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Name _________________

      
Date ____ Period ________
What is science? Chances are you have been studying science for a few years now. But science is more than just a few chapters in a textbook. Science is a process. It is a constant search for information about our universe.  The word science comes from the Latin word, "scire," meaning "to know." Scientists are like crime scene investigators. They use a process to solve a mystery. The process they use is called the scientific method.
     
Scientists begin this method by stating a problem. This is a question he or she wants answered. Have you ever wondered why the sky is blue? Or how your skin heals when you cut it? If so, you have taken the first step of the scientific method.  Before they study it, scientists have to clearly define the problem. Usually they pose a question. For example, they might say, "Which warms faster, water or land?" 
Every good experiment has at least one variable. A variable is the factor that is being tested. Experiments should also have a control. In a control experiment, everything is set up the same, but the variable is missing. After all the information is gathered, the scientist gives a possible solution to the problem. This is called a hypothesis. For example, she might say, "Water warms faster than land."
         
Next, the scientist will test the hypothesis by doing an experiment or writing a procedure. An experiment has to be set up carefully. First, she would pour a measured amount of water into a container. Then she would put the same amount of soil into another container.  She would put the containers under a heat source such as a light. She would put a thermometer in each container. At certain intervals, the scientist would read each thermometer.
        
The next step in the scientific method is to record and analyze data. Data includes any measurements taken. It also includes observations made during the experiment.  In the soil and water experiment, data would include the temperatures of each container and the times that they were taken. Usually the data is recorded in a table. Then it might be graphed. This helps the scientist to compare the measurements.
 
This experiment would be run many times before the scientist could come to a conclusion. If the water heats up faster during each experiment, the scientist could conclude that water heats faster than land.
 
After a conclusion is formed, a theory may be developed. A theory is a logical explanation for events in nature.  After the theory is tested many times, it could become a law. A law is a theory that has been accepted as true. However, even laws can be changed if different findings are obtained by other experiments. This is the spirit of science: questions can always be asked. New explanations can always be considered in any event.
1) What is science?  

2) What is a variable? 

3) What is a control?

4) What is a hypothesis?

5) What is the experiment or procedure?

6) What is data?

7) What is the point of graphing data?

8) What is a conclusion?

9) What is a theory? 
10) What is a law?  
Variables and Controls:




Variable- part of the experiment that is changed


Independent variable- part of the experiment that YOU change


Dependent variable- part of the experiment that you MEASURE or collect data on 

Control- group that is not tested, used to compare results 

Constants- parts of the experiment that you keep the same for every trial  

Ex:  You want to see if using fertilizer will make your grass grow better.  

Independent variable- amount of fertilizer (this is what you change in the experiment)


Dependent variable- grass growth (this is what you measure, how much your grass grows) 


Control group- grass that doesn’t get any fertilizer (only water)  

Constants- same type of fertilizer, grass area, amount of water, amount of sunlight

[image: image2.jpg]



1) What variables can affect the taste of pizza?

2) What variables can affect the number of fish in a lake?

3) What variables can affect the speed of a runner in a 100-yard dash race?

4) What variables can affect the taste of a soft drink?

5) You test out different soda types to see if they give you more energy.
Independent variable-




Dependent variable-
6) I want to test if it snows more the farther North you live.

Independent variable-




Dependent variable-
7) I’m testing to see if you can accelerate faster when you drive a smaller car.  
Independent variable-




Dependent variable-
8) While eating a piece of cherry pie, Peter Griffin started watching Jeopardy.  After getting three answers correct in a row, he decided that cherry pie makes you smarter, so he decided to take an IQ test and figure it out.


Independent variable-




Dependent variable- 


What are some constants that he might use:

9) Stewie just got a new laser gun and he wanted to see if the laser would be stronger if he used a high voltage battery.  He got three different volt batteries and tested the strength by seeing how many sheets of metal the laser could burn through.  
Independent variable-




Dependent variable- 


What are some constants that he might use:

10) Meg decided she wanted to grow out her hair and she heard that drinking chocolate milk makes hair grow faster.  She decided to test it out over the next couple of weeks.  


Independent variable-




Dependent variable- 


What are some constants that she might use:
Problems                           …and Hypothesis
Problem- question you are trying to answer
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Must be testable, can you collect data to prove it?  

Testable or not testable?

1) _________________ How many snowflakes are there on earth?

2) _________________ Which soda tastes the best?  

3) _________________ What is the best temperature for growing mold?

4) _________________ Does Tylenol cure headaches?  

Writing a problem:  use this form


How does   (independent variable)   affect  (dependent variable) ?  

EX: Independent variable: brushing teeth 


Dependent variable:  number of cavities  

Problem:  How does brushing your teeth affect the number of cavities you have?  
5) Independent variable:  eating fried chicken

Dependent variable:  bad breath  
Problem:  

6) Independent variable:  diving board height

Dependent variable:  size of splash  

Problem:  

7) Independent variable:  hours in the sun


Dependent variable:  chances of getting skin cancer  

Problem:  

8) Independent variable:  drinking alcohol


Dependent variable:  number of car crashes  

Problem:  

Writing a hypothesis:  your prediction of what will happen, use this form


If I (change the independent variable), then (this happens to the dependent variable), because ___. 

EX: Independent variable:  amount of light


Dependent variable:  taller trees

Hypothesis:  If I add more sunlight, then the trees will grow taller, because they will make more food.  

9) Independent variable:  higher temperatures

Dependent variable:  mold growth   

Hypothesis:  

10) Independent variable:  hours of studying


Dependent variable:  quiz score 
Hypothesis:  

11) Independent variable:  lower temperatures

Dependent variable:  amount of snow   

Hypothesis:  

12) Independent variable:  higher grades 


Dependent variable:  chances of getting into college   

Hypothesis:  
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Writing Procedures: 
1)  Brain storm and answer questions
2)  Write detailed step by step procedure 
1) You want to test to see if drinking orange juice in the morning will make you do better on science tests.  

Brain storm:
Procedure:  
2) Your friend has really bad breath and you think its because he has been eating too many Whoppers (cheeseburger from Burger King).   

Brain storm:

Procedure:  
3) Nike just invented a new sneaker that is supposed to make you jump higher.  You have been given the opportunity to test the new shoes with UConn’s basketball team.  

Brain storm:

Procedure:  
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Data is collected and organized in tables.  

To analyze or understand the data, you need to graph it to see if there is a relationship.

Title and label the axis.  

A Best fit line shows if there is a increase, decrease, or if it stays about the same.  

1) Graph this data: 
How does taking vitamins affect 

the number of colds you get? 
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	Vitamins (mg) 
	Colds 

	100
	6

	120
	5

	130
	5

	140
	3

	150
	4

	160
	3

	170
	2

	180
	2

	190
	1

	200
	0


2) Graph this data:  
How does the number of cigarettes 

	Number of Cigarettes
	Lung Cancer risk 

	2
	23%

	5
	29%

	7
	32%

	8
	45%

	11
	49%

	15
	54%

	21
	60%

	24
	64%

	30
	72%

	35
	75%


you smoke in a week affect your lung 
cancer risk?  

Conclusions:  

What did you find out?

Answers these questions:

a) Analyze the data, what did you data and graph show?  
EX.My graph showed a positive slope line which means that the more cigarettes you smoke, the higher your risk will be for lung cancer.  


b) Restate your hypothesis and decide if it was correct.  
EX.  My hypothesis was correct, the more cigarettes you smoke, the higher your risk will be for lung cancer.  
c) How reliable was your data, what could have gone wrong, or what errors could have occurred?
EX.  The data was reliable because it was taken from a sample of over 1,000 people.  However, error could have occurred when collecting data because family history of cancer was not taken into account.  

d) Is the data valid, does it make sense?  
EX.  The data was valid because chemicals in cigarettes are known to mutate cells which can lead to cancer.    

USE COMPLETE SENTENCES!!!!

1) You did and experiment testing to see if the higher the diving board you dive off of, the more splash you would make.  When you tested it with three divers at different heights you found that the higher the height of the diver, the less plash they made.  Write a conclusion answering questions a-d:

a.  


b. 


c.


d. 

2) When testing to see what kind of plastic bag held more books, you hypothesized that thicker plastic would hold more weight.  You tried four different plastic thicknesses and saw how many books each bag could hold four different times.  You found that the thicker plastic did hold more weight.  Write a conclusion answering questions a-d:


a.  


b. 


c.


d. 

