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	Essential Understandings

	· Fundamental themes or big ideas that provide meaning and coherence to the mathematics being learned. 
Uncertainty – Variation in data appears naturally from repeated measures because measures and collection of data are inherently uncertain.
Functional Relationship (between two variables or quantities): A function describes how one thing depends upon another.

Patterns: Patterns is a process of change that repeats in predictable ways.



	Essential Questions
	Knowledge & Skills

	· Simple thought-provoking questions that guide the lesson.  

Is there a relationship between a launch angle and the corresponding distance launched?
How can we describe the pattern in that relationship?  Is it linear?  If not, what model can we use to describe it?
	· Specific content standards that are addressed during the lesson.  

Generate and collect data (4.4.6 A)
Make inferences and formulate and evaluate arguments based on displays and analysis of data. (4.4.7 A)
Use patterns and linear functions to model situations. (4.3.8 C)

Analyze functional relationships to explain how a change in one quantity can result in a change in another using pictures, graphs, charts, and equations. (4.3.8 C)

Estimate lines of best fit and use them to interpolate within the range of the data. (4.4.8 A)

Calculators and computers used to record and process information – 4.4.8 A



	Assessment Evidence

	· Targeted Understanding Performances – behaviors that demonstrate a level of understanding. 
 

Collecting/Organizing/Displaying/Describing data

Interpreting (data) – written & oral
Recognizing relationships or patterns in data 
Making inferences based on recognized patterns
Appropriate use of technologies



	Learning Activities

	· A description of the sequence of learning activities for the lesson 


See the Bears in Space Activity worksheet.



	Background Notes 

	· A description of the key concepts in the lesson. 


The relationship between the cited variables or factors (the launch angle – the # of books – and the distance launched), and a pattern between those two variables, if one exists, may be linear or non-linear.
The line of best fit may be computed using all the data points (showing the uncertainty or variation at each launch angle) or the mean value at each launch angle.
Rate of Change – If two quantities vary proportionally, that relationship can be represented as a linear function.                   

	Materials 

	· Student Materials 

Student worksheet

Transparencies & Markers for teams

Five books, gummy bears, a tape measure, and a launcher for each team.




Name:____________________________



Bears in Space –Trends










Adapted from Statistics in Action









Key Curriculum Press (2004)
Follow the directions below, enter your data in the supplied table, and then plot the points below or on separate graph paper.
Directions for making a launcher: Make your launcher from tongue depressors or Popsicle sticks and rubber bands.  First wind a rubber band enough times around one end of a stick so that it stays firmly in place.  Then place that stick and another together and wind a second rubber band tightly around the other end of the two sticks to bind them firmly together.  Insert a pencil between the two sticks as a fulcrum.
1. Within your group of 3 (launcher, measurer, recorder) take 5 measurements (from the front of the ramp), to the nearest half-inch for each launch angle and enter the data in the table below.  Randomize the order of the launch angles (e.g., toss a die).
	
	Launch #

	# Books (Launch Angle)
	1
	2
	3
	4
	5

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
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2. [image: image2.wmf]Plot the points below or on separate graph paper.
  Label your axes.  






3. Is there a linear pattern or trend in the plotted points?  
If not, describe the distribution of the plotted points.  

If so, estimate the equation of the line of “best fit” passing through the points.  After estimating the equation, you may check it by finding the line of best fit using a graphing calculator.  

Will you get the same line of best fit by using the “mean” value at each launch angle?  What’s the benefit in using the means instead of all the points?
4. If there is a linear trend, explain the meaning of the slope within the context of this situation.  Also explain the meaning of the vertical and/or horizontal intercept(s) within the context of this situation.

