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Important Definitions 

Science 

1. 	 According to Webster's New World Dictionary and Thesaurus (r d ed), 
science is an organized body of knowledge derived from observation and 
study. 

2. 	 Science is a method used to search for truth about the physical world and 
the natural laws that control the physical world. 

3. 	 It is more than a body of knowledge. It is a way of thinking. 

4. 	 Science can be divided into two categories, depending on what is the 
subject of study. These include: 

• 	 Social Sciences such as psychology, sociology, and history 

• 	 Natural Sciences that can be further divided into 

Physical Sciences - deal with the pbysical world 
and include cbemistry, physics, geology, 
astronomy, etc. 

Biological Sciences - deal with living organisms 
and include zoology, botany, forestry, etc. 

Life 

1. 	 According to Webster's New World Dictionary and Thesaurus (2ed.) , life is 
defined as the fact or act of living. The property oforganisms (ending at 
death) that makes it possible for them to take in food, grow, and 
reproduce. 

2. 	 Our text book calls living things - organisms 



3. 	 Our textbook does not provide a formal definition of life. However, it 
does list the following 5 major characteristics of life. 

• 	 Living things - are organized 

a. 	 atoms combine and organize to form molecules 
b. 	 molecules combine and organize to form elements 
c. 	 cells combine and organize to form tissues 
d. 	 tissues combine to and organ ize to form organs 
e. organs combine and organize to form organ systems 
f individual bees come together and organize a colony 
g. 	 there are a host of other examples 

• 	 Living things - acquire materials and energy 

a. 	 includes the ability to take in food to make body parts 
and products and to produce en-ergy 

• 	 Living things - respond 

a. 	 includes interactions with the environment and 
interactions with other living things. 

b. 	 some living things are repulsed by light while others 
are drawn to light. 

c. 	 fema le frogs respond to the mating call of male frogs 
of the same species. 

• 	 Living things - reproduce and develop 

a. 	 life comes from life 
b. 	 to survive - living things must make another living 

thing like itself 

~ 	 Living things - have adapta tions 

a. 	 most birds have wings that allow flight 
b. 	 penguins have flipper-like wings that allow them to 

swim in the water 
c. 	 A mammal like the beaver have layers of fat and hair 

that allow them to stay warm and live in frigid waters 



Biology 

1. Our textbook definition of biology is the scientific study of life. 

2. We can also call it the science of living or the science of life. 

Three Basic Assumptions Scientists Take For Granted 

t. 	 Science deals with observable phenomena in a material Ulliverse 

• 	 Phenomena (events) can be apprehended, measured, or are 
approachable by human senses (sight, soood, touch, smell; etc) or by 
instruments (like the microscope) capable oftransmitting objective data 
to the human mind. 

• 	 These phenomena (events) can also be verified by the senses of other 
humans 

2. Science assumes that in general there is uniformity in the material universe 

• Phenomena (events) are reproducible because the fundamental 
characteristics of the universe as we know it are constant 

• 	 Every time there is a fire - there is heat 

• 	 Ice always produces cold temperatures 

3. 	 Science, especially biological science does not deal with certainties, but with 
probabilities 

• 	 In a sense, this assumption contradicts assumption number 2 

• 	 Drugs do not always produce the same beneficial results in every 
patient 

• 	 Drugs mayor may not produce side effects depending on the individual 
patient physiology 



The Scientific Method 

1. 	 Biologists use the scientific method to study the living world. 

2. 	 The scientific method is a common sense and systematic thought process 

3. 	 The scientific method is a formal set of rules for forming and testing 
hypothesis. 

4. 	 The scientific method is the process that scientists use to solve problems. 

5. 	 Our textbook lists 5 steps in the scientific method process (see Handout 
Flow Diagram of the Scientific Method) 

Step 1: Observation 

• 	 An observation can be defmed as "seeing" something, whether it be 
with ooe's eyes or a new idea that pops into one's head 

• 	 It can also be recognition of an unexplained situation or problem 

Step 2: Hypothesis 

• 	 The hypothesis is a tentative explanation for the observation or 
problem identified in Step 1 

• 	 Hypothesis are developed using inductive reasoning 

• 	 Inductive reasoning is to combine isolated seemingly independent 
facts into a general conclusion 

• 	 Hypotheses are nonnally written statements and must possess two 
important characteristics 

1. 	 They are testable - that is they can be tested in some way t 
see if they are accurate or not. 

2. 	 They can be used to make predictions that can also be 
tested 



Step 3: Experiment/Observations 

• 	 Experiments and further observations are exercises designed to test 
the hypothesis or predictions made by the hypothesis 

• 	 This is usually considered the data collection step 

• 	 Where possible experiments should contain a control group. 

• 	 The control group goes througb all the steps of an experiment but 
lacks the factor (not exposed to the tactor) that is being tested . 

Step 4: Conclusion 

• 	 The results ofStep 3 (Observations and Experiments) are analyzed 
and a conclusion reached 

• 	 The conclusion is either the acceptance or rejection of the original 
hypothesis developed in Step 2. 

• 	 If the original hypothesis is rejected a new hypothesis and new 
experiments are needed and the process goes back to Step 2. 

• 	 If the original hypothesis is accepted the original hypothesis gains 
strength and value. 

• 	 Further positive testing and evaluation may lead to a hypothesis 
progressing to the level of a scientific theory. 

• 	 Hypothesis are rarely accepted or rejected with absolute certainty. 
The history of Science is littered with hypotheses that were once 
almost universally accepted. 

Step 5: Scientific Theory 

• 	 A hypothesis that has withstood the test oftime and evaluation by 
numerous experiments generally becomes a theory 

• 	 Theories explain vast amounts of data and observations with a 
re latively simple set ofconcepts 
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• 	 Theories direct new researcb and experimentation by raising new 
questions. 

• 	 Tbeories are never set in concrete and are likely to cbange over 
time. 

• 	 The unquestioning and dogmatic support of a tbeory is to practice 
poor science. 

6. 	 Scientific understanding as determined using the scientific metbod is 
always cbanging as new evidence is gathered. It is a self-correcting 
process. 

7. 	 Provide and assign as lab project for Thursday - Handout of Exercise on 
Scientific Metbod from Question 22 on Page 16 of Textbook 

Language (Vocabulary) of Biology 

1. 	 Do not be overwbelmed by the terms and vocabulary of biology. 

2. 	 Every discipline. branch of learning, hobby, and even games have its own 
language and set of terms. It is necessary for success and communications. 

3. 	 For example football has wide-outs, halfbacks, quarterbacks, screen passes, 
deep passes, book routes, etc. Coaches and players could not play the game 
effectively and win without these terms and a common understanding of what 
eacb means. 

4. 	 The card game of Rook has the kitty, the bird, shooting tbe moon, trumps, etc. 
You couJd not play the game without a common set of terms. 

5. 	 Biology is no different. Common and well-defined terms are required for 
biologists to be successful and communicate with other biologists. 

6. 	 Most biological terms are derived from Latin words and phrases. 

7. 	 Try to learn new terms as they are introduced. Study weekly. Do not wait tiU 
the night before the test to study. 

8. Fields of Biology 

1. 	 Provide Handout - Fields of Biology and go over quickly 
2. 	 These are fair game for exam 



Biodiversity - Diversity Among Organisms 

Definition and discussion of diversity 

1. 	 Webster's New World Dictionary and ThesaunJs (2ed.) defines diversity as 

difference or variety. 


2. 	 For living organisms what we are really talking about can be defined in the 

context of the term biodiversity. 


3. 	 Our textbook provides two definjtions for the term. One is very simple and 

the other a tad more technical. For our purposes we will use the simple 

definit ion. 


4. 	 The simple defmition is Biodiversity is the va riety of life on earth . 

5. 	 How do we measure this? Any ideas? 

6. 	 How about numbers of species . Use example ofan aquarium that has 2 

species of fish and another with 15. Which aquarium has the highest 

biodiversity?). This is often called species biodiversity 


7. 	 How about variation in color? For example black bears can be blond, 

chocolate, black, and even cinnamon in color. Polar bears are normally only 

white. In terms of body color which species of bear has the highest 

biodiversity? This is often called genetic biodiversity. 


8. 	 How about the complexity of habitats in a given area. Use example of farm 

that is totally cotton (a monoculture) vs an adjacent farm that has forest, 

grassland, and wetland habitats present). Which farm has more 

biodiversity?? This can be called habitat or ecologica l biodiversity. 


lS'" 
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Naming living organisms 

1. 	 Before we proceed any further, we need to make sure we all know the 

definition of species and how they are named. 
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2. A species is a grou p of simila rly constructed organisms capable of a.l" :'~~ . . ( 

interbreeding and producing fertile offspring. 	 (Y'IV'C"~ 
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3. 	 It is the taxon at the lowest level of the classification system. 

4. 	 Give some examples of species vs variations within species, (ie. Dogs, color 
phases ofowls, etc) 

5. 	 Biologists assign species their scientific names using the system of binomial 
nomenclature. The system uses a set of standard rules to give species names 
that are standard and can be recognized anywhe~ in the world. 
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6. 	 The name consists of two parts. The first word is the genus and the seco~d ,} 
denotes the specific epithet. Hoff/ t/ ~rE''l - r.£>L;i~;;t.-.u'
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7. 	 Carolus Linnaeus, from Sweden, developed this system and is considered the \ ( r-l

fath~r of taxon~my. Taxonomy is the branch of science dealing with the . ';-0) le ;~; 
nammg oforganisms. . -i I' c 
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Organizing and arranging living organisms into a classification system 

1. 	 ClassifICation is the ordering, ranking, and organizing living organisms into 

groups. (See Handout - Example of Use of Hierarchical Classification 

System. These groups and their rankings or hierarchical relationships are: 


• 	 Kingdom King King Kids 

• 	 Phylum Pharaoh's PhiJlip Play 

• 	 Class Cook Came Chess 

• 	 Order Ordered Over On 

• 	 Family Fresh From Fred's 

• 	 Genus Green Germany Green 

• 	 Species Salad Singing Surtboard 

2. 	 Species are the building blocks. Similar species are grouped together to 

fonn a genus. Use several Rana species as an example. 


3. 	 Similar genera are grouped together to fonn a family 

4. 	 Similar families are grouped together to form an order 

5. 	 Etc. Etc on up tbe line. 



6. 	 We humans like to organize and rank things. Its part of our nature. Some of 
us are more organized than others. We organize furniture in our houses, we 
organize pots and pans in our kitchens, tools in our tool boxes and even our 
computer files. 

7. 	 As an example - complete the practical exercise on classification shown on 
the Handout - Organizing Living Organisms Into Hierarcbical Groups 
At Two Levels. Classify and rank: the 4 hypothetical species. What were the 
criteria used to determine groups at eacb level of ranking. How would you 
like to do this for almost million species rather lhanjust 4 species like our 
exercise? 

Classification of Life - The 5 Kingdom Classification System 

Below is the classification system at the Kingdom level for the 1.75 million species 
currently known on earth 

l. 	Kingdom Monera 

• 	 Bacteria 

• 	 Blue-green algae 
2. 	 Kingdom Protista 

• 	 Algae 

• 	 Protozoa 
3. 	 Kingdom Fungi 

• 	 Slime mo lds 

• 	 True fungi 
4. 	 Kingdom Plantae (Metapbyta) 
5. 	 Kingdom Animalia (Metazoa) 
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I Observation 
New observations 
are made, and previous 
data are studied. 

~ 

Hypothesis 
Input from various sources 
is used to formulate a 
testable statement. 

~ 

Experiment 
Observations 

The hypothesis is 
tested by experiment 
or further observations. 

Conclusion 
The results are analyzed, 
and the hypothesis is 
supported or rejected. 

~ 

Scientific Theory 

Many experiments and 
observations support a 
theory. 
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Observation 
New observations 
are made, and previous 
data are studied. 

t 

Hypothesis 

Input from various sources 
is used to formulate a 
testable statement. 

.~ 
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Conclusion 

The results are analyzed, 
and the hypothesis is 
supported or rejected . 

Experiment 
ObseNatlons 

The hypothesis is 
tested by experiment 
or further observations. 

~~ 

Scientific Theory 

Many experiments and 
observations support a 
theory. 
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Practical Exercise 


Question 22 on Page 16 of Textbook 


An investigator spills dye on a culture plate and then notices that the bacteria 
live despite exposure to sunlight. He hypothesizes that the dye protects 
bacteria against death by ultraviolet (UV) light. To test this hypothesis, he 
decides to expose two hundred culture plates to UV light. One hundred 
plates contain bacteria and dye; the other hundred plates contain only 
bacteria. Result - after exposure to UV light, the bacteria on both plates die. 

On the attached page, fill in the blanks on the flow chart with the 
appropriate information from the above paragraph. 
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Scientific Method Example 

observations 

hypothesis 

experimentation and/or 
observations 

conclusion 

(1. 

c... 

J.
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Scientific Method 

[

observations 

- hypothesis 
'

experimentation and/or 
observations 

'---__c_o_n_c_lu_s_io_n__~1 

Example 
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Fields of Biology 

Cytology - study ofcells 

Histology - study of tissues 

Embryology - study ofdevelopment 

Paleontology - study of fossil 

Ecology - study of populations of organisms as they relate to one another and to their 
environment 

Taxonomy - the naming oforganiSffi'i 

Physiology - study of functions of living organisms 

Botany - study of plants 

Zoology - study of animals 

Bryology - study of mosses 

Bacteriology - study of bacteria 

Ichthyology - study of fishes 

Herpetology - study ofamphibians and reptiles 

O rn ithology - study of birds 

Mammalogy - study of mammals 

Genetics - study of heredity 

Evolution - study ofchanges which have occurred in the world over time 
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KINGDOM 
Animalia 

jellyfish sparrow fish lion lox DOa coyote bear deer f rog lizard lancet 

PHYLUM 
Chordata 

sparrow fish lion fox DOG coyote bear deer f rog lizard lancet 

SUBPHYLUM 
Vertebrata 

sparrow ti sh lion tax DOG coyote bear deer trag lizard 

CLASS 
Mammalia lion fox DOG coyote bear deer 

ORDER 
Carnivora 

li on fox DOG coyote bear 

FAMILY 
Canidae 

lion tox DOG coyote 

GENUS 
Canis 

DOa coyote 

SP ECIES 
C. tamiliaris 

DOG 


