Chapter 1

SCIENUIIC PROCESS ane
IREMES o1 BIology.




What Is Science?

¢ Scientific knowledge is acquired
USINg a Figoreus Process

& SCIENCE IS an organized way: of
gathering and analyzing
evidence apout the natural werld

s Don "t be fooled by,
pSeudoescience ((fialse science)!



Scientific Methodology

¢ Collecting observations
¢ Asking gquestions

¢ Inferring and Ferming a
HYpPOthESIS

¢ Designing a Controlled
EXPERIMERL

¥ @ollectingrand AnaiVZing Data
. DrziWinle) Copleltisie)s



Observations

¢ Observation-the act of noticing
and describing events or
PFOCESSES N a careful, orderly.
Way.

¢ DOCUMENT YoUr OPDSERVAtIONS,
andl use YVoul SENSES| to Collect
Chem




Asking Questions

¢ Ask guestions based on your
observations

¢ What was causing your
at




Inferring and Forming a Hypothesis

¢ Hypothesis-a scientific
explanation for a set of:
observations that can be tested
I Ways that support or reject It

¢ Inlerence-a logicall interpretation
Pased on What scientists already,
KIOW




Designing a Controlled
Experiment

¢ Controlled Experiment-an
experiment in which only: one
Variable Is changed, with all
other Variables remaining
CONStant

o MUSt Include key: design; aspects
Le DE considered a valid
exXperimentalidesign




¢ Independent Variable-the
variable that is deliberately
changed

¢ Dependent Variable-variable that
IS OPSERVEd and that changes in
FESPONSE; O the IndepeEndent:
Valiable




Control vs. Experimental
Groups

¢ Control Group-exposed to the
Same conditions as the
experimental group: except for
ONeE Independent variable

o WhV IS the control group
essential?




Collecting and Analyzing Data

¢ Data-information collected firom
EexXperiments

¢ Quantitative data are numbers
collected by counting or measuring

¢ QUalitative data are descriptive and
IRVelve characteristics that cannot be
counted




Sources of Error

¢ Choosing the correct
measurement tools is essential

¢ Eliminating possible sources of
error Is iImportant iR the design
planning



Drawing Conclusions

¢ Data from experiments used to
SUPPOrE, reject, or revise the
hypothesis being tested

o Not whether It 1S FIight or wreng!



Communicating Results

¢ Peer Review happens when
scientists share findings by.
publishing results, which are
then reviewed by other experts

¢ Allows researchers to share ideas
and to test and evaluate each
OLhEer's Work



Scientific Theory

¢ Scientific Theory-a well-tested
explanation that unifies a broad
range off observations and
Aypotheses and that enables
scientists tor make accurate
Predictions abeut REW: SitUations

¢ How IS GhIS different firom the USe: of
the werd theory outside off the
SCIERtHC cOmMURIGY?




Characteristics of Life

¢ Cellular Organization

¢ Reproduction

¢ Metabolism

¢ Homeostasis

¢ Heredity,

& RESPONSIVENESS

¢ Ghowith and Development
¢ EVolution




Cellular Organization

¢ Can be unicellular or multicellular.




Reproduction

¢ Living organisms must be able to
reproduce.

¢ Can either be sexual reproduction
(cells firom twor parents unite to fiorm
the first cell off ar NEW rganism)) oF
asexual repreduction.

o Asextial repredUCHonR ISTWhRER! a
Single organism PreCdUCES OliiSphng
[dEnticalFtONESElNR




Vetabolism

¢ Metabolism Is the combination of
chemical reactions through which an
organism builds or breaks down
materials.

¢ Digestion, Cellular Respiration,
Phietesynthesis: ect.



Homeostasis

+» Keeping your internal cellular
environment stable even while
external conditions are changing Is
called homeostasis.

¢ Osmosis, Diffusion, Active Transport,
PassIVEe liranSport




Heredity

¢ All life i1s linked by a common genetic
code.

¢ [[he genetic code Is written in a
molecule called DINA.

¢ DNA (Deoxyribonucleic acid)




Responsiveness

¢ All life detect and respond to stimuli
from the surrounding environment.

¢ A stimulds Is a signal te which an
Organism FESPOnds.




Growth and Development

¢ All life grows and develops during the
course of a life time.

& Growth Is becoming larger,
development Is becoming more
complex.



Evolution

¢ Living things as a group, evoelve over
time.

¢ Evolution does not mean that all
Species develop! Inte another SpecIes.

¢ Evolution simply means the change
IR allele’ (form: off a gene) iFeqUEnCY,
ChadNGES Ve time WIthInR a SPECIES.



