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Objectives

Describe the purpose and steps of the scientifiboae
Differentiate hypothesis and theory.

Differentiate between control and experimental ggou
Design an experiment using the scientific method.

List at least six features that characterize livanganisms.
Differentiate the three domains and five kingdorhkfe.
Properly name living things.

Recognize terms for levels of biological organiaati
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Outline
A. What is Science?
1. The Scientific Method
2. Theory
B. What is Biology?
1. What s Life?
2. Some Characteristics of Life
C. Relationships Among Life
1. Evolution of Populations
a. Key Factors
b. Dynamics
2. Naming Organisms
3. Variety of Life Forms
4. Levels of Biological Organization

A. What is Science?



1. The Scientific Method

Observation

* Question |

* Hypothesis

* Testable - *
* Prediction hopothesis 4—,

* Test (Experiment) -

e Variables 9
&%
[Qh‘serv,l_llons
» Control 1
« Data Collection oy
| Question
I
» Falsify
Hypothesis #1: Hypothesis #2:
Dead batteries Burnt-out bulb
e Support Prediction: Prediction:
Replacing batteries Replacing bulb
will fix problem will fix problem

| !
» Parsimony (Okkam'’s Razor) Q ?\
Vi oot

Test of prediction Test of prediction

! o
2. Theory 3 i

Test falsifies hypothesis Test does not falsify hypothesis.
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B. What is Biology?

1. What isLife?

Animal, Vegetable or Mineral?

2. Some Characteristics of Life

Ordered

¢ Cells

¥ Order

Regulated

* Homeostasis

Grow and Develop

Harvest/Process Energy

A Regulation

« Metabolism

Respond to environment
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Reproduce

Evolve (not individual, but population)

A Energy processing

Domain Eukarya

Domain Bacteria

Protists (multiple kingdoms)

Kingdom Plantae

~ Archaea (multiple kingdoms)

A Responseto <
the environment

» Reproduction

< Growth and
development



C. Relationships Among Life
1. Evolution of Populations

» Descent with modification (Darwin)

e Change in populations over time

¢ |Individualsdo NOT evolve

a. Key Factorsfor Natural Selection
» Expression of trait varies

* Variation in trait is heritable

* Trait effects fithess

@ Population with @ Elimination of € Reproduction of @) Increasing
varied inherited individuals with survivors frequency of
traits certain traits traits that

enhance
survival and
reproductive
success
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b. Dynamicsfor Natural Selection
* Populations produce more individuals than the emvirent can sustain

« Some are more successful than others
+ find food better
« survive poor times better ":}

Green warbler finch o=
Certhidea olivacea

sayouly 19|qIEM
siajea-109sU|

1 Gi bler finch S
e impress the other sex bettergomon. = Coriden fusca. %
@
§ Sharp-beaked ?
I3 ground finch
o o Geospiza difficilis
:‘ Vegetarian finch @ N
8 : — X \
.3 Platyspiza crassirostris Q-
Mangrove finch f’;&é‘
. Cactospiza heliobates
« Pass more of their genes to the 5 3 .
: i P s
next generation g
3 8 Medium tree finch
L2 é Camarhynchus pauper @
Large tree finch [ NS
Camarhynchus psittacula
Small tree finch 5
Camarhynchus parvulus
R b- I | 1 f g Large cactus _—
° epeat over billions of years g8 ground finch =
g % Geospiza conirostris
Cact d finch
: Cireenine P

siojes-paag

Small ground finch
Geospiza fuliginosa
I

Medium ground finch
Geospiza fortis

Large ground finch
Geospiza
magnirostris

sayouly punois
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b. Naming Organisms
+ Binomial Nomenclature

* Genus

» specific epithet

e Species



3. Variety of Life Forms
* Three Domains

Bacteria (Eubacteria)

Archaea (Archaebacteria)

Eukarya

* Four Kingdoms of Eukarya

<&

BACTERIA ‘

ARCHAEA ‘ EUKARYA

Earliest
organisms

Prokaryotic cell
Eukaryotic cell

DNA
(no nucleus)

Membrane

Nucleus
(contains DI

TEM 40,000

Organelles

Contrasting the size and complexity of prokaryotic
and eukaryotic cells. (Cells are shown approximately 40,000 times
their real size.)

-

| MONERA |

_PLANTAE | | FUNGI | [ANIMALIA

Earliest
organisms



*« Plantae

* Fungi

« Animalia

* Protists (3-12 kingdoms)

THE TREE OF LIFE
Archaea Eukaryotes

3= % Animals
B3 2 % Entamoebae  Slime
@

Bacteria o,

Plants

Halophiles
Ciliates



4. Levels of Biological Organization
e biosphere

» ecosystem

e community

* population

e organism

« organ system

e organ
e tissue

o cell

* organelle
« molecule

« emergent properties
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ECOSYSTEM LEVEL
Rain ioraal

b

COMMUNITY LEVEL
All organisms in rain forest

A

POPULATION LEVEL
Group of flying squirrels
—

ORGANISMLEVEL
Flying squirrel . =
),?; Brain -
v _
ORGAN SYSTEMLEVEL = 2.,
Nervous system e

b N ‘--;-
* ORGAN LEVEL
Brain
4
TISSUE LEVEL
Nervous tissue

CELLULAR LEVEL
Nerve cell




