  

-Petri dishes and culture media 
must be sterilised before use  

-inoculating loops used to transfer 
microorganisms to the media must 
be sterilised by passing them 
through a flame  

-the lid of the Petri dish should be 
secured with adhesive tape and 
stored upside down  

-in school laboratories, cultures 
should generally be incubated at 
25°C. 

Students have completed: Required 
practical activity 2: investigate the 
effect of antiseptics or antibiotics on 
bacterial growth using agar plates and 
measuring zones of inhibition  

 



MS 5c: Students should be able to 
calculate cross-sectional areas of 
colonies or clear areas around 
colonies using πr2.  

MS 1a, 2a, 2h: Students should be 
able to calculate the number of 
bacteria in a population after a 
certain time if given the mean 
division time.  

AT1 - Students use appropriate 
apparatus to make and record a 
range of measurements accurately, 
including length, area, mass, time, 
temperature, volume of liquids and 
gases, and pH (links to A-level AT a). 
AT3 - Students can use appropriate 
apparatus and techniques for the 
observation and measurement of 
biological changes and/or 
processes. 
AT4 - Students can use living 
organisms (plants or animals) to 
measure physiological functions 
and responses to the environment 
safely and ethically (links to A-level 
AT h). 
AT8 - Students use appropriate 
techniques and qualitative reagents 
to identify biological molecules and 
processes in more complex and 



problem-solving contexts including 
continuous sampling in an 
investigation (links to A-level AT f). 

Week  Autumn 2 - The Working Body Knowledge   Skills  Understanding  

1  Health and disease  
 

Week 8 
Gatsby Benchmarks 2, 3, 5  

  
 Students know the components 
of a healthy lifestyle and the 
consequences of not adhering to 
one.  

MS2c - Students can construct and 
interpret frequency tables and 
diagrams, bar charts and histograms 
MS2d - Students understand the 
principles of sampling as applied to 
scientific data 
MS2g - Students can use a scatter 
diagram to identify a correlation 
between two variables 
MS4a - Students can translate 
information between graphical and 
numeric form. 
 

 Students can describe the relationship 
between health and disease and the 
interactions between different types of 
disease. 
Students can define 'Health'.  
Students can describe the causes of ill-
health.  
Students can describe how different 
types of disease may interact. 
 

2  Human defence systems & 
Vaccinations 

Week 9 
Gatsby Benchmarks 2, 4, 7 Students know how the human 

body protects itself from 
infection.  
Students know how vaccines 
cause the body to develop 
immunity.  

WS 1.4 
Evaluate the global use of 
vaccination in the prevention of 
disease. 
 

Students can name the ways the human 
body defends itself against infection. 
Students can explain the role of the 
immune system in the defence against 
disease. 
Students can describe how white blood 
cells try to destroy pathogens.  
Students can describe what a vaccine is. 
Students can describe how a vaccine can 
prevent illness in an individual and a 
wider population.  
 



3  Communicable diseases 
Week 10 

Gatsby Benchmarks 2, 4, 5 

Students know what a 
communicable disease is and 
how they can be transmitted.  
Students know how to prevent 
the spread of communicable 
diseases.  

WS1.4 - Students can explain every 
day and technological applications 
of science; evaluate associated 
personal, social, economic and 
environmental implications; and 
make decisions based on the 
evaluation of evidence and 
arguments. 
 

Students can explain how diseases 
caused by viruses, bacteria, protists and 
fungi are spread in animals and plants. 
Students can explain how the spread of 
diseases can be reduced or prevented. 
Students can define 'pathogen' and 
describe how they can be spread. 
Students know how bacteria and viruses 
reproduce 
Students can describe how bacteria and 
viruses make us feel unwell.  
Students can describe what measles is, 
how it spreads and how to prevent it.  
Students can describe what HIV is and 
how it can be spread and prevented. 
Students can describe what Tobacco 
mosaic virus is, how it affects plants and 
can be prevented.  
Students can describe salmonella, its 
symptoms and how to prevent it.  
Students can describe what gonorrhoea 
is, its symptoms, its treatment and how 
to prevent it. 
Students can describe what rose black 
spot is and how to treat and prevent. 
Students know what Malaria is, how it is 
spread and how to prevent it.  
 

4  Non-communicable diseases 
Week 11 

Gatsby Benchmarks 2, 4, 5  

Students know that a non-
communicable disease cannot be 
transmitted between organisms.  
Students know examples of non-
communicable diseases and can 

WS1.4 - Students can explain every 
day and technological applications 
of science; evaluate associated 
personal, social, economic and 
environmental implications; and 

Students can describe the human, 
financial and lifestyle effects of non-
communicable diseases. 



identify risk factors that can 
increase their likelihood.  
 

make decisions based on the 
evaluation of evidence and 
arguments. 
WS 1.5 
Interpret data about risk factors for 
specified diseases. 
MS2d - Students understand the 
principles of sampling as applied to 
scientific data 
MS2c - Students can construct and 
interpret frequency tables and 
diagrams, bar charts and histograms 
MS4a - Students can translate 
information between graphical and 
numeric form 
MS2g - Students can use a scatter 
diagram to identify a correlation 
between two variables 
 

Students can identify risk factors that 
are linked to an increased rate of a 
disease. 
Students can describe how cancer 
develops 
Students can explain the difference 
between benign and malignant tumours. 
Students can identify the lifestyle and 
genetic factors that can lead to cancer.  
 

5  Discovery and development of 
drugs 

Week 12 
Gatsby Benchmarks 4, 5, 6, 7  Students know that antibiotics 

cannot kill viral pathogens. 
Students know the difference 
between antibiotics and 
painkillers.  
Students know how drugs are 
developed.  
 

WS1.4 - Students can explain every 
day and technological applications 
of science; evaluate associated 
personal, social, economic and 
environmental implications; and 
make decisions based on the 
evaluation of evidence and 
arguments. 
WS 1.6 
Understand that the results of 
testing and trials are published only 
after scrutiny by peer review. 
 

Students can describe what an antibiotic 
is and what it can treat.  
Students can describe what antibiotic 
resistance is and how it happens.  
Students can describe the discovery and 
development of potential new 
medicines, including preclinical and 
clinical testing. 
Students can name some drugs that 
were firstly taken from plants.  
Students can describe what a clinical 
trial is, and how it happens.  
Students can describe what a double-
blind trial and a placebo are.  



 

6  Respiration & Exercise 
Nervous system 

Week 13 
Gatsby Benchmarks 3, 7, 8 

Students know the aerobic 
respiration equation 
Students know the anaerobic 
respiration equation in the body 
Students know the anaerobic 
respiration equation in yeast 
 

AT1 - Students can use appropriate 
apparatus to make and record a 
range of measurements accurately, 
including length, area, mass, time, 
temperature, volume of liquids and 
gases, and pH (links to A-level AT a). 
AT3 - Students can use appropriate 
apparatus and techniques for the 
observation and measurement of 
biological changes and/or 
processes. 
AT4 - Students can use living 
organisms (plants or animals) to 
measure physiological functions 
and responses to the environment 
safely and ethically (links to A-level 
AT h). 
MS2c - Students can construct and 
interpret frequency tables and 
diagrams, bar charts and histograms 
MS4a - Students can translate 
information between graphical and 
numeric form 

Students can describe cellular 
respiration as an exothermic reaction 
which is continuously occurring in living 
cells. 
Students can describe cellular 
respiration as an exothermic reaction 
which is continuously occurring in living 
cells. 
Students can describe the differences 
between aerobic and anaerobic 
respiration. 
Students can explain why the human 
body needs more energy during 
exercise.  
Students know what oxygen debt is.  
 
Students can describe the difference 
between the CNS and PNS. 
Students can describe the pathway 
passes information in the nervous 
system.  
Students can describe a reflex arc.  
 
Required practical activity 7: plan and 
carry out an investigation into the 
effect of a factor on human reaction 
time. 
 



7    Photosynthesis 
Week 14 

Gatsby Benchmarks 3, 8  

Students know the 
photosynthesis equation 
Students know how plants create 
their own energy.  
Students know that to produce 
proteins, plants also use nitrate 
ions that are absorbed from the 
soil. 
 
 

MS1a - Students can recognise and 
use expressions in decimal form 
MS1c - Students can use ratios, 
fractions and percentages 
MS2c - Students can construct and 
interpret frequency tables and 
diagrams, bar charts and histograms 
MS3a - Students understand and 
can use the symbols: =, <, <<, >>, >, 
∝, ~  
MS3b - Students can solve simple 
algebraic equations 
MS4a - Students can translate 
information between graphical and 
numeric form 
MS4c - Students can plot two 
variables from experimental or 
other data 
WS1.4 - Students can explain every 
day and technological applications 
of science; evaluate associated 
personal, social, economic and 
environmental implications; and 
make decisions based on the 
evaluation of evidence and 
arguments. 
AT1 - Students can use appropriate 
apparatus to make and record a 
range of measurements accurately, 
including length, area, mass, time, 
temperature, volume of liquids and 
gases, and pH (links to A-level AT a). 

Students can describe photosynthesis as 
an endothermic reaction in which energy 
is transferred from the environment to 
the chloroplasts by light. 
Students can explain how temperature, 
light intensity, carbon dioxide 
concentration, and the amount of 
chlorophyll can affect the rate of 
photosynthesis. 
Students can measure and calculate 
rates of photosynthesis 
Students can extract and interpret 
graphs of photosynthesis rate involving 
one limiting factor 
Students can describe what the glucose 
produced in photosynthesis may be used 
for.  
 
Students have completed required 
practical activity 6: investigate the 
effect of light intensity on the rate of 
photosynthesis using an aquatic 
organism such as pondweed. 
 



AT2 - Students can use appropriate 
heating devices and techniques 
including use of a Bunsen burner 
and a water bath or electric heater 
safely (links to A-level AT a). 
AT3 - Students can use appropriate 
apparatus and techniques for the 
observation and measurement of 
biological changes and/or 
processes. 
AT4 - Students can use living 
organisms (plants or animals) to 
measure physiological functions and 
responses to the environment 
safely and ethically (links to A-level 
AT h). 
AT5 - Students can measure rates of 
reaction by a variety of methods 
including production of gas, uptake 
of water and colour change of 
indicator. 
 

XMAShols Plant hormones 
Plant disease and defence 

Students know how hormones 
affect growth in plants.  
 

WS 1.4 
The everyday application of 
scientific knowledge to detect and 
identify plant disease. 
WS 1.4 
The understanding of ion 
deficiencies allows horticulturists to 
provide optimum conditions for 
plants. 
 

Students can describe how to detect 
plant diseases.  
Students can describe how plants can 
become infected.  
Students can describe physical and 
chemical plant defence responses and 
mechanical adaptions. 
Students can describe the roles of 
hormones in plants.  
 



Required practical activity 8: investigate 
the effect of light or gravity on the 
growth of newly germinated seedlings. 
 

  
Week  Spring 1 – Reproduction and 

Evolution 
Knowledge   Skills  Understanding  

1  Hormones & Blood sugar 
Week 15 

 
Gatsby Benchmarks 3, 4, 8  

Students know what hormones 
are, where they are produced in 
the body and the effects they 
have.  

  WS 1.3 
Evaluate information around the 
relationship between obesity and 
diabetes, and make 
recommendations taking into 
account social and ethical issues. 
MS2c - Students can construct and 
interpret frequency tables and 
diagrams, bar charts and 
histograms 
 

Students can describe how the body 
controls temperature. 
Students can describe what the 
endocrine system is, and what it is made 
up of.  
Students can explain the principals of 
hormonal coordination and control by 
the endocrine system.  
Students can identify these parts of the 
human body: Pituitary gland, pancreas, 
thyroid, adrenal gland, ovary, testes.  
Students can describe how blood 
glucose is controlled. 
Students can describe what type 1 
diabetes is and how it can be treated. 
Students can describe what type 2 
diabetes is and how it can be treated. 

2  Reproductive hormones & fertility 
treatment 

 
Week 15 

Gatsby Benchmarks 3, 6, 8  

Students know how hormones 
are involved in the reproductive 
system and how these hormones 
can be used to treat infertility.  
 

MS2c - Students can construct and 
interpret frequency tables and 
diagrams, bar charts and histograms 
WS 1.3 
Show why issues around 
contraception cannot 
be answered by science alone. 
WS 1.4 

Students can describe the roles of 
hormones in the human reproductive 
cycle. 
Students can name the different 
reproductive hormones and explain their 
roles.  
Students can evaluate the different 
types of hormonal and non-hormonal 
contraception.  



Explain every day and technological 
applications of science; evaluate 
associated personal, social, 
economic 
and environmental implications; 
and make decisions based on the 
evaluation of evidence and 
arguments. 
WS 1.1 
Developments of microscopy 
techniques have enabled IVF 
treatments to develop. 
WS 1.3 
Understand social and ethical issues 
associated with IVF treatments. 
WS 1.4 
Evaluate from the perspective of 
patients and doctors the methods 
of treating infertility. 
 

Students can explain the roles of 
hormones in modern fertility 
treatments.  
 

3  Meiosis & DNA 
Week 17 

Gatsby Benchmarks 5, 7, 8 
Students know how many 
chromosomes are in an ordinary 
body cell. 
Students know where DNA is 
stored in the body.  
Students know what the role of 
DNA is.  
Students know how and why cells 
replicate using meiosis.  
 
 

WS 1.2 
Modelling behaviour of 
chromosomes during meiosis. 
WS1.1 - Students understand how 
scientific methods and theories 
develop over time. 
WS1.4 - Students can explain every 
day and technological applications 
of science; evaluate associated 
personal, social, economic and 
environmental implications; and 
make decisions based on the 

Students understand the difference 
between meiosis and mitosis.  
Students can describe the process of 
sexual reproduction in animals and 
plants.  
Students can explain the process of 
meiosis.  
Students can describe the differences 
between body cells and gametes (sex 
cells).  
Students can describe the structure of 
DNA 
Students can define genome.  



 

 

evaluation of evidence and 
arguments. 
WS 1.2 
Interpret a diagram of DNA 
structure but will not be required to 
reproduce it. 
 

Students can discuss why it is important 
to understand the human genome.  
Students can describe the chemical 
components of DNA 
Students can explain how different 
proteins are coded for by four bases.  

Students should be able to explain the 
terms: gamete, chromosome, gene, 
allele, dominant, recessive, homozygous, 
heterozygous, genotype, phenotype.  

Students can describe how 
characteristics can be controlled by a 
single gene.  
 

4  Mendel & Inheritance 
Week 18 

Gatsby Benchmarks 3, 8  

Students know how sex is 
determined in our chromosomes  
Students know that 
characteristics are inherited from 
parents.  
Students know how to predict 
offspring characteristics.  
 

MS2e - Students understand simple 
probability 
MS1c - Students can use ratios, 
fractions and percentages 
MS3a - Students understand and 
can use the symbols: =, <, <<, >>, >, 
∝, ~  
MS2c - Students can construct and 
interpret frequency tables and 
diagrams, bar charts and histograms 
MS4a - Students can translate 
information between graphical and 
numeric form 
WS1.2 - Students can use a variety 
of models such as representational, 
spatial, descriptive, computational 
and mathematical to solve 

 Students can describe two disorders 
that are genetically inherited. 
Students can make informed 
judgements about the ethical, economic 
and social issues concerning embryo 
screening.  
Students can complete a genetic cross to 
show how sex is inherited.  
 
Students can predict characteristics 
using a genetic cross (Punnet square). 
 
 



problems, make predictions and to 
develop scientific explanations and 
understanding of familiar and 
unfamiliar facts. 
WS 1.3 
Appreciate that embryo screening 
and gene therapy may alleviate 
suffering but consider the ethical 
issues which arise. 

5  Variation & Evolution 
Week 19 

Gatsby Benchmarks 3, 4, 8  

Students know the difference 
between sexual and asexual 
reproduction. 
Students know why variation is 
beneficial.  
Students know the theory of 
evolution by natural selection 
and who developed it.  
 

WS 1.2 
Use the theory of evolution by 
natural selection in an explanation. 
WS 1.1 
Students should appreciate that the 
theory of evolution by natural 
selection developed over time and 
from information gathered by many 
scientists. 
WS 1.3 
Data is now available to support the 
theory of evolution. 
 
 

Students can describe how sexual 
reproduction causes variation.  
Students can explain how asexual 
reproduction occurs and why this 
produces clones.  
Students can describe the advantages 
and disadvantages of sexual and asexual 
reproduction. 
Students can name some situations 
where organisms can reproduce by 
either sexual or asexual reproduction.  
Students can describe how the genome 
and its interaction with the environment 
influences the phenotype of an 
organism. 
Students can explain what variation is, 
and what causes it. 
Students can describe how a mutation 
can occur and what it can cause.  
Students can describe what evolution is.  
Students can describe the theory of 
evolution by natural selection.  
Students can describe how a new 
species can occur.  



Students can explain who Charles 
Darwin and the contribution he made to 
science. 
Students can describe Darwin's theory of 
evolution by natural selection.  
Students can identify why Darwin's 
theory was controversial.  
Students can describe other theories of 
evolution.  

6  -----ADKOL----- 
Week 20 

Gatsby Benchmarks 3, 4, 8  

   

½ Term Homeostasis 
Kidneys 

Students know that homeostasis 
maintains optimal conditions for 
enzyme action and all cell 
functions 
 
 
 

MS4a - Students can translate 
information between graphical and 
numeric form 
WS 1.4 
Students should be able to describe 
how kidney dialysis works.  
WS 1.5 
Evaluate the advantages and 
disadvantages of treating organ 
failure by mechanical device or 
transplant. 
 

Students can explain that homeostasis is 
the regulation of the internal conditions 
of a cell 
Students can describe how water enter 
and leaves the body 
Students can explain the role of osmosis 
in controlling the amount of water in the 
body.  
Students can describe the function of 
the kidneys in the control of water in the 
body. 
Students can explain the role of dialysis 
and kidney transplants in the treatment 
of kidney failure.  

Week  Spring 2 - Surviving within this 
world 

Knowledge   Skills  Understanding  



1  Fossils & Extinction  
Week 21 

Gatsby Benchmarks 1, 4, 8  

Students know what a fossil is.  
Students know how a fossil is 
formed. 
Students know how the fossil 
record has supported the theory 
of evolution.  
Students know the 4 different 
causes of extinction.  

MS 2c, 4a 
Extract and interpret information 
from charts, graphs and tables. 
WS 1.3 
Appreciate why the fossil record is 
incomplete. 
WS 1.1 
Understand how scientific methods 
and theories develop over time. 
 

Students can describe what a fossil is. 
Students can describe ways that fossils 
can form.  
Students can explain why fossils are 
useful in understanding evolution and 
how life on earth has changed.  
Students can describe what extinction is. 
Students can explain why an extinction 
may occur. 
 

2  Selective Breeding & Genetic 
Engineering 

Week 22 
Gatsby Benchmarks 2, 4, 6  

Students know what selective 
breeding and genetic engineering 
are. 
Students know what selective 
breeding and genetic engineering 
are used for.  
 

WS 1.3, 1.4 
Explain the benefits and risks of 
selective breeding given 
appropriate information and 
consider related ethical issues. 
 

Students can describe the process of 
selective breeding. 
Students can explain the impact of 
selecting breeding on food plants and 
domesticated animals.  
Students can define genetic engineering. 
Students can describe the uses of 
genetic engineering. 
Students can evaluate the advantages 
and disadvantages of genetic 
engineering 

3  Cloning & Classification 
Week 23 

Gatsby Benchmarks 2, 6, 7  
Students know why a species 
might be cloned. 
Students know the advantages 
and disadvantages of cloning.  
Students know how to name a 
species using Woese’s three 
domain system.  
Students know how to read an 
evolutionary tree.  

WS 1.3, 1.4 
Explain the potential benefits and 
risks of cloning in agriculture 
and in medicine and that some 
people have ethical objections. 
WS 1.1 
Understand how scientific methods 
and theories develop over time. 
WS 1.2 
Interpret evolutionary trees. 
 

Students can describe the four primary 
methods of cloning.  
Students can describe Carl Linnaeus' 
system of classification.  
Students can describe how 
advancements in biology has changed 
the way we classify organisms.  
Students can describe the three-domain 
system, developed by Carl Woese.  
Students understand how evolutionary 
trees are used to describe how different 
organisms are related.  



4  Adaptation & Competition 
Food Chains 

Week 24 
Gatsby Benchmarks 2, 4, 8  

Students know how a species 
adapt to an environment.  
Students know that species 
compete for resources.  
Students know what an 
extremophile is and give an 
example.  
Students know how to develop a 
food chain and web.  
 
 

WS 1.2 
Interpret and explain the processes 
in diagrams of the carbon cycle, the 
water cycle. 
There are links with the water cycle 
to GCSE Chemistry 4.9.1.2 

Students can explain how organisms are 
adapted to live in their natural 
environment. 
Students can describe and draw a food 
chain.  
 

5  Biodiversity and Human 
interactions 
Recycling 

Week 25 
Gatsby Benchmarks 3, 4, 5, 7, 8  

Students know what biodiversity 
is,  
Students know how high 
biodiversity affects an ecosystem. 
Students know how humans 
affect biodiversity.  
Students know the different ways 
that humans negatively affect the 
environment. 
Students know how materials are 
cycled in the environment. 

 The Earth’s early atmosphere 
WS 1.4 
Explain how waste, deforestation 
and global warming have an impact 
on biodiversity. 
 

Students can define biodiversity. 
Students can explain why high 
biodiversity is important.  
Students can describe how human 
activities have reduced biodiversity and 
what can be done to stop this.  
Students can describe how human 
activities increase the production of 
waste.  
Students can explain the consequences 
of pollution.  
Students can name ways that humans 
have changed the use of land available 
for animals and plants.  
Students can describe how changes in 
land use has affected biodiversity.  
Students can explain why deforestation 
has occurred.  
Students can describe the consequences 
of global warming. 
Students can explain how global 
warming occurs. 



Students can name positive and negative 
human impacts on biodiversity. 
Students can describe ways that some 
people are trying to reduce the negative 
effects of humans on biodiversity.  
Students can describe how different 
materials are cycled in the environment.  
Students can explain the carbon cycle. 
Students can explain the water cycle. 

6  Organisation of an Ecosystem 
Sampling 

Week 26 
Gatsby Benchmarks 2, 5, 7  Students know the different 

levels of organisation in an 
ecosystem and the world.  
Students know how different 
levels of organisation interact. 
Students know what a pyramid of 
biomass is.  
Students know what a 
photosynthetic organism is and 
why they are important. 
Students know why it is 
important to be able to measure 
the number of species in an 
environment or ecosystem.  
Students know how to sample an 
environment for different plant 
species.  

WS 2.6 
Recording first- hand observations 
of organisms. 
MS 2c, 4a 
Extract and interpret information 
from charts, graphs and tables. 

MS 2b, 2f, 4a, 4c 

In relation to abundance of 
organisms students should be able 
to:  

-understand the terms mean, mode 
and median  

-calculate arithmetic means  

-plot and draw appropriate graphs 
selecting appropriate scales for the 
axes.  

 
 

Students can describe the differences 
between trophic levels of organisms 
within an ecosystem. 
Students can construct a pyramid of 
biomass. 
Students can describe how biomass is 
lost between trophic levels.  
Students can calculate the efficiency of 
biomass transfers and how this affects 
the numbers of organisms at each 
trophic level. 
 
Students can describe methods to 
measure the distribution and abundance 
of species in an ecosystem.  
 
Required practical activity 9: 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 this 
species. 



 

EAST.hols Decomposition 
Biomass & Food production 

 Students know how the rate of 
decomposition can be affected. 
Students know why food security 
is important.  
Students know how food security 
can be ensured.  

MS 1c, 4a, 4c Students should be 
able to:  

-calculate rate changes in the decay 
of biological material  

-translate information between 
numerical and graphical form  

-plot and draw appropriate graphs 
selecting appropriate scales for the 
axes.  

 
WS1.2 - Students can use a variety 
of models such as representational, 
spatial, descriptive, computational 
and mathematical to solve 
problems, make predictions and to 
develop scientific explanations and 
understanding of familiar and 
unfamiliar facts. 
MS 2c: Students should be able to 
construct accurate pyramids of 
biomass from appropriate data.  
 
 

Students can name factors that affect 
the rate of decomposition.  
Students can define food security. 
Students can name and describe 
biological factors that affect levels of 
food security. 
Students can describe ways that the 
efficiency of food production can be 
increased. 
Students can describe the current state 
of fish stocks and why it is important to 
protect them.  
Students can describe methods used to 
ensure sustainable fishing.  
Students can identify ways that 
biotechnology and agriculture can meet 
the demands of a growing human 
population.  
Required practical activity 10: 
investigate the effect of temperature 
on the rate of decay of fresh milk by 
measuring pH change. 
 
 



Week  Summer 1 - Compiling knowledge Knowledge   Skills  Understanding  

1  DNA cloning / nucleotides / 
speciation 

 
Week 27 

Gatsby Benchmarks 4, 7 

 Students know what DNA 
cloning is 
Students know what nucleotides 
are 
Students know how speciation 
occurs 

WS 1.1 
Our current understanding of 
genetics has developed over time. 
 
WS 1.1 
The theory of speciation has 
developed over time. 
 

 Students can describe how Alfred Russel 
Wallace gathered evidence for 
evolutionary theory.  
Students can describe Wallace's work on 
warning colouration and speciation.  
Students can describe the steps which 
give rise to new species.  
 

2  The brain and eye 
Week 28 

Gatsby Benchmarks 3, 4, 8  

Students know the main 
structures of the brain 
Students know the main 
structures of the eye 
Students know how the eye 
focusses and adapts to light levels 
Students know two main defects 
of the eye 

WS1.2 - Students can use a variety 
of models such as representational, 
spatial, descriptive, computational 
and mathematical to solve 
problems, make predictions and to 
develop scientific explanations and 
understanding of familiar and 
unfamiliar facts. 
WS1.4 - Students can explain every 
day and technological applications 
of science; evaluate associated 
personal, social, economic and 
environmental implications; and 
make decisions based on the 
evaluation of evidence and 
arguments. 
 

Students can identify the cerebral 
cortex, cerebellum and medulla on a 
diagram of the brain, and describe their 
functions. 
Students can identify the parts of the 
eye.  
Students can describe how the eye is 
able focus and adapt to different light 
intensity.  
Students can describe common defects 
of the eye (short and long sightedness 
and how they are treated).  
 

3    
Week 29 

Gatsby Benchmarks  
   



4  Revision P1 
  

Week 30 
Gatsby Benchmarks  

   

5  Revision P2 
  

Week 31 
Gatsby Benchmarks  

   

6    
Week 32 

Gatsby Benchmarks  
   

  
 


