LECTURE 02/ SCIENTIFIC METHODE

Scientific Method

A scientific inguiry or research Aale 454,k
must be based on gathering . - Lk
observable, emypirical and “"’_”'" 3! “'_"'""" Seday O e
measurable evidence subfect to Asgls Alal rex e gelall
specific principles of reasoning, astied wlidl) All8y Ay
A scientific method consisis of the Badoea halgal
collection of
data through observation and plaill tgalee
experimentation, as well as the e (18555 Apalall 3-111_,_)]9-"
formunlation and testing of Ala =il s e Sl ) e
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Thinking Like Scientist
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= 1. Observation alasnilia e

= 2. Asking a critical question i Sy mols 2 @

= 3. Developing a hypothesis i yd pglas. 3 *

*« 4, Making a prediction that plaisl o8es g i el ] -4 ®
can be tested

*= 5.Performing experiments Badallplasy wuylad ¢lp]-5 ¢
to test the prediction

= 6.Collecting and analyzing Loy Sl pas .6 ®
data

« 7. Making a logical R ) .
conclusion based on e slis ilaia glaiiet JI "I"':"’JL:JJT
experimental results Tyl g

Introduction to the Scientific Process ‘
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Scientific Method

Scientific Method

o In order to test a
hypothesis you must
perform experiments | State the prodlem |
or gather new data. ais.].%—.a;,
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o In science this often — T
takes the form of a i ¥
2 Analyze data S
series of procedures & caony thoass
called the scientific -3'-—-4""-'—"'-;-'
netiog cammmT o meR
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Step 1: Identify a Problem

*  Observe the world around vou 2l dageell plladl alasdls @
* Using observations. identify a U S IRLAIEE LI LR S B R
problem you would like to solve Ll 3y (01 3 i =1

»  Example: Why are some
athletes overweight? - U E TICTET R NG | P
- 'Ihja is a qmmﬂn }rnuDD l"!ﬂiiililiiiilMLJ1
MNOT know the answer to and )
can't look up. Ay anle| Bad W Jlpwlis *
= “Why" and “What would happen P LIE I || E‘]n.i_....j
if.." are good beginnings of " .
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How do you know thatis true?”

The single question that el Ora (raSy A0 ol Jlgndl ®
underlies scientific Glas o 2pmes 3o lall aSazll
thinking once you begin Gl e - Jladl 1da 01
asking this question—of Gl e cald - oleas Jes
others and of yourself— UL B L1 BN P |
you are on the road to a pedlati
better state of
understanding of the
world.

Remember?
Observation Ala ML

Uses our senses to gather
information

Qualitative: uses our 5
senses

Quantitative: uses
numbers

Inference

A logical interpretation of
events based on prior
knowledge or opinion

Educated guess
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» Use references to do

background research:
— Books
— Journals

Step 3: Formulate a Hypothesis

* Hypothesis
« Possible answer to a

question that can be
tested
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Variables

Independent Variable
Independent variable: the
condition that is varied {or
changed).

Dependent Variable

Is measured in the experiment

Changes because of the
independent variable

“Depends” on the independent
variable
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Step 5: Record and Organize Data

Write all observations and
measurgmaents

Use a table to organize vour data

— List your independent vanable
od the left side
— Record vour dependent varnallas
o1 the right side
+ If you have more than one
dependent variable, use a
new column for each
dependent variable

Wivich one of these independent variabies
i the conirol ¥

Wilvich paert oof the independent varinbis is
e consianr?
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