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Unifying Themes of Biology

Reinforcement 1.2 & 1.3
KEY CONCEPT Unifying themes connect concepts from many fields of biology.

Several major concepts run through all of biology. These underlying ideas, or unifying themes, demonstrate the relationships among all organisms and help to connect one field of biology to others.

•
Systems: A system is a group of related parts that interact to form a whole. Groups of molecules can interact to form the cellular machinery for a particular process. Groups of cells can interact to form an organ, such as the heart. Groups of organisms can interact within an ecosystem. An ecosystem is a certain area in which living and nonliving things interact.

•
Structure and Function: The biological function of a part of an organism is directly related to that part’s structure. This relationship is found in molecules within cells, among different types of cells, and across different species. Different organisms have different specialized structures that perform functions specialized to that species.

•
Homeostasis: All organisms must keep their internal conditions stable in order to stay alive. Homeostasis is the maintenance of these conditions. Homeostasis is necessary because the cells of all organisms function best within a particular range of conditions. If conditions vary too far from the ideal set, cells will not be able to function normally. When internal conditions change, a negative feedback system often acts to return the condition to normal.

•
Evolution: Evolution is the process by which the genetic makeup of a population changes over time. One way in which evolution occurs is through the natural selection of genetic traits that give an individual an advantage in a particular environment. Individuals with these advantageous traits, or adaptations, are more likely to survive and reproduce.


1.
What are the parts that interact to form a whole ecosystem?


2.
How does structure affect function in biology?


3.
How does homeostasis help to keep an organism alive?


4.
What is evolution?

KEY CONCEPT Science is a way of thinking, questioning, and gathering evidence.

Scientists do not use one scientific method, but all science is based on the same principles: curiosity, critical and logical evaluation of evidence, and the open and honest exchange of data. In any scientific inquiry, scientists

•
Make observations: Scientists use their senses and various measurement tools to collect information, or make observations, about the world.

•
Form hypotheses: Scientists propose answers to scientific questions, or form hypotheses, based on observations they, or other scientists, made.

•
Test hypotheses: Scientists devise methods of observing and experimenting to test their predictions.

•
Analyze data: Scientists use statistics to analyze data. This analysis tells a scientist whether a hypothesis is supported or not supported by the data.

•
Evaluate results: Scientists evaluate both their own results and the results from other scientists.

Scientists use experiments to test hypotheses. A scientific experiment uses tightly controlled conditions to test a possible cause-and-effect relationship between variables. In an experiment, there are constants and two types of variables: the independent variable and dependent variables.

•
Independent variables: An independent variable is a condition that is manipulated by a scientist to determine its effect on a dependent variable. An independent variable is the “cause.”

•
Dependent variables: A dependent variable is measured by a scientist to study the effect of the independent variable. It is the “effect” and depends on the independent variable.

•
Constants: Factors that are controlled so that they do not change are constants.

A hypothesis is a proposed explanation for a single observation. A scientific theory, however, is a proposed explanation for a wide range of observations and experimental results, and is supported by a wide range of evidence.


1.
How do scientists use hypotheses? ____________________________________

2.
What is the difference between independent variables and dependent variables? _______________________________________________________

3.
What is a theory? _________________________________________________
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