STEM 4033 STEM Quick Challenge Assignment (50 pts.)
What is a quick challenge?
· A quick challenge introduces students to one learning concept or idea from the standards. This concept will generally be presented again in a larger design challenge. The quick challenge is used to introduce the idea and ‘hook’ the students.
· For example:
· If I were planning to teach a lesson related to STL Standard #18 Transportation Technology and K-2 Benchmark B (Vehicles move people or goods from one place to another in water, air or space, and on land), I might use the following quick challenge at the beginning of class to introduce the idea:
· Students will work as a member of a small team and use a 6” square of aluminum foil to build a boat that will hold the most pennies. The vessel will be placed in a bucket of water and pennies will be added until the vessel sinks. Such an activity can be used to introduce the concepts of balance, stability, buoyancy, cargo, etc. 
· Such a quick challenge would be followed by an information session where Standard #18 will be expanded upon and other STEM content added. Then the lesson might conclude with a larger design challenge (i.e., carve a sailboat from Styrofoam that can be powered down a water-filled rain gutter with a box fan). This larger sailboat design lesson will:
· Expand upon the knowledge and experience gained in the original quick challenge and add new features from related STEM standards (i.e., propulsion, time, distance, rate, graphing, etc.).  
What does a quick challenge look like?
· Quick challenges should last no longer than 15-20 minutes from start to finish.  They should also:
· Use simple and common materials; 
· Require students to construct/build something using a curtailed or simplified version of the design loop.
· Focus on one piece of information from content standards/benchmarks.
· Fit into a larger design challenge or lesson that will follow.
Assignment: 
· Work individually to develop a quick challenge for one idea/concept for a given learning standard. 
· Format:
1. Standard: Identify one math or science standards outlined below or another appropriate standard.
2. Quick Challenge: Develop a quick challenge that will introduce a concept related to the standard. This may include a simple written design brief for the student, or written instruction that the teacher will present orally.
3. Methodology: Describe the method by which the teacher will implement the quick challenge (materials needed—keep it simple, testing procedure, concepts to reinforce)
4. Student Feedback: Quick challenges are typically ungraded assignments, but develop some method by which students can be provided with feedback concerning their performance.  This may be a list of question prompts that might be used for formative assessment.
5. Content Outline: Outline the major concepts or content that would ideally be delivered following the quick challenge (just an outline, no need for including all content information at this point).  This may include key vocabulary or formulas.
6. Larger STEM Challenge: Identify a larger STEM design challenge that could follow and expand upon this quick challenge (just 1-2 sentences describing the larger STEM challenge that could follow). 
· A paper copy of all materials (2-3 pages maximum). 
· During the next class meeting you will submit your quick challenge to another student (printed paper copy).  You will also need to prepare any materials and tools that will be needed as they will attempt to solve the quick challeng.  During this time, you will play the role of the “teacher” and they will play the role of the “student.” The “student” will not only attempt to complete the quick challenge, but they will also provide you with feedback concerning the appropriateness of the quick challenge. 
· After your first delivery, you will have the opportunity to hone/perfect your quick challenge and then submit it for assessment before the due date as an e-mail attachment (Word and .pdf).
[bookmark: _GoBack]Quick Challenge Checklist
Directions: 

The quick challenge should clearly and concisely include the following components. Using your best judgment, provide the author with feedback.

	
	Yes
	No

	QC is clearly tied to a standard and it is identified
	
	

	The QC concept could be expanded upon later (students completing larger problem)
	
	

	The QC would likely “hook” the student or capture his/her attention
	
	

	QC could be completed by grade-level students in 15-20 minutes
	
	

	QC uses simple and common materials
	
	

	QC requires students to build something
	
	

	QC uses a curtailed design loop methodology
	
	

	Author includes instructions (oral or written) that could be easily followed
	
	

	Author outlines some major concepts that could be delivered after the QC is complete
	
	

	Author identifies a larger STEM challenge that could follow
	
	

	As a reviewer, I am inclined to steal this idea and use in my future classes
	
	



Required Detailed Comments:

1. I really liked this about the QC:











1. The following areas need improvement:





	
Science
	Math

	1st Grade

	Waves: Light and Sound
1-PS4-1-Plan and conduct investigations to provide evidence that vibrating materials can make sound and that sound can make materials vibrate.  
1-PS4-2-Make observations to construct an evidence-based account that objects can be seen only when illuminated.
1-PS4-3-Plan and conduct an investigation to determine the effect of placing objects made with different materials in the path of a beam of light.  
1-PS4-4-Use tools and materials to design and build a device that uses light or sound to solve the problem of communicating over a distance.  

Structure, Function, and Information Processing
1-LS1-1-Use materials to design a solution to a human problem by mimicking how plants and/or animals use their external parts to help them survive, grow, and meet their needs.
1-LS1-2-Read texts and use media to determine patterns in behavior of parents and offspring that help offspring survive.  
1-LS3-1-Make observations to construct an evidence-based account that young plants and animals are like, but not exactly like, their parents. 

Space Systems:  Patterns and Cycles
1-ESS1-1-Use observations of the sun, moon, and stars to describe patterns that can be predicted.  
1-ESS1-2-Make observations at different times of year to relate the amount of daylight to the time of year. 

Engineering, Technology, and Applications of Science
1-ETS1-1-Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the development of a new or improved object or tool. 
1-ETS1-2-Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem. 
1-ETS1-3-Analyze data from tests of two objects designed to solve the same problem to compare the strengths and weaknesses of how each performs. 

	Operations and Algebraic Thinking
AR.Math.Content.1.OA.C.6 - Add and subtract within 20, demonstrating computational fluency for addition and subtraction within 10
AR.Math.Content.1.OA.D.7 - Understand the meaning of the equal sign and determine if equations involving addition and subtraction are true or false
AR.Math.Content.1.OA.D.8 - Determine the unknown whole number in an addition or subtraction equation relating three whole numbers 

Measurement and Data
AR.Math.Content.1.MD.A.1 - Order three objects by length; compare the lengths of two objects indirectly by using a third object
AR.Math.Content.1.MD.A.2 - Express the length of an object as a whole number of length units, by laying multiple copies of a shorter object (the length unit) end to end; understand that the length measurement of an object is the number of same-size length units that span it with no gaps or overlaps AR.Math.Content.1.MD.B.3 - Tell and write time in hours and half-hours using analog and digital clocks
AR.Math.Content.1.MD.B.4 - Identify and know the value of a penny, nickel, dime, and quarter
AR.Math.Content.1.MD.B.5 - Count collections of like coins (pennies, nickels, and dimes)
AR.Math.Content.1.MD.C.6 - Organize, represent, and interpret data with up to three categories, using tally tables, picture graphs and bar graphs

Geometry
AR.Math.Content.1.G.A.1 - Distinguish between defining attributes (e.g., triangles are closed and three-sided) versus non-defining attributes (e.g., color, orientation, overall size); build and draw shapes to possess defining attributes
AR.Math.Content.1.G.A.2 - Compose two-dimensional shapes (e.g., rectangles, squares, trapezoids, triangles, half-circles, and quarter- circles) or three-dimensional shapes (e.g., cubes, right rectangular prisms, right circular cones, and right circular cylinders) to create a composite shape
AR.Math.Content.1.G.A.3 - Partition circles and rectangles into two and four equal shares, describe the shares using the words halves, fourths, and quarters, and use the phrases half of, fourth of, and quarter of, describe the whole as two of, or four of, the shares, and understand for these examples that decomposing into more equal shares creates smaller shares









	4th Grade

	Structure, Function, and Information Processing 
4-PS4-2-Develop a model to describe that light reflecting from objects and entering the eye allows objects to be seen.
4-LS1-1-Construct an argument that plants and animals have internal and external structures that function to support survival, growth, behavior, and reproduction.  
4-LS1-2-Use a model to describe that animals receive different types of information through their senses, process the information in their brain, and respond to the information in different ways.  

Waves:  Waves and Information
4-PS4-1-Develop a model of waves to describe patterns in terms of amplitude and wavelength and that waves can cause objects to move.  
4-PS4-3-Generate and compare multiple solutions that use patterns to transfer information.

Energy
4-PS3-1-Use evidence to construct an explanation relating the speed of an object to the energy of that object.
4-PS3-2-Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and electric currents.  
4-PS3-3-Ask questions and predict outcomes about the changes in energy that occur when objects collide. 
4-PS3-4-Apply scientific ideas to design, test, and refine a device that converts energy from one form to another.
4-ESS3-1-Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses affect the environment.  

Earth’s Systems: Processes that Shape the Earth
4-ESS1-1-Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for changes in a landscape over time.  
4-ESS2-1-Make observations and/or measurements to provide evidence of the effects of weathering or the rate of erosion by water, ice, wind, or vegetation.  
 4-ESS2-2-Analyze and interpret data from maps to describe patterns of Earth’s features.  
4-ESS3-2-Generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans.

Engineering, Technology, and Applications of Science
4-ETS1-1-Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, or cost. 
4-ETS1-2-Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and constraints of the problem. 
4-ETS1-3-Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects of a model or prototype that can be improved.      

	Operations and Algebraic Thinking
AR.Math.Content.4.OA.C.5 - Generate a number or shape pattern that follows a given rule - identify apparent features of the pattern that were not explicit in the rule itself

Number and Operations – Fractions
AR.Math.Content.4.NF.A.2 - Compare two fractions with different numerators and different denominators (e.g., by creating common denominators or numerators, or by comparing to a benchmark fraction such as ½) - recognize that comparisons are valid only when the two fractions refer to the same whole. Record the results of comparisons with symbols (>, =, <), and justify the conclusions (e.g., by using a visual fraction model)

Measurement and Data
AR.Math.Content.4.MD.A.1 - Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb, oz.; l, ml; hr, min, sec; yd, ft, in; gal, qt, pt, c - record measurement equivalents in a two-column table
AR.Math.Content.4.MD.A.2 - Use the four operations to solve word problems involving distances, intervals of time, liquid volumes, masses of objects, and money including the ability to make change; including problems involving simple fractions or decimals, and problems that require expressing measurements given in a larger unit in terms of a smaller unit - represent measurement quantities using diagrams such as number line diagrams that feature a measurement scale
AR.Math.Content.4.MD.A.3 - Apply the area and perimeter formulas for rectangles in real world and mathematical problems
AR.Math.Content.4.MD.B.4 - Make a line plot to display a data set of measurements in fractions of a unit (e.g., 1/2, 1/4, 1/8) and solve problems involving addition and subtraction of fractions by using information presented in line plots
AR.Math.Content.4.MD.C.5 - Recognize angles as geometric shapes that are formed wherever two rays share a common endpoint, and understand concepts of angle measurement
AR.Math.Content.4.MD.C.6 - Measure angles in whole-number degrees using a protractor and sketch angles of specified measure

Geometry
AR.Math.Content.4.G.A.1 - Draw points, lines, line segments, rays, angles (right, acute, obtuse), and perpendicular and parallel lines and identify these in two-dimensional figures
AR.Math.Content.4.G.A.2 - Classify two-dimensional figures based on the presence or absence of parallel or perpendicular lines, or the presence or absence of angles of a specified size
Recognize right triangles as a category and identify right triangles
AR.Math.Content.4.G.A.3 - Recognize a line of symmetry for a two-dimensional figure as a line across the figure such that the figure can be folded along the line into matching parts
Identify line-symmetric figures and draw lines of symmetry



