
Unit 1 – Scientific Method
Skeleton Notes
[image: image61.emf]


Aim: How do scientists conduct 
experiments?



Do Now: Life Functions Do Now #2



HW: Life Functions Quiz Tomorrow
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Aim: How do scientists conduct experiments?
Observations

·  


 Collected using the 




 and/or scientific tools (thermometers, microscopes, rulers, graduated cylinders)

Inferences

·  


 based on 









· Example: If you hear your dog barking, you may infer that someone is at your front door.
· It is NOT fact; it is only one of the many possible interpretations for an observation.
Conducting an Experiment
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Scientific Method

· Specific steps used by scientists to carry out an  



1. Define a Problem

· Something that needs to be solved

· Example: How does fertilizer affect plant growth?

2. Research

· Gather information related to your problem.

3. Formulate a Hypothesis

· An 





 based upon your research
· Written as an 




 statement
· Example: If we grow the plants with fertilizer, then they will grow larger.

Practice Writing a Hypothesis Statement

1. Some people suffer from hair loss as they age.  Scientists are designing an experiment that will test the effect of Rogaine on hair growth.  State a hypothesis for this experiment. 




2. During the summer months, many people complain about the excessive sweat.  Scientists are conducting an experiment that will test the effect of temperature on the amount a person sweats.  State a hypothesis for this experiment.  























4. Experiment

· Procedure used to test the hypothesis

·  






 Can be tested at a time; everything else must be 






· Control Group:

· Does 


 receive the treatment
· Examples:  









· Used for 




· Experimental Group:

· Gets the 


 you are testing
· Examples: 









Practice: Identifying the Control and Experimental Groups
1. Sara wants to know how Rogaine affects hair growth.  She gives Group A Rogaine and Group B a placebo pill.

· Control:



-Experimental:

2. Rob wants to know how temperature affects the amount a person sweats.  He places Group A in a room that is 100o F and Group B in a room that is 70 o F.

· Control:



-Experimental:

SAMPLE SIZE - The number of “things” included in each group
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· The 




 the sample size, the 









 the results will be.
----------------------------------------------------------------------------------------------------------------------
· Independent Variable – what the scientist  
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 Part of the hypothesis
· Dependent Variable – 



 due to the independent variable

·  

 you collect
·  

 Part of the hypothesis
Practice: Identifying Variables
1. Sara wants to know how Rogaine affects hair growth.  She gives Group A Rogaine and Group B a placebo pill. Sara measures each groups’ new hair growth weekly.

· Independent:



-Dependent:

2. Rob wants to know how temperature affects the amount a person sweats.  He places Group A in a room that is 1000 F and Group B in a room that is 700 F. Rob measures the amount of sweat produced by each group.

· Independent:



-Dependent:

5. Results/Data

· Observations and measurements scientists make
·  

 In charts and graphs to easily observe 






6. Conclusion

· State if hypothesis was 



 or 



 (disproved)

· Explanation that sums up your results

7. Repeat
·  Test hypothesis 



 using the SAME Scientific Method to ensure your conclusion is 





.
Aim: How do scientists perform a controlled experiment?

Myth Busters Video Clip

In this video clip, the Myth Busters are trying to determine how different sounds affect plant growth.
1. Write a hypothesis based on the problem statement above.  

















2. How is the control greenhouse treated differently than the other greenhouses?  














3. Why do you think ALL conditions (temperature, amount of water, size of pot) need to be identical in each greenhouse (except the sound being played)?  






























4. What data did they collect?  






















5. How could the Myth Busters improve the validity/reliability of this experiment?  



























Aim: How do scientists use laboratory tools to measure accurately?
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International System of Units (SI)
· Standard system of measurement used around the world

· SI units are easy to use because they are based on the 




.

· Each unit is 10 times larger than the next smallest until.  

Common Prefixes
· Milli- Used to measure 



 objects (thickness of a penny)

· Centi – Used to measure 


 objects (book)

· [image: image9.png]>
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· Measurements are in order from greatest to least, top to bottom.

· Each “step” represents a power of ten.

· To convert: 

· For every 1 step on the chart to the RIGHT, move the decimal place one step to the right.
· For every 1 step on the chart to the LEFT, move the decimal place one step to the left.

Quick Conversions

· 10 cm = 

 mm

175 cm = 

 mm

· 2.5 mm = 

 cm

.039 mm = 

 cm

Length

· Measurement:  



; Tools Used:  





· Tips:

·  Always check where the object starts on the ruler

·  Make sure you are using the correct UNITS
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Mass

· Measurement -  





· Tool:  
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Volume

· Measurement -  





· Tool -  






· Tip: Be sure to read the  
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     1. 


    

          2. 



Determine the volume of the liquids in the following cylinders (include units!):
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1. 




      2. 




         3.  
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Temperature

· Measurement –  




· Tool -  





· Water Freezes –  

o C 

· Water Boils –  

o C

· Body Temp –  

o C

Aim: How do Scientists Organize Data?
Data Tables and Graphs

· Visually 




 contained in a table

· Allows you to easily  






Type of Data

· [image: image14.jpg]


Variables - what you measure in an experiment

· Independent Variable  



· Controlled by the experimenter 

· Dependent Variable – 


· Measured variable

·  

 the experimenter collects

	Amount of Fertilizer (g)
	Plant Growth
(cm)

	0
	3

	1
	5

	2
	6

	3
	7

	4
	5


Types of Graphs

· graphing data that shows continuous change

·  




 (or histograms)

· graphing data that is in disconnected groups
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Rules for Line Graphs

1. [image: image16.png]SI Prefixes
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Title your graph –  
















2.  



 x-axis (
) and y-axis (

) 

· Be sure to include units

3. Make a 





 on  each axis

4. Plot points

5. Connect points 
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How to Make the Perfect Scale

1. Refer to the data table and record the largest number

2. Count the number of boxes

3. Largest Number
= Scale Value


Number of Boxes

· The best scales may be 1, 2, 5, 10, 20…

[image: image18.emf]


Analyzing the Graph
State the relationship….



• As the independent 
variable increases, the 
dependent variable 



• As the 
increases, 



increases










Analyzing the Graph

State the relationship….

• As the independent 

variable increases, the 

dependent variable 

• As the 

increases, 

increases

Analyzing the Graph - State the relationship
· As the independent variable increases, the dependent variable 





· As the 








 increases, the  
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How to Make the “Perfect” Scale
1. Refer to the data table and record the largest 



number
2. Count the number of boxes
3. Largest Number =  Scale 



Number of Boxes



• The best scales may be 1, 2, 5, 10, 20…



1. Refer to the data table and record the largest 
number



2. Count the number of boxes
3. Largest Number =  Scale 



Number of Boxes



• The best scales may be 1, 2, 5, 10, 20…










How to Make the “Perfect” Scale

1. Refer to the data table and record the largest 

number

2. Count the number of boxes

3. Largest Number =  Scale 

Number of Boxes

• The best scales may be 1, 2, 5, 10, 20…

1. Refer to the data table and record the largest 

number

2. Count the number of boxes

3. Largest Number =  Scale 

Number of Boxes

• The best scales may be 1, 2, 5, 10, 20…

Power Point Presentation

[image: image20.emf]


Rules for Line Graphs
1. Title your graph – The Effect of the Independent 



on the Dependent
2. Label x-axis (IV) and y-axis (DV) 



– Be sure to include units
3. Make a constant scale on 



each axis
4. Plot points
5. Connect points 
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Rules for Line Graphs

1. Title your graph – The Effect of the Independent 

on the Dependent

2. Label x-axis (IV) and y-axis (DV) 

– Be sure to include units

3. Make a constant scale on 

each axis

4. Plot points

5. Connect points 
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Types of Graphs
• Line graphs



– graphing data that shows continuous change
• Bar graphs (or histograms)



– graphing data that is in disconnected groups










Types of Graphs

• Line graphs

–graphing data that shows continuous change

• Bar graphs (or histograms)

–graphing data that is in disconnected groups
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Type of Data



• Variables  - what you measure 
in an experiment



• Independent Variable – X-Axis
• Controlled by the 



experimenter 



• Dependent Variable – Y-Axis
• Measured variable
• Data the experimenter 



collects



Amount of 
Fertilizer 



(g)



Plant 
Growth



(cm)
0 3
1 5
2 6
3 7
4 5



The Effect of the 
Independent



on 
Dependent










Type of Data

• Variables  -what you measure 

in an experiment

• Independent Variable –X-Axis

• Controlled by the 

experimenter 

• Dependent Variable –Y-Axis

• Measured variable

• Data the experimenter 

collects

Amount of 

Fertilizer 

(g)

Plant 

Growth

(cm)

0 3

1 5

2 6

3 7

4 5

The Effect of the 

Independent

on 

Dependent
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Data Tables & Graphs



0
10
20
30
40
50
60
70
80
90



1st Qtr 2nd Qtr 3rd Qtr 4th Qtr



East
West
North



•Visually organize data contained in a table



•Allows you to easily observe trends



1. Line Graph



2. Bar Graph



Temperature Pressure
0 0



25 30



50 98



75 290



100 760










Data Tables & Graphs

0

10

20

30

40

50

60

70

80

90

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr

East

West

North

•Visually organize data contained in a table

•Allows you to easily observe trends

1. Line Graph

2. Bar Graph

Temperature Pressure

0 0

25 30

50 98

75 290

100 760
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Which Drink Do You Like Best?



type of drink



nu
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Coke Pepsi Water Tea Gatorade
0



Drink Number
Coke 1
Pepsi 1
Water 4



Iced tea 4
Gatorade 3



Bar Graph
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type of drink

n

u

m

b

e

r

 

o

f

 

s

t

u

d

e

n

t

s

1

2

3

4

5

6

Coke

Pepsi

Water

Tea Gatorade

0
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Coke 1
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Which Drink Do You Like Best?



Grouping



By Drink



Drink Number
Coke
Pepsi
Water



Iced tea
Gatorade



Coke Water Iced Tea



Pepsi Gatorade



How can we Organize this Data?










Which Drink Do You Like Best?

Grouping

By Drink

Drink Number

Coke

Pepsi

Water

Iced tea

Gatorade

Coke Water Iced Tea

Pepsi Gatorade

How can we Organize this Data?
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Aim: How do Scientists Organize Data?



Do Now: Scientific Method Regents 
Questions



HW #1.4: Graphing










Aim: How do Scientists Organize Data?

Do Now: Scientific Method Regents 

Questions

HW #1.4: Graphing
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Temperature
•Measurement: Celsius



•Tool: Thermometer



Water Freezes – 0o C 



Water Boils – 100o C



Body Temp: 37o C










Temperature

•Measurement: Celsius

•Tool: Thermometer

Water Freezes – 0o C 

Water Boils –100oC

Body Temp: 37oC
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Determine the volume of the liquids in the 
following cylinders (include units!):



1. 2. 3. 










Determine the volume of the liquids in the 

following cylinders (include units!):

1.  2.  3. 
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Volume
•Measurement: Liter
•Tool: Graduated cylinder
•Tip: Be sure to read the meniscus



1.  56 mL 2. 4.35 mL










Volume

•Measurement: Liter

•Tool: Graduated cylinder

•Tip: Be sure to read the meniscus

1.  56 mL 2. 4.35 mL

[image: image30.emf]


Mass
• Measurement: Grams



•Tool: Triple Beam Balance



•Add the value of each rider: 373.3g





http://www.wisc-online.com/objects/index_tj.asp?objID=GCH202







Mass

• Measurement: Grams

•Tool: Triple Beam Balance

•Add the value of each rider: 

373.3g
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Reading a Metric Ruler



1.2



2.2



37



56



6.7



75



•A- mm



•B- cm



•C- cm



•D- mm



• E- mm



• F- cm



• G- mm



6










Reading a Metric Ruler

1.2

2.2

37

56

6.7

75

•A- mm

•B- cm

•C- cm

•D- mm

• E- mm

• F- cm

• G- mm

6
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Length
•Measurement: Meter



•Tools Used: Ruler, Meter Stick



•Tips:
• Always check where the object starts on the ruler
• Make sure you are using the correct UNITS



9 cm – How many mm does that equal? 90 mm










Length

•Measurement: Meter

•Tools Used: Ruler, Meter Stick

•Tips:

•Always check where the object starts on the ruler

•Make sure you are using the correct UNITS

9 cm – How many mm does that equal? 90 mm
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Quick Conversions
• 10 cm = mm



• 175 cm = mm



• 2.5 mm = cm



• .039 mm = cm










Quick Conversions

• 10 cm =  mm

• 175 cm =  mm

• 2.5 mm =  cm

• .039 mm =  cm
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Prefixes
• Milli- Used to measure very small objects 



(thickness of a penny)



• Centi – Used to measure small objects (Book)



• Kilo - Used to measure large objects



SMALLLARGE










Prefixes

• Milli-Used to measure very smallobjects 

(thickness of a penny)

• Centi–Used to measure smallobjects (Book)

• Kilo-Used to measure largeobjects

SMALL

LARGE
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International System of Units (SI)



Why do we use SI Units?
So scientific experiments can be easily 



duplicated



Meter, Gram, Liter










International System of Units (SI)

W hy do we use SI Units?

So scientific experiments can be easily 

duplicated

Meter, Gram, Liter
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Oops, we used the wrong units
• In Canada, a plane ran 



out of fuel because the 
pilot mistook liters for 
gallons! The passengers 
were lucky that the 
captain was better as a 
glider pilot than he was 
with units. He landed the 
plane safely without 
power on an emergency 
airstrip.



http://www.brainpop.com/science/matterandchemistry/measuringmatter/










Oops, we used the wrong units

• In Canada, a plane ran 

out of fuel because the 

pilot mistook liters for 

gallons! The passengers 

were lucky that the 

captain was better as a 

glider pilot than he was 

with units. He landed the 

plane safely without 

power on an emergency 

airstrip.

http://www.brainpop.com/science/matterandchemistry/measuringmatter/
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Aim: How do scientists use 
laboratory tools to measure 



accurately?



Do Now: Regents Review 
Questions



HW #1.3: Measurement



Sci Method Quiz Tomorrow!










Aim: How do scientists use 

laboratory tools to measure 

accurately?

Do Now: Regents Review 

Questions

HW #1.3: Measurement

Sci Method Quiz Tomorrow!
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Design an Experiment
• Think of an experiment to test the hypothesis that 



sleeping more than 8 hours a night improves a 
students grades on math quizzes



• Control group: 
• Experimental group:
• Independent variable:
• Dependent variable:
• Controlled variables:










Design an Experiment

• Think of an experiment to test the hypothesis that 

sleeping more than 8 hours a night improves a 

students grades on math quizzes

• Control group: 

• Experimental group:

• Independent variable:

• Dependent variable:

• Controlled variables:
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I set up an experiment with 30 pea plants.  I give 10 
plants no fertilizer, 10 plants 5g. of fertilizer and 10 
plant 15g. of fertilizer.  After 14 days I measure the 
height of the plants.
1. What is the independent variable?



the amount of fertilizer
2. What is the dependent variable?



the height of the pea plants
3. What are  2 constants?



the amount of soil
the amount of water



4. What is the control group?
the plants with no fertilizer



5. What is the experimental group ?
the two groups of plants getting fertilizer










I set up an experiment with 30 pea plants.  I give 10 

plants no fertilizer, 10 plants 5g. of fertilizer and 10 

plant 15g. of fertilizer.  After 14 days I measure the 

height of the plants.

1. What is the independent variable?

the amount of fertilizer

2. What is the dependent variable?

the height of the pea plants

3. What are  2 constants?

the amount of soil

the amount of water

4. What is the control group?

the plants with no fertilizer

5. What is the experimental group ?

the two groups of plants getting fertilizer
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Myth Busters Video Clip
In this video clip, the Myth Busters are trying to 
determine how different sounds affect plant 
growth.



• Write a hypothesis based on the problem 
statement above.



• How is the control greenhouse treated 
differently than the other greenhouses?



• Why do you think ALL conditions (temperature, 
amount of water, size of pot) need to be identical 
in each greenhouse (except the sound being 
played)?



• What data did they collect?
• How could the Myth Busters improve the 



validity/reliability of this experiment?





http://www.youtube.com/watch?v=wkqowzcoonI&feature=related







Myth Busters Video Clip

In this video clip, the Myth Busters are trying to 

determine how different sounds affect plant 

growth.

• Write a hypothesis based on the problem 

statement above.

• How is the control greenhouse treated 

differently than the other greenhouses?

• Why do you think ALL conditions (temperature, 

amount of water, size of pot) need to be identical 

in each greenhouse (except the sound being 

played)?

• What data did they collect?

• How could the Myth Busters improve the 

validity/reliability of this experiment?
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Aim: How do scientist perform a 
controlled experiment?



Do Now: Take a sheet from the bin



HW #1.2: Controlled Experiment










Aim: How do scientist perform a 

controlled experiment?

Do Now: Take a sheet from the bin

HW #1.2: Controlled Experiment
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7. Repeat



• Test hypothesis AGAIN 
using the SAME 
Scientific Method to 
ensure your conclusion is 
VALID/RELIABLE.










7. Repeat

• Test hypothesis AGAIN 

using the SAME 

Scientific Method to 

ensure your conclusion is 

VALID/RELIABLE.
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6. Conclusion



• State if hypothesis was 
supported or refuted
(disproven)



• Explanation of the 
results










6. Conclusion

• State if hypothesis was 

supported or refuted

(disproven)

• Explanation of the 

results
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5. Results / Data
• Written records of 



observations
• Organized in charts and 



graphs to easily observe 
trends










5. Results / Data

• Written records of 

observations

• Organized in charts and 

graphs to easily observe 

trends


[image: image45.emf]


Practice: Identifying the Variables
1. Sara wants to know the effect of Rogaine on hair 



growth.  She gives Group A Rogaine and Group B a 
placebo pill. Sara measures each groups’ new hair 
growth weekly.
– Independent: -Dependent:



2. Rob wants to know the effect of high temperature on 
the amount a person sweats.  He places Group A in a 
hot room that is 1000 F and Group B in a normal room 
that is 700 F. Rob measures the amount of sweat 
produced by each group.
– Independent: -Dependent:










Practice: Identifying the Variables

1. Sara wants to know the effect of Rogaine on hair 

growth.  She gives Group A Rogaine and Group B a 

placebo pill. Sara measures each groups’ new hair 

growth weekly.

– Independent: -Dependent:

2. Rob wants to know the effect of high temperature on 

the amount a person sweats.  He places Group A in a 

hot room that is 1000F and Group B in a normal room 

that is 700 F. Rob measures the amount of sweat 

produced by each group.

– Independent: -Dependent:
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4. Experiment (continued)



The Effect of the on the 
• Independent Variable – what the scientist (I) 



controls, changes, tests
– “If” part of experiment



• Dependent Variable – changes due to the 
independent variable



– Data you collect
– “Then” part of experiment



Plants Treatment Plant Height 3 
Weeks Later



Group A No fertilizer added to soil 17 cm



Group B 3 grams of fertilizer added to soil 31 cm



VARIABLES -
NEED A 



QUANTIFIER!!










4. Experiment 

(continued)

The Effect of the  on the 

• Independent Variable–what the scientist (I) 

controls, changes, tests

– “If” part of experiment

• Dependent Variable– changes due to the 

independent variable

– Data you collect

– “Then” part of experiment

Plants Treatment Plant Height 3 

Weeks Later

Group A No fertilizer added to soil 17 cm

Group B 3 grams of fertilizer added to soil 31 cm

VARIABLES -

NEED A 

QUANTIFIER!!
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4. Experiment (continued)



• The BIGGER the sample size, the MORE 
RELIABLE/VALID the results will be.



• SAMPLE SIZE - The number of “things” 
included in each group



vs










4. Experiment 

(continued)

• The BIGGER the sample size, the MORE 

RELIABLE/VALID the results will be.

• SAMPLE SIZE - The number of “things” 

included in each group

vs
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Practice: Identifying the Control and 
Experimental Groups



1. Sara wants to know how Rogaine affects hair growth.  
She gives Group A Rogaine and Group B a placebo pill.
– Control: -Experimental:



2. Rob wants to know how temperature affects the 
amount a person sweats.  He places Group A in a hot 
room that is 1000 F and Group B in a normal room 
that is room temperature, 700 F.
– Control: -Experimental:










Practice: Identifying the Control and 

Experimental Groups

1. Sara wants to know how Rogaine affects hair growth.  

She gives Group A Rogaine and Group B a placebo pill.

– Control: -Experimental:

2. Rob wants to know how temperature affects the 

amount a person sweats.  He places Group A in a hot 

room that is 1000F and Group B in a normal room 

that is room temperature, 700 F.

– Control: -Experimental:
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4. Experiment (continued)



Control Group:
• Does NOT receive the treatment



– Examples: Water, no drug (placebo pill)
• Used for comparison
Experimental Group:
• Gets the treatment you are testing



– Examples: Drug, Amount of sunlight



Plants Treatment
Group A No fertilizer added to soil
Group B 3 grams of fertilizer added to soil










4. Experiment 

(continued)

Control Group:

• Does NOT receive thetreatment

–Examples: Water, no drug (placebo pill)

• Used for comparison

Experimental Group:

• Gets the treatment you are testing

–Examples: Drug, Amount of sunlight

Plants Treatment

Group A No fertilizer added to soil

Group B 3 grams of fertilizer added to soil
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Practice: Writing a Hypothesis Statement
Directions: Write a hypothesis for each scenario.



1. Some people suffer from hair loss as they age.  Scientists are 
designing a experiment that will test the effect of Rogaine (a 
medicine) on hair growth.  State a hypothesis for this 
experiment



2. During the summer months, many people complain about the 
excessive sweat.  Scientists are conducting an experiment that 
will test the effect of high temperature on the amount a person 
sweats.  State a hypothesis for this experiment.










Practice: Writing a Hypothesis Statement

Directions: Write a hypothesis for each scenario.

1. Some people suffer from hair loss as they age.  Scientists are 

designing a experiment that will test the effect of Rogaine (a 

medicine) on hair growth.  State a hypothesis for this 

experiment

2. During the summer months, many people complain about the 

excessive sweat.  Scientists are conducting an experiment that 

will test the effect of high temperature on the amount a person 

sweats.  State a hypothesis for this experiment.
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4. Experiment
• Procedure used to test the 



hypothesis
• Only ONE variable can be 



tested/changed at a time; 
everything else must be 
CONSTANT.
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3. Formulate a Hypothesis
• An educated guess based 



upon your research



• Written as an 
“IF…THEN…” statement



• Experiment: Test the Effect 
of Fertilizer on Plant Growth



– If we use fertilizer, then the 
plants will grow larger.
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2. Research
• Gather information 



related to your 
problem.
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1. Define a Problem
• Something that needs to 



be solved



• Written as a question



• Example: How does 
fertilizer affect plant growth?
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Conducting an Experiment
Scientific Method



• Specific steps used by 
scientists to carry out 
an experiment










Conducting an Experiment

Scientific M ethod

• Specific steps used by 

scientists to carry out 

an experiment
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Observation Vs. 
Inference



1. ____ The boy is in the water
2. ____ The weather is cold
3. ____ The tree branch is broken
4. ____ The boy fell off the branch
5. ____ The goat is standing by the pond
6. ____ The branch will fall on the boy’s head
7. ____ The boy fell off the rocks
8. ____ There is a sailboat in the water
9. ____ The sailboat belongs to the boy
10. ____ The goat will soon leave the pond
11. ____ The tree by the pond has no leaves
12. ____ There are three rocks in the pond
13. ____ The tree by the pond is dead
14. ____ If it rains, leaves will grow on the tree
15. ____ The goat pushed the boy into the pond
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Observation Vs. Inference
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Inference
• Conclusions based on
observations.
– Example: If you hear 



your dog barking, you 
may infer that someone 
is at your front door.



• It is NOT fact; it is only 
one of the many possible 
interpretations for an 
observation.
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Observation
• Information collected using the five 
senses and/or scientific tools 
(thermometers, microscopes, rulers, 
graduated cylinders)
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We are Scientists!
• We make Observations & Inferences
• Support ideas with evidence
• Do not make assumptions
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VARIABLES - NEED A QUANTIFIER!!





The Effect of the Independent on Dependent
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