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Part I:  Reaction time calculated using the meter stick
One person will hold the meter stick and have their partner measure 10 cm with his/her hands.  The person tested will then hold their hands 10 cm apart as dictated by the measurement.  The tester will place the meter stick at the 30 cm mark at the top of the subject’s hands (with 70 cm of meter stick remaining above).  The tester will then drop the meter stick and the test subject will slap his/her hands together to catch the meter stick.  Look at the centimeter number at the top of the subject’s hands and record the data.  Do seven trials for each subject.  Get the average distance by adding up the new marks-30 cm/7:  The average distance in centimeters is determined by taking the measurement of the new mark and subtracting 30 for each of the seven measurements.  Add all of the measurements together and then divide by 7 to get the average distance.  
Change the average distance in cm to m by dividing by 100.  The distance, in meters will be negative, since the meter stick is falling downward.  Plug into the formula to determine the reaction time.  Acceleration due to gravity is –9.81 m/s2.

	Subject #1
	New centimeter mark
	New mark -30 = d in cm
	Change average distance in cm to m:  
	xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

	Trial 1
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	Trial 2
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	Trial 3
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	Trial 4
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	Trial 5
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	Trial 6
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	Trial 7
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
	Add up this column and divide by 7
	Solve for t:

t = ( 2d = 

          g
	Avg. Reaction time Subject #1

	Tester:
	Average distance (
	
	Divide average distance by 100 to get d
	


	Subject #2
	New centimeter mark
	New mark -30 = d in cm
	Change average distance in cm to m:  
	xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

	Trial 1
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	Trial 2
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	Trial 3
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	Trial 4
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	Trial 5
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	Trial 6
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	Trial 7
	
	
	xxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxx

	xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
	xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
	Add up this column and divide by 7
	Solve for t:

t = ( 2d = 

          g
	Avg. Reaction time Subject #2

	Tester:
	Average distance (
	
	Divide average distance by 100 to get d
	


Part II:   Lab-Reaction time with graphing calculator
This activity will demonstrate how to change centimeters to meters, plug equations into the spreadsheet and then determine the average reaction time using the graphing calculator.  We will follow up by determining standard deviation and then we will graph the data.

Let’s analyze an example so that we can gain experience to enter data from our classroom experiment.
Example data:   dcm (distance in centimeters)


20


50



15



65



35



50



50

Let’s get started.

Step 1: Preparing to enter the list of data from the table above.
Home

New Document

Click

Use navpad to select Add Lists and Spreadsheets

Click

Using the navpad, move to the A cell.

Type dcm

Use tab to go to the B cell.

Type dm

Use tab to go to C cell.

Type t

Next, we will tell the spreadsheet what we want from the lists.

Use the navpad button to go to the diamond cell under dm.

Type dcm divided by 100

Use the Tab or navpad to go to the diamond cell under t.

Type the following:

Control x2 key (enters radical sign) 2 multiplied by dm divided by 9.81 and use navpad to move downward.
We will enter the seven pieces of data: type the numbers in the dcm table into the dcm column.  Navpad down after each entry.  Do it and watch what happens.
What was calculated in the dm column?

What was calculated in the t column?
Step 2: Calculate average and (
Menu
Statistics, navpad right or click
Stat Calculations

Click

One-Variable Statistics

Click

Num of lists

Select 1

Tab to OK and click

X1 list: c[ ]  do this by entering c and control (

(We just told the stats function to assess data in the C column.)

Frequency 1

Tab to 1st Result column

1st Result column: d[ ]  do this by entering d and control(

(We just told the stats function to print the statistical analysis in the D column.)

Tab to OK

Click

Now you will see the following list:

1-Var Stats (copy the data into the chart below)

_

x 
=




(x
=


(x2
=


sx
=


the deviation of the sample determines the digit we will round for average

(x
=


(n
=


Step 3: Interpret the results

Choosing significance: Where deviation starts, is where the significant figure of the average stops.   In this case, sx = ___________.  The first whole number is a ______, in the ______place.  This means that the average is certain to the _______position, in this case, rounded off to ______. 

sx is the standard deviation for a small sample, which should be rounded up to the nearest _______(place), _________.  This means that Subject #1 times are  ______ (______.   (x is the standard deviation we would use if we had a much larger sample.  

On a bell curve, one standard deviation above and below the average is about 68%.  This means that Subject #1 has a 68% chance of always having a reaction time of _____ (_______, somewhere between _____and _____.

Hint:  If the screensaver blanks out the screen, just touch the on button once to restore.

Step 4:  Graphing the data

Home

Data and Statistics
Click

Use the navpad to go to the bottom with the arrow and click on the click to add variable box.  Use the navpad to select {…}t.  Click.

What is the most frequent reaction time?_________
Menu

Plot type

Box plot

Click

Use the arrow to move from right to left along the equator of the box plot to find the median.  What is the median?  ______Click on the graph (inside the box) as you are moving to the left.

Menu

Plot type

Histogram

Click

Check out the bar graph.

What do the dark bars represent?__________
What is the most frequent reaction time on the bar graph (Histogram).

Menu

Plot type

Normal probability plot

Click

Notice that the equation for the example shows the average reaction time as 0.28 ±.07.

What other things can we learn from the probability plot?

Now, with this experience go to your experimental data and do the same analyses for Subjects #1 and #2, creating new documents for each.

Well done!
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