Scientific Method Lesson Plan
Lynda Motsenbocker     Science (General Science or Biology)    December 2006

I. Objectives

a. Cognitive:  The student will be able to:

i. Describe the scientific method

b. Affective:  The student will understand that:

i. He/she uses the scientific method, informally, in his/her everyday life

II. Teaching Standards:  California Grade 9-12 Science Standards:
· Investigation and Experimentation:
· Standard 1:  Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other four strands, students should develop their own questions and perform investigations. Students will:
· Benchmark D: Formulate explanations by using logic and evidence
· Benchmark J: Recognize . . . the need for controlled tests
III. Materials List

· copies of both worksheets

· teacher created worksheet: “The Scientific Method: problem solving in our everyday life”

· worksheet from http://www.sciencespot.net/Media/scimethodconvar.pdf  “The Scientific Method: Controls and Variables” (Sponge Bob)
· graph paper for document camera

· large sheets of graph paper—one for each group of 2 or 3 students per group

· markers

IV. Time Considerations

· For general science class, this lesson is two class period in length.  Each class period lasts 52 minutes.  The lesson can be shortened for Biology students. (for example: skip the teacher created worksheet as this may be too easy)

V. Anticipated Questions from Students
· Do we use a line graph or a bar graph?  If a table has lots of data over a long period of time, a line graph is usually best.  If a table has a lot of variables, studied over a period of time, a bar graph is usually best.
· How do we calculate the average diameter?  To find an average, add up all the numbers, and then divide by how many numbers you added.

VI. Anticipated Problems in Teaching this Lesson

· Students get answers off the internet, by visiting the website I used to get the Sponge Bob worksheet.  I will hide the website address went printing student copies.  Also, the work must be done in class.
· Students are confused on what a dependent variable is.  If needed, I will spend extra time covering this.  I will encourage students to think of the variables as cause and effect.  The independent variable is what you as the scientist change.  The dependent variable is what changes as a result of the independent variable. 
· Students do not know the definitions to the words at the beginning for the Sponge Bob page.  I will remind them to look at the teacher-created worksheet for reminders.  Also, I will remind them to use the index of the text book.
· Students forget to give a title to their graph.  I will remind students to title their graph.  Also, I will let them know that they do not have to creative.  The only need to be descriptive.
VII. Teaching Strategies and Activities

a. Introduction:  Discuss why and how we use numbers and records in everyday life, and why accuracy is important (bank accounts, grades, etc.) 

b. Optional: practice the scientific method using the teacher-created worksheet

c. On own, students do the Sponge Bob worksheet from the website: http://www.sciencespot.net/Media/scimethodconvar.pdf 

d. review which situations call for bar graphs and which call for line graphs

e. teacher divides the class into group of 2-3 so that students can collaborate by using giant sheets of graph paper to graph the tables on page two of the Sponge Bob worksheet (each group graphs one of the tables)

f. Closure: Each group shares their graph with the rest of the class

VIII. Post Assessment (self and students)

· I was afraid that my high school students might think that having Sponge Bob Squarepants on a worksheet was too juvenile, but they really didn’t seem to mind.  Many of them watch the show!

· Students in my 9th grade Integrated (general) science class still had some confusion over the scientific method. I had to modify the lesson by making it two class period instead of one.  They really struggled with the scientific method, so I’m glad that we did some review!  These are skills that will transfer over to future chapters in this course, as well as to other science classes that they will take in the future.

· The teacher-created worksheet was relevant to students, because it had everyday life implications
Name: ________________________________________Period_____  Date_________

The Scientific Method: problem solving in our everyday life
Miss Motsenbocker does not like to get up early, but she also does not like to be late to work!   She decided she had to find a faster way to drive to North High.  To find out if the new route really would be the solution to her problem, she planned a little experiment.  Miss M. timed herself driving her normal route (“Route A”) and then she timed herself driving the new route (“Route B”).  Since traffic and stop light patterns can vary, Miss M. decided to time each route for a full work week, and then record her data in the table below.  Miss M drove the same car, the same speed every day.  She also had the same starting point (her house) and ending point (North High School) each day.   

	
	Route A
(time in minutes)
	Route B

(time in minutes)

	Monday
	15
	11

	Tuesday
	14
	10

	Wednesday
	13
	13

	Thursday
	15
	10

	Friday
	12
	12

	Average
	14
	12


1.  A hypothesis is a solution to a problem.  What was Miss Motsenbocker’s problem?  What solution did she try?

2.  An independent variable is the condition you change in an experiment to try to solve the problem.  What was Miss M’s independent variable?

3.  A dependent variable is the change that results from the manipulation (change) of the independent variable.  What was Miss M’s dependent variable?

4.  In a controlled experiment, most conditions are kept the same.  What conditions did Miss M control (not change)?

5.  Conclusion—Did the hypothesis work?  (Did Miss M solve her problem?)  How do you know?

6. When is a time in your life that, although you may not have made a table or graph, you used the scientific method?

Directions:  Use the table to construct a line graph of the results of Miss Motsenbocker’s experiment.  Be sure to give a title to your graph.

	
	Route A
(time in minutes)
	Route B

(time in minutes)

	Monday
	15
	11

	Tuesday
	14
	10

	Wednesday
	13
	13

	Thursday
	15
	10

	Friday
	12
	12

	Average
	14
	12


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


