
Introduction to Science: 
T

he Scientific M
ethod



W
hat is Science?

�
T

he know
ledge obtained by observing

natural events and conditions in order 
to discover facts

and form
ulate law

s
or 

principles that can be verified or tested.



W
hat is Physical Science?

�
The scientific study of non-living

m
atter.

�
C

hem
istry

�
T

he study of all form
s of m

atter,including 
how

 m
atter interacts w

ith other m
atter.

�
Physics
�

T
he study of energy

and how
 it affects m

atter.



W
hat is the Scientific M

ethod?
�

Step-by-step w
ay in w

hich scientists answ
er 

questions.
�

1.State theproblem
.   A

sk a question.
�

2. R
esearch

the topic.
�

3. Form
 a hypothesis.

�
4. T

est the H
ypothesis.

�
5. G

ather D
ata

and  analyze R
esults.

�
6. D

raw
 C

onclusions.



State the Problem
/Q

uestions
�

T
he problem

 identifies w
hat you w

ant to 
find out.

�
D

evelop a clear statem
ent defining the 

problem
�

M
ake sure your problem

 is 
narrow

ed/specificenough
�

State the problem
 in the form

 of a question:
�

H
ow

 does __________ affect _______?
�

W
hat is the effect of _______ on ________?



R
esearch

�
W

rite dow
n all inform

ation you already know
�

D
o research in books on the topic

you are 
investigating

�
A

sk expertson the subject you are researching
�

If you find an answ
erto your problem

/question 
you do not need to m

ove on



W
hat is a hypothesis?

�
A

n explanation
that is based on prior 

scientific research or observations and 
that can be tested.

�
“E

ducated
G

uess” (based upon your 
research)

�
“If…

 then…
 because” Statem

ent



H
ow

 do you test a hypothesis?
�

D
evelop an experim

ent that w
ill 

support or not support your hypothesis. 
�

M
ust be run m

ultiple tim
es (m

any 
trials)
�

M
ust have only 1 independent variable 

(the factor being tested)
�

M
ust include 2 setups (groups)

�
E

xperim
ental setup (group)

�
C

ontrol setup (group)



H
ow

 do you test a hypothesis?
�

U
se a Controlled E

xperim
ent 

�
A

n experim
ent that tests only one factor at a tim

e by 
using a com

parison of a control group and an 
experim

ental group.
�

Control G
roup

�
The group that the scientist changes nothing

in. The 
C

ontrol group is used for com
parison. 

�
E

xperim
ental G

roup
�

The group that the scientist has changed som
ething. 

It is the variable
in the experim

ent w
here you w

ant 
to see how

 this condition affects som
ething.



W
hat is a variable?

�
A

 variable is som
ething that can change.

�
In an experim

ent it is a  factor that is 
different from

 one group to another.  
�

Independent variable (a cause)
�

T
he factor that the scientist has changed in 

order to test the hypothesis (on purpose). It is 
the cause

�
D

ependent V
ariable (the effect)

�
T

he result of w
hat the scientist changed.  It is 

the effect of w
hat happened in the experim

ent.



W
hat are constants?

�
T

hey are item
s or conditions that  the 

scientist kept the sam
e

in both the control 
group and the experim

ental group.
�

C
onditions that are T

H
E

 SA
M

E
 in both the 

experim
ental and control group.



H
ow

 can you gather data?
�

M
ake O

bservations.
�

A
ny use of the senses to gather inform

ation.

�
Q

ualitative O
bservations

�
A

nything that you see, sm
ell, touch, taste, or hear.

�
E

x. Blue, bitter, fizzing sound.

�
Q

uantitative
O

bservations
�

A
ny observation that can be m

easured.
�

M
ust include a num

ber.
�

E
x. 5 centim

eters long



H
ow

 can you analyze results to 
determ

ine patterns?
�

Record D
ata

�
W

rite observations and m
easurem

ents
�

Be consistent w
hen you are checking your 

experim
ents and recording the results

�
Create tables or charts (D

ata Tables and Pie 
Charts)

�
Create graphs from

 collected D
ata (Line 

G
raphs, Bar G

raphs)
�

Com
plete all necessary m

athem
atical 

calculations



H
ow

 can you draw
 conclusions?

�
A

nsw
er the follow

ing questions in paragraph 
form

 (A
lw

ays explain in detail using scientific 
vocabulary.):
�

D
o your results/data support your hypothesis? W

hy 
or w

hy not? 
�

W
hat are w

ays you can im
prove your data? 

�
W

hat w
ould you do differently if you w

ere to repeat 
the experim

ent?



W
hat is in a conclusion?

�
Y

ou restate the purpose of your experim
ent

�
Y

ou indicate w
hat the results w

ere.  U
se 

num
bers!!!!! E

xam
ple: “O

n average after 3 trials, 
…

…
.”

�
Y

ou explain w
hy those results w

ere given. H
ere 

you think about w
hat you found out in your 

research.
�

Y
ou consider any im

provem
ents to your 

procedure.  This is error analysis.
�

Y
ou ask a new

 question –
w

hat do you w
ant to 

do next?



Let’s try!

�
Six bean plants are to be tested to see w

hat 
happens if light is taken aw

ay. T
he all have the 

sam
e type of container, the sam

e am
ount of soil, 

and they w
ill receive the sam

e am
ount of w

ater. 
T

hree w
ill be placed in a sunlit w

indow
 and 3 w

ill 
be placed in a dark closet for 2 w

eeks.
�

1. W
hat is the question?

�
2. R

esearch.
�

3. Form
 a H

ypothesis.
�

4. T
est your hypothesis.



Let’s try continued…
�

4a. W
hat is the control group?

�
4b. W

hat is the experim
ental group?

�
4c. W

hat is the independent variable?
�

4d. W
hat is the dependent variable?

�
4e. W

hat are the constants?
�

5. G
ather data.

�
5a. W

hat are som
e Q

ualitative observations you 
can m

ake?
�

5b. W
hat are som

e quantitative observations you 
can m

ake?



Let’s try continued…
again.

�
6. A

nalyze results.
�

6a. H
ow

 can you show
 your results?

�
7. D

raw
 C

onclusions?
�

7a. H
ow

 do you w
rite a conclusion 

paragraph?



W
hat are scientific m

odels?

�
M

odel
�

A
 representation of an object or system

.
�

Physical M
odels

�
M

athem
atical M

odels
�

C
onceptual M

odels



W
hat is the difference betw

een a 
scientific theory and a scientific law

?
�

T
heory
�

A
n explanation that ties 

together m
any 

hypotheses and 
observations.

�
Supported by repeated 
trials.

�
M

ay help w
ith further 

predictions.
�

T
ells w

hy
it happens.

�
L

aw
�

A
 sum

m
ary of m

any 
experim

ental results 
and observations.

�
T

ells
how

 things w
ork

�
O

nly tells w
hat 

happens, it does not 
explain w

hy.


