Ms. Powell’s 8th Grade Science Class


Introduction to the Scientific Method

1.  Title:  A good title tells what the experiment is about.  Words in the title should be 


    capitalized.



Example:  

1. Types of Insects Caught at Leesville Road Middle School.

2. Effects of Mass on the Speed of a Toy Car. 

2. Observation: You make an observation.   A scientist notices an event that gives him 

or her an idea for an experiment.

Example:
1. There are a lot of different kinds of insects that live in Raleigh.

2. A toy car rolls down a plastic track faster if weights are added to the  car. 




3.  Question: Write a “Question” that can be answered through an experiment.  (This 
step is also referred to as the Problem.)  The scientist forms a question that he or she will answer by conducting an experiment.  


Example: 

1. How many kinds of insects will be caught in insect traps at Leesville Road Middle School?

2. Does the weight of the car affect the speed the car travels down a hill?

(Hint:  A good format for many experiments is: Does “the independent variable” affect “the dependent variable”? 

4. Hypothesis: Make a prediction 

The hypothesis statement is usually worded as an “if, then” statement.  The scientist predicts what he/she thinks the outcome will be if he/she conducts an experiment.

Examples: 

1. If pitfall traps are set up at LRMS, then many different kinds of insects will be caught. 

2. If a toy car is rolled down a toy ramp, then the toy car will roll faster when weights have been added to the toy car. 

(Hint:  A good format is: If “this is done”, then “this will happen”.)

5. Controlled Variables (also called Experimental Constants): These are things that 
are held constant throughout the experiment, so you can see the effect of the independent variable.   

 Example: 

1. size of cup, amount of soap and water added to cup, number of days that cups are left in the ground, temperature, light etc.  

2. type of car,  steepness of  ramp,  person recording speed of car, 

distance car travels etc. 
6. Number of Replications:  Decide how many times you will repeat each treatment in 
 your experiment.  Always use at least 3 reps to improve quality of the data.
Example: 
1. place 6 insect traps in the ground behind LRMS
2. roll car down ramp 3 times  with 0g,  3 times with 50g and 3 times with 100g of mass added to the back seat
7. Independent Variable:  the thing that will be manipulated in the experiment 
Example:   
1.   number of traps, location of traps

2. amount of weight added to car

8. Dependent Variable:  the thing that “responds to” or “depends on” the independent 


variable in the experiment.

Example:  
1. number and type of insects caught will depend on number and location of traps

2. speed of  the car will depend on the amount of weight added to the

9. Operational Definition for Dependent Variable (2 pts):  Explain exactly how you 
are going to measure your dependent variable so that another person can read this definition and measure the dependent variable in exactly the same way. 

Example:  
1. Pour the liquid from the insect trap into a shallow tray.  Using forceps, pick out all the insects present.  Use a dichotomous key to identify each insect.  Count how many different kinds of insects you have in each cup.  

10. Materials: List the “Materials” used in columns. 

Example:

Materials: 
 plastic cups

 Dawn dish washing soap

 small shovel

 graduated cylinder




 water

11. Procedure: Develop a procedure to test the hypothesis.  Then conduct the 
experiment.  The scientist designs an experiment to answer the question and test the hypothesis.  Procedure statements should be written like a recipe.  Write the steps as a list.  Number each step. Each step in the procedure should start with a verb.

Example:
Procedure:

1. Dig a hole in the ground that is 10 cm wide X 15 cm deep.

2.  Place a plastic cup into the hole.

3.  Pour 20 ml of water into the cup.

4. Squirt 3 drops of Dawn dish washing soap into the water. 

5. Leave the cups in the ground for 48 hours. 

6. Collect the cups and sort through the water to find trapped insects. 

7. Identify and count the insects.  

12. Results: Record the results of the investigation in written and picture form.

The scientist summarizes the data collected in data tables, graphs and verbally in writing, as well as by drawings or using photos to document the results.  

A) Every data table should have a title (Example: “The Effects of Mass on the Speed of Rolling Objects”) as well as proper column headings (Example: Number of Insects, Type of Insect, Length of Insect, Speed of Car, Mass of Car, etc.) and units (Example: Centimeters, Meters/Second etc.) for each column of data. Be sure to include rows for replication of your experiment (Repeat each treatment at least 3 times.) and for calculating the “average” (Avg. = (Rep 1 + Rep 2 + Rep3)/ # of Reps) 




 

 Example of Proper Format for a Data Table:

	Title: Effects of  Mass on the Speed of a Toy Car 

	
	Speed of Car   (meters/second)

	Mass Added To Car:
	0 grams
	50 grams
	100 grams

	Rep 1
	
	
	

	Rep 2
	
	
	

	Rep 3
	
	
	

	Avg.
	
	
	


B) Graphs should also have a title and have the X and Y axes clearly labeled with variables and units from the experiment. The independent variable should be plotted on the horizontal or X axis.  The dependent variable should be plotted on the vertical or Y axis.    Plot average values for the dependent variable.

Sample Format for graph.  You may use a bar or line graph depending on your data.  Initially graphs must be done by hand until you demonstrate a clear understanding of the proper construction of a graph.  Later in the year, you may create computer generated graphs. 
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C) Observation: A verbal summary explains in words what the scientist observed happening.  Look at the data table and graph to determine what the data say.  Do not interpret the results in this section, simply present the facts.   

Examples: 

1. No insects were caught in the six traps.     

2. The speed of the toy car increased 0.2 m/sec when a 500 gram weight was added to the car.)

D) Analysis/Inferring: The scientist interprets or infers the meaning of the results. 
Example:

1. No insects were caught in the traps because, the temperature dropped below freezing.  Insects are not active when temperatures get this cold.  Some of the traps were not properly set into the ground.  This may have made it difficult for insects to crawl into the trap. 

2. It appears there is a relationship between the mass of a rolling object and its speed. As the mass increases, the object rolls faster.  Different people recorded the speeds of the rolling car during this experiment.  It is possible this made the results less consistent. 
 

13. Conclusion: The scientist draws a conclusion by answering the “Question” that was
asked in “Step 2”.  The scientist links the results to the hypothesis and states whether or not the hypothesis was correct, then briefly explains why the results occurred.

Example:

1. The trap did not catch many different kinds of insects because the weather was cold so the insects were not active. The hypothesis was incorrect.  

2. The car did roll faster when additional weights were added.  The 
hypothesis was correct.  Perhaps the additional weight increased the momentum of the car.
14. Questions/Suggestions for Future Work: The scientist thinks about how to 

improve the experiment and about future experiments that can be done to learn more.


Example:  

1. The insect traps should be set out earlier in the school year before cold weather.  More care should be taken when setting the cups into the ground to ensure that the soil is level with the top edge of the cup.  Would different types of insects be caught if insect nets were also used?

2. One person should record the speed of the car for the entire experiment to ensure consistent results.  What would happen to the speed of the car if the angle of the ramp was increased or decreased?

Grading

Read the lab report worksheet carefully.  Each step is labeled with a point value. In addition, points may be gained or lost for the following things. 

Clean Up:  You are expected to leave your work area and materials clean. You will lose at least 5 points if you fail to do this. 

Participation:  You may lose up to 10 points toward your lab grade for failing to participate in the lab activity. 

Behavior:  Up to 20 points may be deducted from your final grade if you misbehave. You may also lose lab privileges for misbehavior. 

Organization:  If a lab report is disorganized, up to 10 points will be deducted from the final grade. All sheets should be stapled together and assembled in the order of the steps of the Scientific Method.  

Grammar:  Pronouns are not allowed in scientific writing. This includes words such as: I , we, they, he , she,  it, our, your , their, you, your etc. You will lose one point for each pronoun used in your report up to a total of 5 points max.   Points will be deducted for writing in incomplete sentences, failing to start sentences with a capital letter and failing to end sentences with a punctuation point (up to 5 points max). 

G.S. Powell 2004 Kenan Fellow
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