Concept Review Questions and Answers—Chapter 1

1.1 Why a Study of Biology Is Important

1. Why is a basic understanding of science important for all citizens? 
Our democracy was founded on the belief that an educated populous could make good governing decisions for the whole country. Science is just one aspect of the knowledge we need in order to make a democracy work. 
2.  Describe two areas where scientific discoveries have caused us to rethink.
(a) The nature of infectious diseases, i.e., it has dispelled the old belief that illness such as malaria and the common cold were caused by ‘bad air’ or exposure to cold air temperatures.
(b) That life originated from dead or decaying matter.

1.2 Science and the Scientific Method

3. What is the difference between simple correlation and a cause-and-effect relationship?
Two events that are correlated occur together in time and space. However, because they occur together does not mean that one causes the other. If one causes the other it is a cause-and-effect relationship. Things that are correlated do not necessarily have cause-and-effect relationship, but all things that have a cause-and-effect relationship are correlated.
4. How does a hypothesis differ from a scientific theory or a scientific law?
Scientific laws and scientific theories are both widely accepted generalizations about how the world works. Laws describe what happens. Theories explain why things happen. Hypotheses are tentative explanations that seek to explain an event which needs to be tested.
5. List three objects or processes you use daily that are the result of scientific investigation. 
There are many possible answers: household appliances, computers, genetically modified seeds, weather forecasting, etc., etc.
6. The scientific method cannot be used to deny or prove the existence of God. Why? 
By definition God is all powerful and beyond knowing. Also it is not possible to construct experiments that could be repeated that would test whether God exists or not.
7. What are controlled experiments? Why are they necessary to support a hypothesis? 
Controlled experiments consist of two groups; the experimental and control groups. The control group is unaltered but one aspect of the experimental group is changed. Therefore, any difference in the future of the two groups should be the result of the difference between the two groups. A controlled experiment makes it much less likely that a simple correlation will be mistaken for a cause-and-effect relationship.

8. List the parts of the scientific method.
Typically recognized components of the scientific method are: the need for careful observation, forming questions about observations, the construction of hypotheses that explain phenomena, the testing of hypotheses, communication with other scientists, and developing broad generalizations known as theories and laws.
1.3 Science, Nonscience, and Pseudoscience

9. What is the difference between science and nonscience? 
The key differences between science and nonscience are that science tests hypothesis about phenomena and develops theories, laws, and other generalizations that can reliably predict the outcome of those things studied by science. Nonscientific areas of study are not able to construct and test hypotheses about their fields of study nor are they able to reliably predict future outcomes.
10. How can you identify pseudoscience?
Pseudoscience will not be able to provide evidence about what they claim to be true. They rely on personal endorsements, fallacious information, and broad generalizations to sell their ideas.
11. Why is political science not a science?
Political science cannot construct testable hypotheses and reliably predict the outcome of experiments. Furthermore, most things studied by political science only happen once so it is impossible to perform experiment.
1.4 The Science of Biology

12. List three advances that have occurred as a result of biology.
There are many examples: improved sanitation, reduced disease, improved food production, etc., etc.
13. List three mistakes that could have been avoided had we known more about living things.
There are many examples: introduction of nonnative organisms results in extinction of native species, lack of understanding of the importance of fire in forests resulted in dangerous conditions, lack of recognition of the impact of population growth.
14. What is biology? 
Biology is the science that deals with living things.
15. List five characteristics of living things. 
1. unique structural organization, 2. metabolic processes, 3. generative processes, 4. responsive processes, 5. control processes.
16. What is the difference between regulation and coordination?
Coordination involves controlling the sequence or timing of events. Regulation involves controlling the quantity or magnitude of the event.
