
Wesgreen International School | Inspiring Excellence, Empowering Global Minds 

Programme of Study – Grade 11 (Year 12) Biology 

 
 

 Theme Overview of key learning to take place How learning will be assessed 
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Topic 19- 
Organisms and 
their environment 

19.1 Energy flow 

 I can describe the flow of energy through living organisms 
including light energy from the Sun and chemical energy in 
organisms and its eventual transfer to the environment. 

 I can state that the Sun is the principal source of energy input 
to biological systems. 

 
19.2 Food chains and food webs 

 I can describe how energy is transferred between trophic 
levels. 

 I can describe the importance of nitrate and magnesium ions. 

 I can define trophic level as the position of an organism in a 
food chain, food web, pyramid of numbers or pyramid of 
biomass. 

 I can explain why the transfer of energy from one trophic level 
to another is inefficient. 

 I can explain why food chains usually have fewer than five 
trophic levels. 

 I can explain why there is a greater efficiency in supplying 
plants as human food, and that there is a relative inefficiency 
in feeding crop plants to livestock that will be used as food. 

 I can identify producers, primary consumers, secondary 
consumers, tertiary consumers and quaternary consumers as 
the trophic levels in food webs, food chains, pyramids of 
numbers and pyramids of biomass. 

 I can draw, describe and interpret pyramids of biomass. 

 I can discuss the advantages of using a pyramid of biomass 
rather than a pyramid of numbers to represent a food chain. 

 
 
 

Examples of Formative Assessment to be 
used this term: 
Homework 2 x 60 minute tasks 

 1) Exam questions set as homework. 

 2) Homework assignments with recall 
tasks. 

 
Summative assessment:  
Topic 19 end of unit exam paper (Multiple 
choice and long answer questions) 
 
 
 



 
19.3 Nutrient cycles  

 I can describe the nitrogen cycle in terms of: – decomposition 
of plant and animal protein to ammonium ions – nitrification – 
nitrogen fixation by lightning and bacteria – absorption of 
nitrate ions by plants – production of amino acids and proteins 
– feeding and digestion of proteins – deamination – 
denitrification. 

 I can state the roles of microorganisms in the nitrogen cycle, 
limited to decomposition, nitrification, nitrogen fixation and 
denitrification. 

 
19.4 Population size 

 I can define community as all of the populations of different 
species in an ecosystem. 

 I can define ecosystem as a unit containing the community of 
organisms and their environment, interacting together. 

 I can identify the lag, exponential (log), and stationary and 
death phases in the sigmoid population growth curve for a 
population growing in an environment with limited resources. 

 I can explain the factors that lead to each phase in the sigmoid 
curve of population growth, making reference, where 
appropriate, to the role of limiting factors. 
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 Topic 20- 
Biotechnology and 
genetic 
engineering 

 
20.1 Biotechnology and genetic engineering 

 I can discuss why bacteria are useful in biotechnology and 
genetic engineering, limited to: – lack of ethical concerns over 
their manipulation and growth – genetic code shared with all 
other organisms – presence of plasmids. 
 

20.2 Biotechnology  
I can describe the role and structures involved in mechanical 
digestion 

 I can Investigate and explain the use of lactase to produce 
lactose-free milk 

 I can describe the role of the fungus Penicillium in the 
production of the antibiotic penicillin.  

Examples of Formative Assessment to be 
used this term: 
Homework 2 x 60 minute tasks 

 1) Exam questions set as homework. 

 2) Homework assignments with recall 
tasks. 
 

Summative assessment:  
Topic 20 end of unit exam paper (Multiple 
choice and long answer questions) 
 
 



 I can explain how fermenters are used in the production of 
penicillin. 

20.3 Genetic engineering  
 

 I can outline genetic engineering using bacterial production of 
a human protein as an example. 

 I can discuss the advantages and disadvantages of 
genetically modifying crops, such as soya, maize and rice. 
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Topic 21- Human 
influences on 
ecosystems 
 
 
 

21.1 Food supply  

 I can discuss the social, environmental and economic 
implications of providing sufficient food for an increasing 
human global population. 

 I can discuss the problems which contribute to famine 
including unequal distribution of food, drought and flooding, 
increasing population and poverty. 

 
21.2 Habitat destruction  

 I can explain the undesirable effects of deforestation on the 
environment. 

 
21.3 Pollution  

 I can explain the process of eutrophication of water in terms 
of: – increased availability of nitrate and other ions – increased 
growth of producers – increased decomposition after death of 
producers – increased aerobic respiration by decomposers – 
reduction in dissolved oxygen – death of organisms requiring 
dissolved oxygen in water. 

 I can discuss the effects of non-biodegradable plastics in the 
environment, in both aquatic and terrestrial ecosystems. 

 I can discuss the causes and effects on the environment of 
acid rain. 

 I can state the measures that are taken to reduce sulfur 
dioxide pollution and reduce the impact of acid rain. 

 I can explain how increases in carbon dioxide and methane 
concentrations in the atmosphere cause an enhanced 
greenhouse effect that leads to climate change. 

Examples of Formative Assessment to be 
used this term: 
Homework 2 x 60 minute tasks 

 1) Exam questions set as homework. 

 2) Homework assignments with recall 
tasks. 
 

Summative assessment:  
Topic 21 end of unit exam paper (Multiple 
choice and long answer questions) 
 



 I can describe the negative impacts of female contraceptive 
hormones in water courses, limited to reduced sperm count in 
men and feminisation of aquatic organisms. 

 
 21.4 Conservation  

 I can define the term sustainable development as 
development providing for the needs of an increasing human 
population without harming the environment. 

 I can explain how forests and fish stocks can be sustained 
using education, legal quotas and restocking.  

 I can explain that sustainable development requires: – 
management of conflicting demands – planning and 
cooperation at local, national and international levels. 

 I can explain the risks to a species if the population size drops, 
reducing variation. 

 I can explain reasons for conservation programmes, to 
include: – reducing extinction – protecting vulnerable 
environments – maintaining ecosystem functions. 

 


