Main and Subordinate Ideas
 Teacher: Connie Young

 




      School: Stockdale High School
	Content Area Standard:

RC 2.0, 2.5; WA 2.2, 2.3

Grades 9 and 10
	 Read and understand grade level appropriate materials. Analyze organizational patterns, arguments, positions advanced. Extend ideas presented in primary or secondary sources through original analysis, evaluation, and elaboration. Write responses to literature:  identify and assess the impact of perceived ambiguities…and complexities within the text. Write expository compositions… [and] marshal evidence in support of a thesis and related claims, including information on all relevant perspectives. Convey information accurately and coherently.

Academic Vocabulary:  English: thesis, anecdote, irony, analogy, counterintuitive

                                       Math: proofs (left-wing and right-wing), conjecture, 

                                                  topography

                                       Workplace: disclaimer



	Literacy Standard:

CERT: 1.2, 1.3, 2.0, 2.1


	Identify main idea; determine major and subordinate ideas; synthesize information from reading and incorporate it into a writing assignment



	Instructional Objectives

· Definition of what is to be taught and learned

· 
	Teach students to exercise stamina and persistence to explore new ideas through reading a nonfiction article about math and the validity of proofs. Teach students to see how the writer’s organization of ideas influences the degree to which readers will understand his complex ideas. How does organization of ideas help increase reader’s comprehension of challenging or abstract concepts? 

	Reading Strategies
	Anticipatory Set, cooperative reading, graphic organizer/reading guide questions to answer, class discussion, and post-reading/writing/discussion activity.



	Curriculum

· Lesson Content

	Content contains appropriate reading for GATE/ Pre-AP students, guided reading through teacher-created worksheet, and class discussion.

Lesson engages students in speaking, reading, writing, speaking, and writing some more.



	Instructional Delivery

· Procedures

· Strategies

	Anticipatory Set: What is a synonym for “proof”? Ask students, what is a proof? How are they important in math? How often do you read about math in the news?
Read: Hand out and have students read in pairs Devlin’s “Mathematics Faces Uncertainty” and fill in the guided reading chart/set of questions that focus on the organization, main idea, and subordinate ideas in the article.

Discuss findings in large group/class setting.
Post Reading Assignment: Quickwrites or short answer essay questions, asking students to identify the irony, analogies, or how organization of information in article helped or hindered students’ comprehension



	Evidence/Assessment


	Guided-reading worksheet information, class discussion, and post-discussion “testing” through some reflective writing


	Accommodations

· Reading difficulties

· Advanced learners

· English learners
	This is more for advanced learners, but anyone wanting to try it with students of differing levels should do so. Teachers can read it aloud and pause to let students fill out charts together in small groups.  

	Text

Instructional Materials


	Devlin, Keith. “Mathematicians Face Uncertainty.” Discover. 25 : 01. Jan 2004.      http://www.discover.com/issues/jan-04/features/mathematics/.     
Teacher-created guided reading sheet


Devlin, Keith. “Mathematicians Face Uncertainty.” Discover. 25 : 01. Jan 2004.  http://www.discover.com/issues/jan-04/features/mathematics/     
(1) This will surely be remembered as the year mathematicians finally had to agree that their prized notion of “absolute proof” is an unattainable ideal—an excellent goal to strive for, but achievable only in relatively simple cases. Moreover, they were forced to make this adjustment under the harsh glare of the media, following three major news stories about so-called mathematical proofs. 

(2) Early in the year, American mathematician Daniel Goldston and his Turkish colleague Cem Yildirim announced a proof of the twin prime conjecture, which says there are an infinite number of prime numbers differing by two, such as 3 and 5, or 11 and 13. Although experts around the world initially agreed that the new proof was correct, a few weeks later an insurmountable error was discovered.

(3) In late 2002 the Russian mathematician Grigori Perelman posted on the Internet what he claimed was an outline for a proof of the Poincaré conjecture, a famous century-old problem of the branch of mathematics known as topology. If Perelman is correct, he will pocket a $1 million prize offered for a solution by the Clay Mathematics Institute. But after months of examining the argument, mathematicians are still unsure whether it is right or not.

(4) Never mind a delay of weeks or months—pity poor Thomas Hales, an American mathematician who has been waiting for five years to hear whether the mathematical community has accepted his 1998 proof of astronomer Johannes Kepler’s 390-year-old conjecture that the most efficient way to pack equal-size spheres (such as cannonballs on a ship, which is how the question arose) is to stack them in the familiar pyramid fashion that greengrocers use to stack oranges on a counter. After examining Hales’s argument for five years, in the spring of 2003 a review panel of world experts appointed by the prestigious journal Annals of Mathematics finally declared that, whereas they had not found any irreparable error in the proof, they were still not sure that it was correct. The journal agreed to publish Hales’s proof, but only with a disclaimer saying they were not sure that it was right.

(5) What all three episodes reflect is the complexity and abstraction of many modern proofs. Even the experts find it almost impossible to be sure if some arguments are correct. 

(6) So where does all this leave the field of mathematics? Ever since the idea of proof was introduced by the ancient Greeks around 600 B.C., it has played a major role in the subject. In his mammoth work Elements, written around 300 B.C., Euclid began by writing down axioms—basic assumptions whose truth was assumed to be self-evident—and using them, with logically sound arguments, to deduce the theorems of geometry. As mathematicians from the 19th century onward ventured into ever greater heights of abstraction, the axiom-proof approach became an indispensable tool for handling concepts that were frequently counterintuitive.

(7) So what exactly is a proof? There are two very different answers. One answer, which I will call the right-wing (the “right or wrong” or “rule of law”) definition, is that a proof is a logically correct argument that establishes the truth of a given statement. The other answer, the left-wing definition (fuzzy, democratic, and human centered), is that a proof is an argument that convinces a typical mathematician.

(8) The right-wing concept of a proof is valid in an idealistic sense. The problem is that, except for trivial cases, it is not clear that anyone has ever seen such a thing. The examples familiar to most people from their high school math classes are the geometric arguments Euclid presented in Elements. But as the German mathematician David Hilbert pointed out in the late 19th century, many of those arguments are logically incorrect. Euclid made repeated use of axioms that he had not stated, without which his arguments are not logically valid.

(9) It took some effort—following a delay of more than 2,000 years—for Hilbert to present correct proofs. Today most mathematicians regard his arguments as valid right-wing proofs, myself included. But if you push me to say how I know this, I will end up mumbling that his arguments convince me and have convinced all the other mathematicians I know. But that’s the left-wing definition of proof, not the right-wing one. After all, like everyone else I thought Euclid’s proofs were correct until I learned otherwise.

(10) And there’s the problem. The right-wing definition of mathematical proof is an unrealistic ideal, unattainable in the real world. Actual mathematical proofs are all left wing. An argument becomes a proof when the mathematical community agrees it is such. But at what point does that happen? The three cases I started with highlight the problem. All three arguments are far too long and complicated for anyone to seriously believe these are anything more than left-wing proofs. But are they even that? How can we ever be sure?

(11) Mathematicians have always said that proofs are to mathematics what experiments are to scientists: the way of telling right from wrong. After the events of 2003, it is clear that the comparison is closer than most mathematicians would care to admit. Just as all scientists must live with the ever-present possibility of experimental error, so too mathematicians, like our judicial system, may sometimes have to settle not for absolute proof but rather proof beyond a reasonable doubt.      

—Keith Devlin
For Study and Discussion
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1. This article features three mathematical proofs under scrutiny in 2003. Fill in the boxes with the needed information:

	Mathematician(s)
	The Proof Under Scrutiny
	What Math Scholars Are Saying/Doing About This?

	
	
	

	
	
	

	
	
	


2. Paragraph five seems to sum up both the writer’s frustration and the mathematicians’ frustration well. In your own words, show how paragraphs one through four move readers to the conclusion in paragraph five.

3. What is the subject matter in paragraph six? 

4. How is paragraph six a bridge and a turning point in the essay? In other words, how does the paragraph move the essay to its next logical point?

5. What is the difference between a right-wing proof and a left-wing proof, according to Devlin? Which is most likely the “truth” as we know it?

6. What was the point of the anecdote about David Hilbert’s information from the late 19th century?

7. Paragraph 11 begins with an analogy. What is it? Do you agree or disagree? Explain.

8. Paragraph 11 ends with another analogy. What is it? Do you agree or disagree? Explain.

