Workshop #7 Activity Sheet
Activity 1
Materials

· 1 golf ball

· 1 tennis ball

· Meter stick
· Carpet surface

· Tiled surface
Objective: Design an experiment following all the steps of the scientific method. This entails establishing a hypothesis, identifying variables (independent, dependent, and control), determining an experimental plan, and performing the experiment.

Description: With the given materials, you will design and perform an experiment to answer 1 of the following 4 questions. In the experiment, you are limited to obtain 40 measurements of your response variable.
Question 1: Which ball bounces higher? Is surface a factor? 
Question 2: Does the type of surface have an impact on how high a ball bounces?

Question 3: What is the relationship between the height from where the ball is dropped and the height the ball bounces back?
Question 4: Does the person chosen to drop the ball have an effect on how high a ball bounces?
Once your group has been assigned to answer one of the above questions, fill out the next fields that will help you to correctly design your experiment.

Step 1: Establish the hypotheses (null and alternative): ____________________________________________________________________________________________________________________________________________________________________

Step 2: Determine the response (dependent variable): ____________________
Is your response continuous or discrete? _______________________

Step 3: Identify the control and independent variables in your experiment (write a C or a D next to the name of the variable to label them as continuous or discrete, also identify if they are quantitative or qualitative variables):
Independent





Control

________________________



_______________________________

________________________



_______________________________

_________________________



_________________________________

Step 4: Experimental Plan

Are you planning to use Replication to collect your data? ___________

If yes, how many replications are you planning to perform? ___________

Are you planning to use Randomization to collect your data? ___________

If yes, please explain how you are using it __________________________________________________________________________________
__________________________________________________________________________________

Step 5: Perform the Experiment
Set up a table in Microsoft Excel to organize the data you will obtain after performing the experiment.

Did you need a trial run? __________

If yes, what did you learn from this trial run? _________________________________________________________________________________
__________________________________________________________________________________
Activity 2

Objective: Use simple statistical tools (mean, median, mode, variance, etc.) and graphical tools (charts, histograms) to analyze the data obtained in the previous activity with the objective of answering the assigned question.

Description: Input your data on an MS Excel spreadsheet. Perform all the computations in the spreadsheet and use the “insert charts” tool in MS Excel.
Step 1: Compute the mean, median, mode, variance, and standard deviation for each level of the independent variable. Explain the meaning of each of your computations. 
Mean __________________________________________________________________________________________________________________________________________________________________________

Median

__________________________________________________________________________________________________________________________________________________________________________

Mode

__________________________________________________________________________________________________________________________________________________________________________

Variance and Standard Deviation

__________________________________________________________________________________________________________________________________________________________________________

Step 2: If you were assigned questions 1, 2, or 4, develop a histogram for each level of the independent variable. Make sure that you have enough observations at each level. Does it look like the observations are normally distributed at each level of the independent variable?
If you were assigned question 3, fit a curve to determine the relationship between the independent variable and the response. Use the “trend line” tool in MS Excel.

Step 3: Answer the original questions based on the results you obtained in Step 2.

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
