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WSBCTC’s Problem Set 4  

Learning Objectives (skills) 

 Student uses scientific article databases, textbooks, and web sites to support 
solutions to complex, open-ended problems. 

 Student applies appropriate outside information to suggest solutions to complex 
problems. 

 Student provides thoughtful critique of other students’ solutions/interpretations of 
outside information 

 Student reflects on critiques of their own work, adjusting solutions/interpretations 
appropriately or provides sound rebuttals to critiques. 

 Student recognizes and avoids common misconceptions about biological 
concepts. 

 Student drafts a final solution to a complex, open-ended problem using 
paragraph form and citing supporting information from outside sources. 

 Student uses scientific article databases, textbooks, and web sites to support 
solutions to complex, open-ended problems. 

 Student cites all outside sources used when exchanging information in online 
discussions and in problem solutions. 

 Student recognizes, understands, and uses biological terms in order to answer 
questions and discuss biological topics with other students and the instructor. 

 Student submits assignments by due dates. 

 Student drafts a strategy to improve learning, highlighting and addressing 
academic and personal obstacles. 

 Recognize the integration of biological concepts into daily living. 

 Relate biological principles common to all organisms. 

 Understand the significance of biological principles to other fields of study. 

 Recognize the common relationships among scientific fields. 

 Student incorporates biological principles into their problem solutions, which 
involve "daily living" situations such as current events and health. 

 Student synthesizes biological principles common to all organisms. 

 When given a biological principle, students recognize groups of organisms to 
which they apply. 
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 Student integrates biological principles into settings in other fields of study. 

 Student relates concepts in other scientific fields to biology. 

Learning Objectives (content) 

 Explain how photosynthesis converts low-energy molecules into energy-rich 
carbohydrates. 

 Explain how energy is transformed and transferred in photosynthesis. 

 Explain how fossil fuels are produced. 

 Explain how the energy is stored in fossil fuels. 

 Explain how energy is stored in plants. 

 Explain how carbon dioxide contributes to climate change. 

 Explain how biofuels may influence atmospheric carbon dioxide. 

 Explain how fossil fuels influence atmospheric carbon dioxide. 

 Describe the evidence indicating that humans have influenced global 
temperature. 

 Evaluate potential advantages and disadvantages to fossil fuels. 

  

Problem Background 

 
People are concerned about our use of fossil fuels for a number of reasons. Among 
them are their limited availability and their influence on climate change. Fossil fuels 
include energy sources such as oil, coal, and natural gas that formed over long periods 
of time when once living organisms were buried in anaerobic sediments that hindered 
decomposition. According to The Environmental Literacy Council, in 2005, more than ¾ 
of energy consumed globally came from fossil fuels (1). 

 
Once an abundant and inexpensive energy source, easily extractable forms of fossil 
fuels are becoming depleted. This may force a transition to fossil fuels that are more 
difficult to extract including oil shale and oil sands. This will cost consumers more 
money; some have suggested that the United States needs to decrease its foreign 
dependence on fossil fuels, but there is some debate about how this should be 
accomplished. 

 
Climate change is another concern about the use of fossil fuels. The combustion of 
fossil fuels releases carbon dioxide into the atmosphere. Carbon dioxide is a 
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greenhouse gas which absorbs solar energy and releases that energy as heat. As the 
use of fossil fuels has increased, the amount of CO2 in the atmosphere has also 
increased (Figure 1). Atmospheric gases are trapped in ice when it forms. By analyzing 
the contents of ice cores, scientist can reconstruct historic CO2 levels. Additionally, by 
examining oxygen isotope ratios in the ice, temperature histories can also be 
reconstructed. These data show a positive correlation between temperature and CO2 
concentration (2), as would be expected with greenhouse gases such as carbon 
dioxide. As of 2007, approximately 8.4 billion metric tons of carbon was released from 
the combustion of fossil fuels as carbon dioxide (3). Atmospheric carbon dioxide 
concentrations have recently exceeded 380 ppm; whereas, ice core data show that 
historic fluctuations of CO2 did not exceed 300 ppm. These and other data are 
consistent with climate change predictions and the role of humans in the process. 

Biofuels have been promoted as an energy alternative that will help reduce dependence 
on dwindling fossil fuel resources and as a way to reduce CO2 emissions. But are 
biofuels the answer? 

 
Figure 1. Atmospheric CO2 concentrations as measured at Mauna Loa Observatory. 
Image from the National Oceanic and Atmospheric Administration 
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http://www.esrl.noaa.gov/gmd/obop/mlo/programs/coop/scripps/img/img_scripps_co2_r
ecord.gif 

Questions to Consider 

  

1. What are biofuels? 

2. How may biofuels help reduce CO2 emissions? 

3. At a cellular level, what biological processes are involved in getting energy into 
biofuels? 

4. At a cellular level, how does energy get into biofuels? 

5. How is energy extracted from biofuels? 

6. How do biofuels differ from fossil fuels? 

7. Are there potential unintended consequences from increasing use of biofuels? 

8. Will biofuels help solve the problems of climate change and dependence on fossil 
fuels? 
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