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Question 4 

 
The energy flow in ecosystems is based on the primary productivity of autotrophs. 
 
(a)  Discuss the energy flow through an ecosystem and the relative efficiency with which it occurs. 
 
One point for each of the following explanations/identifications (6 points maximum): 

• Conversion of light (or inorganic chemical) energy to cellular chemical energy 
• Explanation that conversion is the result of photosynthesis or chemoautotrophy 
• Concept that energy moves from one trophic level to another 
• Understanding that there is a dramatic decrease in the amount of energy transferred from one 

trophic level to the next  
• Energy loss is the result of metabolic activity/heat loss from one trophic level to the next 
• Explanation of the concept of primary productivity 

 
(b)  Discuss the impact of the following on energy flow on a global scale. 

• Deforestation 
• Global climate change 

 
One point for each of the following explanations/identifications (6 points maximum):  
 
Deforestation (3 points) Global climate change (3 points) 

Impact 
• Loss of energy  
• Removal of primary producers 
• Destruction of habitat decreases food 

supply 
• Disruption of ecosystem 
• Natural succession—NO change in 

energy flow 
• Clear-cutting for agriculture 

increases primary productivity 
• Clear-cutting for development 

decreases primary productivity 

Definition  
• Alternation of climate/global warming or cooling 

 
Impact 
• Increase or decrease in numbers of producers  
• Increase or decrease in energy  
• Increase or decrease in metabolism/energy  
• Changes in respiratory heat depending on the 

ecosystem 
• Replacement of productive ecosystems with less 

productive ones (desertification, tundrification)  
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AP® BIOLOGY 
2007 SCORING COMMENTARY (Form B) 

 
Question 4 

 
Sample: 4A 
Score: 10 
 
In part (a) the student earned 5 points: 1 point for describing the conversion of light to cellular chemical 
energy (in glucose); 1 point for explaining the role of photosynthesis; 1 point for the concept of energy moving 
through trophic levels, which was described and diagrammed; 1 point for explaining that energy loss results 
from metabolic heat; and 1 point for describing the inefficiency of the transfer (10 percent rule). 
 
In part (b) the student received 5 points: 1 point for explaining that deforestation results in a loss of producers; 
1 point for explaining that this leads to energy loss; and 1 point for stating that the result is a disruption of the 
ecosystem. (The internal maximum of 3 points for the deforestation subsection was reached.) With regard to 
global climate change, the student earned 1 point for defining the change as global warming and 1 point for 
describing the replacement of a productive ecosystem with a less productive one. An additional point could 
have been gained if the change in the number of producers had been mentioned. 
 
Sample: 4B 
Score: 6 
 
In part (a) the student was awarded 2 points: 1 point for describing the concept of energy moving through 
trophic levels, using a diagram and a narrative, and 1 point for the inefficiency of the energy transfer (10 
percent rule). There was no discussion of photosynthesis, the conversion of radiant energy, or the concept 
of primary productivity. 
 
In part (b) the student earned 4 points: 1 point for explaining that deforestation results in a loss of 
producers; 1 point for explaining that this leads to energy loss; and 1 point for stating that the result is 
disruption of the ecosystem. (All possible points for the deforestation subsection were achieved.) With 
regard to global climate change, the student earned 1 point for defining the change as global warming. 
There was no discussion of the replacement of a productive ecosystem, a change in the number of 
producers, or a resulting change in energy flow. The incorrect reference to CFCs and the ozone hole 
causing global warming was not penalized. 
 
Sample: 4C 
Score: 4 
 
In part (a) the student received 4 points: 1 point for describing the conversion of light to cellular chemical 
energy (sugars); 1 point for explaining that this conversion is carried out by an autotroph; 1 point for the 
explanation of the concept of energy moving through trophic levels, using both a diagram and a narrative; 
and 1 point for the inefficiency of the transfer (10 percent rule). The possible points for metabolic heat loss 
and explaining the concept of primary productivity were not earned. 
 
In part (b) no points were earned. It contains a vague discussion of “[d]eforestation and global climate 
change” and an equally vague mention of energy, but no discussion of impact. 
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