Lesson Plan 4

Review Day 1

Purpose and Central Focus
This lesson is part of a learning segment on the roots of polynomials. The purpose of this lesson is to consolidate unit learning about polynomials, including techniques and approaches for finding roots in light of more fulsome knowledge of these. This consolidation is useful in its own right, but it will also provide an opportunity to deepen understanding and engagement with the earlier material. On a more pedestrian level, this lesson serves as a first chance to revise and review for a forthcoming unit test.
The learning here will have meaning in the same ways and forms that our other lessons had – the applications and challenges offered by polynomials are essentially limitless. This lesson, however, also offers students a chance to focus on and refine their mathematical thinking as, now that multiple routes of attack are known for most problems, students consider and balance these possibilities, discovering efficiencies and concepts in the process.

Illinois Learning Standards/Common Core Standards/Content Area Standards
· HSA.APR.B.3 – Identify zeros of polynomials when suitable factorizations are available, and use the zeros to construct a rough graph of the function defined by the polynomial.
· HSA.APR.D.6 – Rewrite simple rational expressions in different forms; write a(x) ÷ b(x) in the form q(x) + r(x)/b(x), where a(x), b(x), q(x), and r(x) are polynomials with the degree of r(x) less than the degree of b(x), using inspection, long division, or, for the more complicated examples, a computer algebra system.

Objectives
1. Given a polynomial P over the rationals (C), the learner (A) will flexibly apply techniques including synthetic substitution, the Rational Zero Theorem, and the Fundamental Theorem of Algebra to find all of the zeros of P (B) in 80% of cases (D).
2. Given a rational expression (C), the student (A) will flexibly apply techniques including long division, synthetic division, cancellation, and exponent properties to reduce the expression to standard form AND state whether the reduced form is a polynomial (B) in 90% of cases (D).

Duration
47 minutes.

Materials and Equipment
· Student note packet.
· Video tutorials for direct presentation and example exercises.
· Website to disseminate of these.
· Student and teacher textbooks (McGraw Hill Integrated Math 3).
· Student answer sheets for marking previous work (4-8: odd-numbered exercises 11-37; even-numbered exercises 52-65).
· Fully-worked answer sheet of head problems (4-R: 11, 17, 22, 34, 41 & 53).
· Graphing calculators.

Gaining Attention/Introduction/Anticipatory Set (3 minutes)
I write on the board the following polynomial equation: 5x5 - 30x4 – 60x3 + 610x2 + 55x – 580 = 0. I ask students to think about it for a moment without trying to solve it necessarily. Then, I present three options for attacking the equation: 1. use the R.Z.T. and evaluate using synthetic substitution, 2. factor, or 3. generate a graph and look for x-intercepts. I ask for a “1-2-3” finger show as to which they prefer. 

Inform Learners of Objectives (2 minutes)
After tallying responses, I ask students whether they think all three avenues would “work,” i.e. find some roots if we do them properly. I reinforce or introduce the idea that yes, they would all work. In fact, they not only work, they work together! I would attack this problem by factoring out a 5 (method 2), then make a graph to find a root or two (method 3) and verify them using the R.Z.T. (method 1), then factor those out using synthetic substitution (method 1), and then directly factor the depressed polynomial that remains (method 2).

I then introduce the objective for the day: Use all the polynomial techniques we’ve learned to attack review problems, remembering they work well together.

Stimulate Recall of Prior Learning (3-10 minutes)
Students mark their own results on classwork from previous lesson (4-8: odd-numbered exercises 11-37; even-numbered exercises 52-65). Students may ask for review of certain exercises and it is appropriate to address these to a moderate degree in this lesson, continuing to encourage students and/or groups to show and explain their results to the extent possible.

Provide Learning Guidance (5-10 minutes; varies by group)
Instruct students to begin battery of review questions (4-R: 11-47 & 53-56) by trying the lead problems for each section with their group (4-R: 11, 17, 22, 34, 41 & 53). Co-teacher and I check on group progress as they work on each problem: if successful, they proceed to work on the entire battery; if not, co-teacher and I guide group through further similar problems.

As this is a review section, we can expect that students are at least familiar with each kind of problem encountered. Further, scope for guidance covers entire unit. In general, I’m looking for (with underlined areas expected to raise special concerns):
· Correct use of exponent properties in reductions.
· Proper reduction
· Elimination of decimals and negative exponents
· Selection of effective division technique.
· Use of u-substitution in factoring.
· Evaluation by efficient synthetic substitution (as opposed to direct evaluation).
· Use of depressed polynomial methods when available.

Assessing questions for student understanding include:
· How do you know this is fully simplified?
· Why didn’t you use [long division, synthetic division, distribution] here?
· What if someone said the [degree/lead coefficient] is [other value from polynomial]?
· How did you obtain this factorization?

Students are released to work with group support on in-class assignment as they and I are satisfied that they understand the presented content from pre-class session.

[bookmark: _GoBack]Elicit Performance (Practice) (10-26 minutes)
Students work in small groups on battery of exercises from our text (4-R: 1-47 & 53-56). As students work, cooperating teachers ask assessing questions and pose advancing prompts, especially noting any areas of general difficulty and specific student needs. Prompts fade as groups progress through battery.

Provide Feedback (5-10 minutes)
Groups are called on in succession to share and explain their results to selected problems. Consider issues discussed in “Provide Learning Guidance” section during these presentations. If possible, note and encourage sharing by other groups who used different methods to reach the same result, as this shows the polymorphism of the techniques used. Encourage presenters to reflect on the efficiency of their method.

Assess Performance (0 minutes)
Main avenue of formal evaluation is unit test, occurring after segment. Semi-formal assessment is obtained by work product and self-marks on classwork, obtained in succeeding lesson. Assessing prompts noted in above items provide further scope for informal assessment.

Enhance Retention and Transfer (3 minutes)
When a few minutes remain, ask students to write a short exit ticket with the following items:
1. A student I had in the past said he found a way to use his graphing calculator to check the candidate zeros from the R.Z.T. Do you believe him? Why?
2. After today’s work, which section are you most with? Least comfortable with?
