Holy Cross 

Summer 2008


Name:  Joann Foley

The activity below is taken directly from curriculum materials I obtained as a participant in a TI workshop the summer of 1999,  “Connecting Biology and Algebra”  The activity was written by Texas instruments.    Although the activity is written for the “83”, the basic functions are the same on the “82” or  “84”   It is an activity I have used often at the beginning of the year as a fun and engaging ice-breaker.

MA State frameworks:  

· 10.D.1 Select, create, and interpret an appropriate graphical representation (e.g., scatterplot, table, stem-and-leaf plots, box-and-whisker plots, circle graph, line graph, and line plot) for a set of data and use appropriate statistics (e.g., mean, median, range, and mode) to communicate information about the data. Use these notions to compare different sets of data.

· 10.D.2 Approximate a line of best fit (trend line) given a set of data (e.g., scatterplot).Use technology when appropriate.
WPS Benchmarks
· 10.MA.DA.01 Select, create, and interpret an appropriate graphical representation (e.g., scatterplot, table, stem-and leaf plots, circle graph, line graph, and line plot) for a set of data and use appropriate statistics (e.g., mean, median, range, and mode) to communicate information about the data. Use these notions to compare different sets of data.

Title:  CBA Making connection Head, shoulder hand and the Ti(83)

Purpose:  To investigate the reaction time of participants sending and receiving stimuli when grouped in a circle.
Background:  The graphing calculator can take experimental data entered in lists.  Analyze the resulting scatter plot and establish a regression equation whose graphic plot represent the “ best fit line”  Extrapolations slopes predications and intersects can then be applied for the graphic interpretations and discussion.  Resulting data can be saved on computer disc or printed in hard copy using a TI-graph link.  In this activity data will be gathered on the time required to send an impulse around a circle of participants.  This data will be analyzed using regression functions, scatter plots, a histogram and list  manipulation.

Materials

Stop watch

TI 83 graphing calculator

Participants ( minimum number to start, 10 people)

Procedure
1.   Start with 10 participants in a circle

2.   Choose a timer to control the stopwatch.  This person will squeeze the hand adjacent while starting the stop-watch  in the opposite hand at the same time.

3.  For the first two trials participants should close their eyes during the activity.

4.   Collect total time for the pulse to travel the circle

5. Record the length of time for the impulse to travel around the circle.

6.  Record the length of time for each trial in a chart

7.  Repeat to collect at least two reading for each number of participants .  Average will be calculated later
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8.   Increase the number of people in the circle by 2 or 3 and collect an additional time

9.   Repeat adding participants to the circle until a minimum of 6 points have been collected

10  Record 2 trials for each number of participants

11.  Repeat the hand squeeze with participant’s eyes open.

12.  Record for future use

13.   Repeat the hand squeeze in the opposite direction.  

14.  Record for future use

Calculations

1.Set the calculator mode and format.

   The Mode key controls the modes in which the calculator will operate such as normal vs. scientific notation, radian degree angle measurements.  The default settings are the settings which are selected when the calculator comes from the company.  These default settings are the ones on the far left side of the screen.  If a default setting is not currently selected  arrow down to the line, arrow left to the desired setting and press ENTER    


Press mode button and check your default  settings they should be:



Normal



Float



Radian



Func



Connected



Sequential



Real



Full

2.   Clear out existing equations, turn off all scatter plots and clear lists

· By pressing the y=key,equations may be entered into the calculator and then graphed.  The screen that is displayed depends on the calculator’s mode setting.  Function mode which  is the default mode .  If there are any equations entered in the y= screen, use the Up and Down arrow to the respective lines and clear
· To turn off all plots, Press 2nd and STAT PLOT.  Select 4:PlotsOff if any plots are turned on this will turn off any plots
· To clear out all existing lists of data, press STAT,  select 4:ClrList, on the new screen, enter the lists of data to clear.  (Example press 2nd then 1 for L1.  Continue adding lists add a comma “,” between each list.  Press ENTER  to complete clearing the lists.  Done will appear when finished  
3. Turning on diagnostics ( correlation statistics for equations and data analysis before doing a regression analysis )
· To turn on the correlation statistics for equations and data analysis before doing a regression analysis, first go to the CATALOG key(2nd CATALOG).   You will now be in the alpha key mode.  Press “D” and then arrow down to move to “DiagnosticON” Press “ENTER” The home screen appears with “DiagnosticON” Press “Enter” “Done” appears on the screen.  Continue with the regression analysis.
4. Enter Data into lists.
· To enter data into lists, first go back to the STAT key and Select1: EDIT.  This will give you the screen with the actual lists ( L1, L2, L3) ect Place the cursor on the blank line under L1.  The lower screen will tell you that is the first data position type for L1.  Type in  the first number of participants (10) and press ENTER.  As you type, the numbers appear on the lower screen after pressing ENTER the numbers appear in the list.  Continue adding the numbers of participants in each trial until complete.
· Right arrow to L2.  Type in the times for the first trials
· Right arrow to L3 and enter the time for the second trials
· To determine the AVERAGE REACTION time for each group, enter this equation( L2+L3)/2 into L4 by using the following directions.  Place the cursor on top of L4.  Type in “(“then 2nd and “2” or (L2) then “+”2nd”3”or(L3) then close the parenthesis.  Divide  that by “2”. Press ENTER .  As you type in the equation, it will appear across the bottom.  After pressing ENTER the L4 will fill with the answer to the equations or the average reaction time for the number of people.
· To determine the average reaction time per person place the cursor on L5
5. Analyze one-variable statistics

· To determine the statistics for the data column L5, select STAT and right arrow over to CALC.  Press ENTER to select 1:1-Var STATS.   The single line 1-VarStats appears.  Type in the list to examine (L5) and press ENTER.   The calculated statistics for individual reaction times will appear.  Arrow down to see the complete list;
· Fill in the chart using the class results for individual reaction times.
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6. Set up STAT Plot to make a histogram of the average reaction times.
· To create a histogram of the average reaction time, first select 2nd STAT PLOT
· Select Plot1 by pressing ENTER.  Turn the plot on by highlighting “ON” and pressing ENTER.
· Arrow Down to Type: and right arrow to the histogram icon.   Press ENTER to select.
· Arrow down to Xlist: type “L5” and press ENTER
· To automatically set up the window of the graph screen, press Zoom, then 9 ZOOMSTAT.   This will scale the window values to fit the data.
· To read the values of the histogram, press TRACE and use the arrow keys.
Extensions:  Creating a scatterplot , linear regression and line of best fit. 

7. Set up STATPLOT for a scatterplot  of the number of participants vs the reaction time (in seconds).

· First select 2nd STAT PLOT then select the first plot.  Arrow down to the plot type , select the scatter plot icon.
· Arrow down to the Xlist: and type 2nd L1.
· Arrow down to the Ylist: and type 2nd L4
· Select the square for the MARK: by highlighting and pressing ENTER
8. Manually set up windows for the graph screen and display graph.

· Look at the range of values for the individual reaction time( Maximum and Minimum) and for the number of participants
· Press WINDOW .  At the Xminline type in the MINIMUM NUMBER of participants (L1) and ENTER.  For the XMAX type MAXIMUM NUMBER of participants(L1) and ENTER.Xsci is the distance between tick marks on the x axis, type “1” and ENTER
· To set the Y axis examine the data of L4, round the minimum value down and ENTER IT in for the YMIN, press ENTER.  Round the maximum value up and type in for YMAX press ENTER.   For the Ysci, type in a value that divides into the difference of maximum and minimum y values evenly.  This give the distance between tick marks on the yaxis.
· Yres sets pixel resolution for function graphs only.  At a value of “1” the functions are evaluated and graphed at each pixel on the x-axis.
· To display the graph of the L1,L4 data press GRAPH.
· To read the data points of the graph, press TRACE.  Use the left and right arrow
9. Create linear regression and graph line of best fit.

· Press “STAT” right arrow to “CALC” select 4 LinReg(ax+b).By pressing “ENTER”  LinReg)ax+b appears off the home screen.  Enter the lists that contain the data to be analyzed(L1,L4,).  Be careful to place a comma between the lists and after the lists.  This will determine the best fit line for participant/ reaction time data
· To paste the equation into Y=, press VARS, then right arrow to YVARS.  Press ENTER to select1:FUNCTION.  Press ENTER to past the equation into the Y=editor.
· Press “ENTER” to solve the equation with the data values.  In the linear regression, y=ax+b, a is equal to the slope of the line and b is the y-intercept.  The “r” is the correlation coefficient and “r2”   is the coefficient of determination.  The closer the “r2 “    is to 1 the better the data correlation.
· Press “GRAPH” to view the graph and see the regression line , press he up and down arrow key, then use the left and right keys to display the values.
Accommodations:

· All students should  first complete the histogram from the class data  on graph paper.
· Students could then enter the data into a TI graphing calculator and view the histogram.
· Higher level students can then use the data to construct a scatter plot, perform a regression analysis and generate a line of best fit
· .
Assessment Questions:

1. What is the slope for the linear graph?

2. What is the y-intercept?

3. What would be the correct units for the slope?

4. What does the y-intercept meant?

5. Use the linear model to predict the number of seconds it would take for 5 people to complete the Head-Shoulder-Hand activity.  Why do you think we started the experiment with a minimum of 10 participants?

6. How long would it take for 100 people to complete this activity?  If we were to repeat this experiment with 100 participants can you think of any reasons why our prediction would not match our actual result?

7. Approximately how many participants would be involved if this activity too 30 seconds to complete?
8. What is a histogram? What does it actually show?

9.  Create  a line graph showing the average time per number of participants

10.    Why was a histogram used to display the data from this activity first?
