Biology Essential Concepts: Science and Biology

Obj 1 Contrast science with other ways of explaining the worlds within and around us.

There are many ways to view and describe the world.  Sometimes it is useful to rely on a source we trust, perhaps a parent, teacher, media personality, or astrology chart to make some order of the world.  Cultural or religious stories can be useful for providing a perspective or meaning. Science is different because science involves testing. Even widely accepted scientific ideas change as tests provide more information. Science, then, does not depend at all on blind faith, but on ideas that are put to the test. In the relatively short time that scientific testing has become widely employed, great strides have been made in medicine, technology, chemistry, agriculture, astronomy and many other areas as we have refined our knowledge of the world.  

Obj 2  Define biology.   Biology is a branch of science that deals with the study of life.

Obj 3  Define an organism.   An organism is a living thing.

Obj 4  Relate five properties of life to a living organism.

1. All organisms are made of cells.  Cells are tiny, complex structures contained in a membrane and are the smallest unit capable of all life functions.  Some organisms are made of a single cell.  Some, including humans, are made of many cells.  Basic cell structure is the same for all organisms.  Nonliving things are not made of cells.

2. All organisms reproduce.  Reproduction is the process by which organisms make more of their kind.  Non-living things, like a rock, may break apart to form more, but this is not the same as reproduction where entire, intact organisms are produced.

3. All organisms metabolize for energy.  Living requires energy.  Metabolism is the sum of the chemical reactions required to power the life process.  We metabolize our breakfast to supply energy to do all we do during a day, including growing and maintaining our bodies.

4. All organisms grow and develop.

5. All organisms must respond to their environment to maintain stable internal environment.  This maintaining of a stable internal condition is called homeostasis.

6. All living things use nucleic acids (DNA or RNA) to pass traits from one generation to the next, a situation called heredity.

Obj 5  Describe the stages common to scientific method

Obj 6  Differentiate a control group from and experimental group

Obj 7  Differentiate an independent variable from a dependent variable

One of the ways scientists proceed in their investigation of the world is called the "scientific method," a series of steps that have proven very useful for testing possible explanations of what a scientist observes. 

The steps of the scientific method are:

1. Observation.  A scientist, like you, notices something using his or her senses.

2. Questions and Inferences.  From observations, the scientist usually generates many questions.  He or she then develops possible explanations, called inferences.  Many non-scientific individuals stop at this point and use an inference to draw a conclusion.  But without testing we never really know if the inference is true.

3. Hypothesis and Prediction.  A hypothesis is an inference that can be tested.  Once a hypothesis is formed, a prediction is made of the expected outcome of a test if the hypothesis is correct.

4. Experiment.  The scientist designs an experiment to test the prediction.  There are many types of experiments.  One particularly useful type is the controlled experiment in which the test subjects are divided into two groups.  One set, the experimental group, receives some type of experimental treatment, the other set, the control group, does not receive the treatment. 

The factors that can effect the result of an experiment are called variables.  There are two types of variables.  The variable that is given to the experimental group but not the control group is called the independent variable; it's the variable that is being tested to see if it has an effect.  The variables that might be affected by the treatment are called the dependent variables.  The dependent variables are what is measured or observed to determine if the hypothesis is right.

5. Data collection and analysis.  Measurements or observations are collected during the experiment and are then analyzed, often using graphs and statistics.

6. Conclusions.  The scientist uses the analysis to conclude whether or not the hypothesis tested appears valid.

7. Communication.  Scientists usually communicate their finding, so others can re-test and improve on them.

Obj 8  Define the word theory as used by a scientist.

In everyday conversation, the term theory is often incorrectly used to mean inference or hypothesis (as in, "it's only a theory").  A theory, however, is more than just a possible explanation for an observation.  A theory is a generally accepted scientific principal created from a set of related hypotheses that have been tested and confirmed many times by many scientists.  A theory unites and explains a broad range of observation.    

