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The Study of Life  

An Introduction 
to Biology 

What is Biology? 
• The study of all forms of life, or all types 

of organisms. 
• Organism = any individual living thing.  
• All organisms are made up of one or more 

cells. 
▫  A cell is the basic unit of life.  
▫  Organisms can be unicellular (simple) or 

multicelluar (complex). 

Living vs. Nonliving 
• Anything characterized as being “living” 

must: 
▫  Be able to grow and reproduce 
▫  Respond to their environment 
▫  Use energy to carry out life processes 

Need for Energy 
• All organisms need energy for life 

processes. 
• Energy is the ability to do work or cause 

change. 
• Some organisms absorb sunlight and 

convert it into chemical energy. 
• Other organisms eat other organisms to 

obtain energy. 
• Metabolism – all the chemical processes 

that build up or break down materials. 

Response to Environment 
•  In order to survive, organisms must be 

able to react to their environment. 
• Stimuli causes a response.  
• Ex: light is a stimulus 
▫  Plants grow towards light 
▫  Pupils contract 
▫  Put on sunglasses 

Reproduction & Development 
• Reproduce – ability of a species to 

produce new individuals. 
• When organisms reproduce they pass on 

their genetic information to their 
offspring. 
▫  DNA 
▫  Different types of reproduction 

• Growth = increase in cell number 
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Unifying Themes of Biology 
•  1. All levels of life have systems of related 

parts 
•  2. Structure & Function are related in 

biology 
•  3. Organisms must maintain homeostasis 

to survive diverse environments. 
• 4. Evolution explains the unity & diversity 

of life. 

All levels of life have systems of 
related parts 
• A system is an organized group of related 

parts that interact to form a whole.  
• All parts need to work together in order 

to function properly. 
▫  Ex: Heart muscle, valves, arteries, & veins 

help form the circulatory system 
• Two organisms that interact can also be a 

system. An Ecosystem – different species 
interact with each other and nonliving 
things. 

Structure & Function are related in 
biology 
• What something does in an organism is 

directly related to its shape or form.  
• Examples: 
▫  Proteins & chemicals 
▫  Structure of different teeth perform 

different tasks 
▫  Structure of your foot allows  
 for walking 
▫  Different types of cells 
 Nerve cell vs. red blood cell 

Organisms must maintain 
homeostasis to survive diverse 
environments. 
• HOMEOSTASIS – the maintenance of 

stable internal condition in an organism.  
• The environment is constantly changing 

around an organisms but it is vital that 
organisms stay stable. 

• Cells can only function within a limited 
ranged of conditions.  

• Breakdowns in homeostasis can be life 
threatening.  

Homeostasis 
•  Is maintained through a process called 

negative feedback. 

•  In negative feedback, a change in a 
system causes a response to return the 
system back to its original state.  

• Ex: Drop/Rise in body temperature 

Evolution explains the unity & 
diversity of life. 

• Evolution is the change in living things 
over time. 

• Evolution occurs through natural 
selection of adaptations. 

• Adaptation – a trait or characteristic that 
helps an individual survive & reproduce. 
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Evolution explains the unity & 
diversity of life. 

• Think of all the different organism that 
live on Earth. 

• The variety or diversity of life is called 
biodiversity.  

• Biodiversity is greatest in warm areas 
where there is little temperature change 
throughout the year. 
▫  Tropical rainforest 

WHAT IS SCIENCE? 
• A way of thinking, questioning and 

gathering evidence. 

• The process of trying to understand the 
world around us.  

Scientific Inquiry (conducting 
experiments) 
▫  Involves asking questions and locating, 

interpreting, and processing information 
from a variety of sources. 
 Evidence is required. 
 This evidence may support or overturn 

ideas. 
 To improve our understanding of the 

world, scientists share their findings 
with each other. 

OBSERVATIONS  
▫ All scientific inquiry begins with 

observations. 
▫ Observations = using your senses to 

study/describe the world 
▫  Scientific questions often come from 

observations.  
▫ Observations can be recorded as data. 

Data 

• Recorded observations that can be 
analyzed. 

• Constructing data tables with proper 
headings & units! 

• Two types of data 
▫  1. Qualitative data – descriptions that 

include sights, sounds, smells 
▫  2. Quantitative data – measured or counted 

characteristics such as mass, volume, and 
temperature. 
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Hypotheses 
▫  Scientists use observations and data to 

form a hypothesis. 
▫ Hypothesis = a proposed answer for a 

scientific question. Are predictions 
based upon both research and 
observation.  

Hypotheses 
▫  It must be specific and testable. In the 

form of an If, then statement. Not a 
question!!!!! 

  Ex: If sunlight is necessary to the survival of 
a plant, then when a plant is derived of 
sunlight, it will die. 

Testing Hypotheses 
▫ Experiments are conducted to test a 

hypothesis 
▫  Just one test of a hypothesis is usually 

not enough. 
▫ Other research groups may repeat an 

entire experiment & compare results/
data. 
▫ By repeating tests scientists can be more 

certain their results are correct. 
▫  **Multiple TRIALS make results more 

accurate 

Hypotheses 
▫ Hypotheses are valuable even if thy turn 

out not to be true, because they may 
lead to further investigations (more 
questions) 

▫ A hypothesis is either accepted or 
rejected based on data collected. 

Experiments test hypotheses 
• Components of an experiment: 
▫  1. Independent variable 
▫  2. Dependent variable 

  Use independent and dependent variables to find 
the cause-effect relationships. 

▫  3. Constants 
▫  4. Control groups 

Components of an experiment 
▫  Independent variable = is a condition in 

an experiment that is manipulated, or 
changed, by a scientist. 

▫ Dependent variable = are observed and 
measured during an experiment, they 
are the experimental data 
  Independent variable affects the dependent 

variable 
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• Experiment: testing medications to treat 
blood pressure.  
▫  Independent variable is the dose of 

medication 
▫  Dependent variable is the blood pressure. 

Data can be graphed 
•  The x-axis of a graph is 

always your independent 
variable. 

•  The y-axis is the dependent 
variable. 

•  Ex: studying the effect of 
temperature on the speed of a 
reaction.  
▫  the temperature is your 

independent variable. 
▫   the speed of the reaction is 

your dependent variable. 

Components of an experiment 
•  Constants = conditions that do not change 

during an experiment. 

•  Control group = the normal conditions. This 
group is compared to the experimental group 

•  To study the effects of the independent 
variable, you need to have a control group so 
comparisons can be made. 

•  Ex. Constant for blood pressure experiment 
could be how often the medication is taken. 

In summary: 
•  Independent variables answer the question 

"What do I change?” 

• Dependent variables answer the question "What 
do I observe/measure?” 

• Controlled variables answer the question "What 
do I keep the same?" 

Review: The Scientific Process 
WHAT IS A THEORY? 

• A wide range of evidence for a wide range 
of observations and experimental results 
that supports a proposed explanation. 

• Theories can never be proven. 
• Theories are subject to change with new 

data. 
• Eventually it may be accepted by the 

scientific community. 
•  Ex: Theory of Natural Selection 
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Biologist tools 
• The microscope provides an enlarged 

image of an object.  
  The invention of the compound light 

microscope was in the late 1500s and helped 
lead to the discovery of cells. 

 A Compound light microscope contains two 
or more lenses. 

• Light microscopes magnify specimens up 
to about 1500 times their actual size. 


