Overview:
The scientific method involves a number steps that people follow each time a problem is solved.  These steps typically involve a purpose or reason for investigating something, a hypothesis about how it will respond when something is changed, a list of materials that will be needed, a procedure for the experiment, a data section which will include experimental results, and finally a conclusion which determines whether the hypothesis in your experiment is supported or not supported.

Do this lab without giving students any prior instruction on the scientific method. It’s only after the whole class has finished with the lab that you introduce the steps and details of the scientific method. 

Materials:
Tower 1:

· A large trash bag full of kitchen sponges cut into 1 x 1 x 1 centimeter cubes.

· Several boxes of toothpicks

· Meter sticks or measuring tapes

Tower 2:

· Several large trash bags full of high density sponges cut into 1 x 1 x 1 centimeter cubes.

· Several boxes of paperclips
· Beaker filled with water. 
Procedure:

Students are to build a tower out of the general kitchen sponges using toothpicks in whatever fashion they would prefer.  This is to be done within a specified amount of time.  At the conclusion of the specified time frame, the tower must be freestanding until the instructor is able to measure the height.  While the students are waiting for the instructor, a detailed drawing of their tower should be completed so they are able to replicate it on the second experiment.  The height of the tower should be recorded once it has been measured. 

When constructing the second tower, students should change either the type of sponge used, using paperclips instead of toothpicks, or dipping the sponges in water before attaching them to the toothpicks.  In the goal to make the tower taller or more stable.
This may be somewhat confusing for students as they may not fully understand what it may mean to change one thing about the materials used in the construction of their second tower.  Be very clear and specific to the students that if they change the type of sponge they use, they need to keep the other variables (type of toothpick and building design) the same noting that if more than one variable is changed at a time, it is difficult to determine changed variable was responsible for the altered

outcome. 
Construction time for both towers must remain the same as this will ensure that any difference in the tower height is a result of the variable they’ve changed and not a difference in allotted building time.

Be sure students keep very precise notes about what they’ve done in this experiment.  I have found that when completing this lab with this population, a drawing/sketch is sometimes the best way to go.  
Data:
Tower one:

1) The students should measure the height in centimeters.

2) Students should give a brief description of the tower, as well as a fairly accurate drawing of their structure. Points are assigned based on how complete and precise their descriptions are.

Tower two:

1) The height should be given in centimeters.

2) If the tower was taller, it’s because their hypothesis was correct and is better that the previous  method of construction. In the event that the first tower was taller, the hypothesis was flawed and  students need to explain why.

3) Students should realize that a shorter tower does not make the experiment worthless – they were able to find out what did not work.

4) Students should give a description of what they would do differently, basing their changes on the experimental results from parts one and two of this lab. 

Student Handout: 

Experiment #1: Making a tower from “standard” materials

Using the materials provided to you by your teacher, your lab group should make as tall a tower as you can. At the end of the time allowed for building your tower, the height will be measured from the tower’s base to its tallest point. Be careful – your tower may collapse unpredictably as it grows taller!

Post-construction:

1) How tall was your tower? (Don’t forget units!) ______________________

2) Briefly describe what your tower looked like and sketch a diagram below:

Experiment #2: Building the better tower

Now that you’ve built one tower, you should be construction experts. Using your newly-developed tower-building skills you will build a second tower, identical to the first except that one thing will be changed. You may substitute one building material for another or change the design of your tower to make it more stable.

However, make sure you only change one thing, because if you make more than one change it will be impossible to tell which change resulted in the height difference.

Record your second experiment using the scientific method. Remember to be complete!

Purpose:

Hypothesis:

Materials:

Procedure:

Results:

Conclusion:

Post-construction:

1) How tall was your second tower? _________________________

2) Was your second tower taller or shorter than the first? If it was taller, explain why you believe your changes were so successful. If it was shorter, explain why you believe your hypothesis was wrong.

3) Some people in your class will doubtlessly find that their second tower was shorter than the first. Does this make their experiment worthless?

Explain.

4) From your experience, does the scientific method make the process of experimentation easier or harder than random guessing? Explain.

5) If you had to build a third tower, what would you change to make it taller than your first two towers? Explain.

