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Scientific Method

1.  Stating a _________________ - something is considered a problem if its solution is not obvious.  

     Some crucial information is missing.  Solving the problem involves finding this ___________ 

     information.

2. _______________ information on the problem -- the more you know about the problem the

more _______________ you can state the problem and the less time you will waste looking for solutions.

3.  Making a _________________-


a.  Use what you know about the problem to ________________ a solution and try it.


b.  Look for  ________________ that will help you make predictions about the problem,.


c.  Make a ____________, or a representation, of what you’re working with.


d.  Break the problem ____________ into smaller, simpler problems.

4._____________ an experiment - design an experiment that will provide a means for you to 

      make a solid ______________ on your hypothesis

5. 


 and 

 results.
6.  Make a ________________ - a solid conclusion is related to the hypothesis and based on the 

     _________ of a well designed experiment.

 EXPERIMENTAL DESIGN CONCEPTS/Parts of an experiment
A science experiment is designed so that only _________ variable is being tested at a time.  A ____________ is something that is changed to study how this change affects the time being studied.  By changing only one variable, when you make your conclusion you can be assured that it is only that one variable that is causing the ____________.

1.  Independent variable (IV) - the variable that is purposely ______________ by the experimenter.

2.  Dependent variable (DV) - the variable that responds and is the variable ______________.

3.  Constant (C) - all factors that are kept the _____________ during the experiment.

3. ____________ - the standard to _______________ the experimental effect against.

4. Repeated trials -  the ________________ of objects/organisms undergoing treatment for each 

value of the independent variable, or the number of _______________ the experiment is repeated.
Cut the above information out and glue into your student notebooks!
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Science in Agriculture

The following scenarios will give you practice in identifying the experimental design components:

SCENARIO ONE:  The effect of fertilizer on plants.

DESCRIPTION:  John's biology class was studying various ways to recycle materials, including the use of compost as fertilizer.  Members of John's class investigates the effectiveness of various recycled materials in promoting plant growth.  John and three members of his lab group decided to compare the effect of compost and commercial fertilizer on plant growth.  Three flats of bean plants (25 plants per flat) were grown for five days.  The plants were then fertilized as follows:  Flat A received 10g of commercial fertilizer; Flat B received 10g of aged compost; and Flat C received no fertilizer.  The plants received the same amount of sunlight and water each day.  At the end of 20 days, the students recorded the height of the plants in centimeters.
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SCENARIO TWO:  The effectiveness of various metals in preventing rust of iron.

DESCRIPTION:  Several weeks after Allen conducted a classroom experiment on the effectiveness of various metals in releasing hydrochloric acid, he read that the gas company was burying sheets of magnesium next to iron pipelines in order to prevent rusting.  Allen wondered if other active metals would also be effective in preventing rust.  To investigate, he placed each of the following into a separate test containing water:  one iron nail; one iron nail wrapped with and aluminum strip; one iron nail wrapped with a magnesium strip; and one iron nail wrapped with a lead strip.  He used the same amounts of water from the same source, equal amounts (mass) of the metal wraps, and the same type of iron nails.  At the end of five days, he described the amount of rusting either as small, moderate, or large.  He also recorded the color of the water.
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SCENARIO THREE:  The effect of perfume on the behavior of bees.

DESCRIPTION:  JoAnna read that certain perfume esters would cause bees to leave the hive and act in an agitated fashion.  She decided to investigate the response to bees to four different perfumes-designated A, B, C, and D.  She placed a saucer containing 25mL of perfume A 10m from a beehive.  She then recorded the total number of bees that emerged from the hive during a 15 minute interval and made observations on their behavior.  Using a 30 minute interval between tests to allow recovery time for the bees, she then repeated the procedure to test the remaining three samples.  Each test was conducted on the same day with similar weather conditions (humidity, temperature, and wind were the same).
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Analysis Questions:

A.
Why is it important to have a large sample size in any experiment?

B.
Why is it important to repeat the experiment many times?

C.
What is the importance of the control?

D.
How is a theory different than a hypothesis?

E.
Why is it so important that a scientist accurately describes the procedure used in the experiment?

F.
What is the difference between the independent and the dependent variables in an experiment?

G.
In a “controlled experiment”, why must all of the variables, except one, be kept constant throughout the experiment?

BUBBLES EXPERIMENTS
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Objectives:  The overall objective of the following three exercises is to produce the largest bubble possible on the lab bench.  Each individual exercise will be designed to explore how different components affect the size of bubble blown.  The components of bubble making that you will be exploring are how the amounts of soap, glycerin and water affect the size of a bubble.

Overall Procedure:

When designing the experiments, you cannot use more than 10 drops of soap or glycerin.  You may use any amount of water you wish.  

1.  Measure all components carefully and thoroughly mix on the lab bench.

2.  Use the straw to blow the biggest bubble possible.  Blow it until it pops.

3.  Measure and record the diameter across your bubble by looking at the pattern of the popped bubble on the bench top.

4.  Repeat the procedure for the required number of trials.

Experiment #1

The Effect of the Amount of Soap on the Size of Bubble

In this experiment, only the amount of soap will be changed, everything else must remain constant.
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Experiment #2

The Effect of the Amount of Glycerin on the Size of Bubble

In this experiment, only the amount of glycerin will be changed, everything else must remain constant.
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Experiment #3

The Effect of the Amount of Water on the Size of Bubble

In this experiment, only the amount of water will be changed, everything else must remain constant.
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**Create a graph to show the data from one of the bubble experiments above.

You may use the website listed, another website, Excel or draw your graph.  Make sure your graph is properly labeled and accurately represent the data.  Your graph is due tomorrow at the beginning of the hour.

http://nces.ed.gov/nceskids/index.asp
Bubbles Conclusion

1.  How does the amount of soap affect the size of the bubble produced?  Use the data collected to support this statement!

2.  How does the amount of glycerin affect the size of the bubble produced?  Use the data collected to support this statement!

3.  How does the amount of water affect the size of the bubble produced?  Use the data collected to support this statement!

4.  What would you do to make the largest bubble possible?

