Post Exhibit Activities:  Analyzing the Data
Purpose:  To allow students practice in the sorting and analyzing of data associated with experiments conducted while on board The Race for Planet X.  THIS STEP OF AN EXPERIMENT IS OFTEN OVERLOOKED.  AS A RESULT STUDENTS THINK OF EXPERIMENTS AS FUN ACTIVITIES WITHOUT A PURPOSE.  PLEASE DON’T SKIP THIS STEP!  THESE ACTIVITIES PROVIDE ESSENTIAL PROBLEM-SOLVING PRACTICE.

Station 4: R.O.V. Command is set up differently and should probably be done as a whole group.  Once the class has finished Station 4, students can be divided into groups to sort data and answer the scientific questions for the various stations.  Once groups are finished they present the results to the rest of the class.  Each station on the data sheet must be cut and separated according to station number.

Materials:  


Each group needs the data from the experiment they have been assigned to



analyze.  


The following choices are available: station 2: digital design; station 3:



aerodynamic testing; station 5: quake table; station 7: energy beam.

Activities:  

1.  Have students divide into five groups.  Each group will receive the data from a specific station as well as copies of the scientific questions and charts on the following pages. 

2.    Students work in their groups to sort the data and answer the scientific questions.  They are to record their scientific questions, charts, and conclusions on large paper.

3.  Students report the results to the class, and the class discusses the information presented.

Station 2:  Digital Design
Scientific question:  How does material of design (plastic, ceramic, titanium, brass) affect the ability to meet the design parameters of surface area, volume, and mass?  Only one variable is able to be manipulated at this station. 
How does Material of Vehicle Affect the Ability to Stay Within Parameters?
material of vehicle             Trial one                          Trial two                               Trial three                                Trial four
	plastic
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____

	ceramic
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____

	titanium
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____

	brass
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____
	Mass-

Volume-

Surface area-

Within parameters

Yes _____  No _____


This chart is only a guideline by which the groups can sort and analyze the data.  Keep in mind that not all cells will be filled and some categories may need more cells.  An alternative chart might just ask if the design is within parameters.  The material with more marks by “yes” would be the material that is most effective.    Students are analyzing the data to find patterns.  Did material of the vehicle affect the ability of the designer to stay within parameters?
Station 3:  Aerodynamic Testing
Scientific question:  How does shape of vehicle affect amount of time vehicle hovers in the air?

Scientific question:  How does shape of vehicle affect height at which vehicle hovers?

Below are some sample charts that students may use to organize their data.  Students may also create their own chart.  Just make sure to change only one variable at a time.

How Does Shape of Cup Affect Time in the Air?

	Shape of cup
	Time in Air (sec)
Trial 1
	Time in Air (sec)
Trial 2

	
	
	

	
	
	

	
	
	

	
	
	


How Does Shape of Cup Affect Height at Which Vehicle Hovers?

	Shape of cup
	Height (cm)
Trial 1
	Height (cm)
Trial 2

	
	
	

	
	
	

	
	
	

	
	
	


The column entitled Trial 2 is included in case more than one student has designed exactly the same shape.  Add a trial 3 and so on if more than two people have a certain shape.  The students will take the average time of any shape that is repeated.  Hopefully students will also realize that any cup shape that is tested more than once produces more accurate data.  

Station 4:  R.O.V. Command
The purpose of this activity is to determine how accurately the students were able to plot objects found on the planet terrain.  

1.  Make a large replica of the grid from the data sheet that was completed on board the Race to Planet X exhibit.  

2.  Have students put a mark on the giant grid where they found each object in relation to the permanent landmarks.  

3.  Once each person has marked where he or she plotted the objects on the data sheet, discuss as a class why the answers are or are not the same.  What factors influenced the outcome?  How do we know which spot is correct?  Hopefully, a large number of marks will overlap for each object on the correct spot. 
Station 5:  Quake Table
Scientific question:  How does style of the structure (slab, pile, triangle, other) affect length of time the structure survives?

Scientific question:  How does intensity of the quake affect the amount of time the structure survives?

Scientific question:  How does height of the structure affect the amount of time the structure survives?

How Does Style of Structure Affect Length of Time Structure Survives? 
How Does Intensity of Quake Affect Length of Time Structure Survives?

	Intensity of quake

	low
	medium
	high

	Style of structure
	slab
	               sec
	              sec
	              sec

	
	pile
	               sec
	              sec
	              sec

	
	triangle
	              sec
	              sec
	              sec


This chart allows students to record data for intensity of quake and style of structure.  First, any cell that has multiple entries needs to be averaged, and the averaged number needs to be inserted.  For example, when looking at the collected data, let’s assume that five students built a slab structure and subjected that structure to a medium intensity quake.  Students would take the times recorded by those five people, find the average of those times, and place the average time in the chart. 
 The alternative is to make a more simplistic chart that only shows one variable such as style of structure.  Then students duplicate the chart for each different structure height and each different quake intensity and for each structure style.  That could create quite a few charts.  Using the chart above, the students will analyze the data for two variables.  They will compare each ROW separately to determine the effect of earthquake intensity on the amount of time a structure stands.  They will compare each COLUMN separately to determine which structure affects the amount of time a structure stands.  They should have 9 different results.  Possible conclusions are as follows:

The ___________ structure stayed standing the greatest amount of time when the quake level was low. 
The ___________ structure stayed standing the greatest amount of time when the quake level was medium.

The ___________ structure stayed standing the greatest amount of time when the quake level was high.

The slab structure stayed standing the greatest amount of time when the quake level was ___________.

 The pile structure stayed standing the greatest amount of time when the quake level was ___________.

The triangle structure stayed standing the greatest amount of time when the quake level was ___________.

The only variable not included in this chart is height of structure.  Therefore, this chart will need to be duplicated for each different height.  For example, the first chart could be for all structures at all intensities that are 45 cm high.  


An alternate chart is included below.  This chart allows students to record data for height of structure and style of structure.  Students will need to complete one of these charts for low level quakes, one for medium level quakes, and one for high level quakes.  Remember that not all cells will be filled and some cells will have multiple answers that need to be averaged.
How Does Height of Structure Affect Length of Time Structure Survives?

How Does Style of Structure Affect Length of Time Structure Survives?

	Style of structure

	slab
	pile
	triangle

	Height of structure
	_____ cm
	               sec
	              sec
	              sec

	
	_____ cm
	               sec
	              sec
	              sec

	
	_____ cm
	              sec
	              sec
	              sec


Station 7:  Energy Beam
Scientific Question:  How does programming of settings affect the number of sensors illuminated?

This activity involves finding the settings needed to make all four sensors illuminate.  Students will simply sort the sheets by their settings.  The goal is to find which 6 settings are necessary to make the sensors illuminate.  Students will look for patterns.  Does more than one pattern allow 1, 2, 3, or 4 sensors to light?  Does more than one student have the same pattern in order to ensure that the pattern is indeed the one to make all sensors light?
How Does Settings Pattern Affect the Number of Sensors Illuminated?

        LASER 1



       LASER 2
	Settings pattern
	Number of Sensors Illuminated
	Settings pattern
	Number of Sensors Illuminated

	 A___ B___ C___ D___ E___ F___
	
	 A___ B___ C___ D___ E___ F___
	

	A___ B___ C___ D___ E___ F___
	
	A___ B___ C___ D___ E___ F___
	

	A___ B___ C___ D___ E___ F___
	
	A___ B___ C___ D___ E___ F___
	

	A___ B___ C___ D___ E___ F___
	
	A___ B___ C___ D___ E___ F___
	

	A___ B___ C___ D___ E___ F___
	
	A___ B___ C___ D___ E___ F___
	

	A___ B___ C___ D___ E___ F___
	
	A___ B___ C___ D___ E___ F___
	

	A___ B___ C___ D___ E___ F___
	
	A___ B___ C___ D___ E___ F___
	

	A___ B___ C___ D___ E___ F___
	
	A___ B___ C___ D___ E___ F___
	








