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Second-Year Algebra with CAS:
Teaching, Learning, and Assessment
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Teaching: Flexibility
· Some of the things we taught previously will not be important 21st-century skills.

· Students need to learn how to learn, and we need to teach them.

· A shift from “how do we solve this?” to “how many ways can we solve this?”
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Learning: How to Generalize

(1) Start with specific examples.
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(2) Ask for another example with the same pattern; verify that the hypothesis still holds.

(3) Describe the general pattern in words and/or algebraic notation.

(4) Try to prove the general pattern.

(5) Expand on the ideas.  Go nuts.

· What if the coefficients form an arithmetic sequence?  

· What if the sequences don’t have the same common difference?  

· What if the sequences are geometric, with or without the same common ratio?
Learning: Equations and Expressions can take many forms.  Choose wisely!
· What do standard form, vertex form, and factored form of a quadratic tell you?


y = x2 – 8x + 15

(y + 1) = (x – 4)2

y = (x – 3)(x – 5)
· What do standard form, factored form, and quotient-remainder form of a rational function tell you?
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· Are these solutions to the equation 3x2 – 8x – 5 = 0 equivalent?

[CAS]
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[Quadratic formula]  
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Assessment: How does testing change?
· CAS is irrelevant to the question 
· Questions involving only arithmetic, not symbolic manipulation
· Graph a function
· Fit a model to data
· CAS makes the question trivial.  Approaches:
· The two-tier exam: Require some paper-and-pencil skills

· Solve for t:  54 = 2(1 + r)3     -- AND --    Solve for t: 
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· Get more general: turn a number into a variable

· “Find the seventh term of an arithmetic sequence with first term 11 and common difference 8.5” becomes “Find the seventh term of an arithmetic sequence with first term k and common difference d.”

· Require interpretation of answers: Thinking Also Required
· “When is the ball 10 feet high” becomes “When does the ball go through the hoop.”

· Focus on the Process rather than the Answer
· Show some work that proves that 
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· Turn the question around: Jeopardy style
· Write three different expressions equivalent to  ln(24)

· CAS allows additional solution methods

· CAS is required 

· The algebra is too challenging

· The symbolic manipulation gets in the way of the work
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