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B4 Bioenergetics 

What’s the science story?  
In this section we will explore how plants harness the Sun’s energy in photosynthesis in order to make food. This process liberates oxygen 
which has built up over millions of years in the Earth’s atmosphere. Both animals and plants use this oxygen to oxidise food in a process called 
aerobic respiration which transfers the energy that the organism needs to perform its functions. Conversely, anaerobic respiration does not 
require oxygen to transfer energy. During vigorous exercise the human body is unable to supply the cells with sufficient oxygen and it 
switches to anaerobic respiration. This process will supply energy but also causes the build-up of lactic acid in muscles which causes fatigue. 

Previous knowledge: 
KS3 
Year 7 – Organisation 
Year 9 – Photosynthesis and respiration 
KS4 
B1 Cell biology 
B2 Organisation 

Next steps… 
KS4 
B7 Ecology 

Keywords 
Reactants 
Products 

Carbon dioxide 
Oxygen 

Chloroplasts 
Chlorophyll 

Sunlight 
Temperature 

Amino acid 
Cellulose 

Starch 
Respiration 

Aerobic 
Anaerobic 

Muscle 
Lactic acid 

Incomplete 
Yeast 

Fermentation 
Heart rate 

Breathing rate 
Oxygen debt 
Fatty acids 

Glycerol 

Working scientifically skills: 
WS3: Making a prediction 
WS8: Writing a method 
WS9: Identifying variables 
WS10: Selecting equipment 
WS11: Hazards and precautions 
WS14: Drawing graphs and interpreting graphs 
WS16: Using equations 

Assessments: 
 
End of unit test (summative) (Out of 30) 
Exit tickets x 2/3 (formative)  

• ET Photosynthesis 

• ET Respiration 
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Lesson No. 
and Title 

Learning objectives AQA Specification  Practical equipment 

1. 
Photosynthesis 

4 -To describe the process of 
photosynthesis and state the 
word equation. 
6 -To identify the reactants 
and products of 
photosynthesis. 

 

 

2. RP - Rate of 
photosynthesis  

4 – To identify the variables 
from a required practical. 
6 – To plan a scientific 
investigation into the rate of 
photosynthesis. 
8 – To evaluate the 
investigation and identify the 
cause of errors. 

 

 

 

3. 
Photosynthesis 
– Collecting data 

4 – To identify the variables 
from a required practical. 
6 – To plan a scientific 
investigation into the rate of 
photosynthesis. 
8 – To evaluate the 
investigation and identify the 
cause of errors. 

REQ PRAC: photosynthesis 
Pond weed, lamp, metre 
sticks, large beakers, stop 
watches 
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4. Limiting 
factors 

4 – To describe the graphs for 
the different limiting factors 
on the rate of photosynthesis.  
6 – To understand and use the 
inverse proportion 
relationship for light intensity 
and distance. 
8 – To calculate gradients of 
graphs. 

 

 

 

5. Uses of 
glucose 

4 – To recall how glucose is 
made in leaves. 
6 – To state the uses of 
glucose as a result of 
photosynthesis. 
8 – To investigate how leaves 
can be tested for starch.  
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6. Aerobic 
respiration 

4 – To define aerobic 
respiration.  
6 – To describe what happens 
during aerobic respiration. 
8 – To construct a 
word/symbol equation to 
represent aerobic respiration. 

 

PRAC: Investigating yeast 
Conical flasks, yeast, balloons, 
measuring cylinders, stop 
watches 

7. Anaerobic 
respiration 

4 – To define anaerobic 
respiration. 
6 – To explain what happens 
during anaerobic respiration. 
8 – To compare aerobic and 
anaerobic respiration. 

 

PRAC: Anaerobic respiration 
Stop watch, pegs 
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8. Response to 
exercise  

4 – To state the changes that 
occur in the body during 
exercise. 
6 – To explain the concept of 
oxygen debt and how this 
impacts upon exercise  
HT – To explain how lactic acid 
is removed from the body. 

 

 

9. Metabolism 

4 – To recall the uses for 
simple nutrients within the 
body. 
6 – To explain the metabolic 
reactions that occur in plants 
and animals. 

 

 

 


