Integration Matrix

Unit/Theme: Exponential and Logarithmic Functions
Unit Questions: 

	Bloom’s Taxonomy
	Knowledge
	Comprehension
	Application
	Analysis
	Evaluation
	Synthesis

	Gardner’s Multiple Intelligences
	tell, list, define, label, recite, memorize, repeat, find, name, record, fill in, recall, relate
	locate, explain, summarize, identify, describe, report, discuss, review, paraphrase, restate, retell, show, outline, rewrite
	demonstrate, construct, record, use, diagram, revise, reformat, illustrate, interpret, dramatize, practice, organize, translate, manipulate, convert, adapt, research, calculate, operate, model, order, display, implement, sequence, integrate, incorporate
	compare, contrast, classify, critique, categorize, solve, deduce, examine, differentiate, appraise, distinguish, experiment, question, investigate, categorize, infer
	judge, predict, verify, assess, justify, rate, prioritize, determine, select, decide, value, choose, forecast, estimate 
	compose, hypothesize, 
design, formulate, create, invent, develop, refine, produce, transform



	Verbal/Linguistic 
poetry, debate, storytelling, essay, checklist, journal
	Memorize the rules of logarithms, and say them to the class ( p. 403)
	Make up a story, similar to the chess / rice one you heard in class, explaining exponential growth (or make up a story for exponential decay)
	Explain to the class how logarithmic rules are used when solving logarithmic / exponential equations.  Give examples, and be prepared to answer questions.
	
	
	Create an audio lesson, or podcast for solving logarithmic problems for future students.  Have your listeners follow your directions as they use the same textbook.  Include 4 different types of problems.  

	Visual/Spatial 
drawing, model, poster, photograph, storyboard, illustration, board game
	Make flashcards of the  rules of logarithms (p. 403)
	Draw a chessboard, and write on each space the number of grains of rice that would be given to the character in the story.
	Make a board game of problems simplifying/solving exponential and logarithmic expressions/equations.  Make an accompanying answer key and set of rules.
	On a poster, compare the rules for exponents and logarithms.  
	Using Zipf’s law, model the population and rank for cities in a country.  Make a poster of your results.
	Create a book for next year’s students on solving logarithms.  Illustrate with examples.  Begin with simple examples, and get progressively more difficult.

	Logical/
Mathematical 
diagram, outline, timeline, chart, critique, graph
	Make a chart of the rules of logarithms (p. 403) and  related exponents (p. 95)
	Graph an exponential function, and then graph its corresponding logarithmic function.
	Solve a list of logarithmic equations.  Make sure you check each answer!
	Choose 4 different types of logarithmic equations to choose.  Write a flowchart of steps to follow in order to solve the equations.
	Graph the amount of radioactive material remaining over 10 half-lives.  Use logarithmic paper.
	Create a table of approximate logarithms for integers 1 through 9, using log2 = 0.301 as your basis.    Make up a few logarithmic problems, and solve manually with your table, then verify with the calculator.


Continued 

	Bloom’s Taxonomy
	Knowledge
	Comprehension
	Application
	Analysis
	Evaluation
	Synthesis

	Naturalist 
classification, collection, solution to problem, display, observation, forecast, investigation, simulation, exhibit, identification
	
	Predict how many guesses you would have to make to find a word in a 20,000 word dictionary if you divided the words in half, and took that half the word is in, and then continued to do it until you found the word.  Then do it, and see if your guess is correct.  
	Write and solve a series of logarithmic problems whose difficulty level  progresses 
	Make a list of sounds from either ends of the sound spectrum.  Calculate their intensities, and compare the levels in db.
	Find the pH of a person’s blood using  Henderson-Hasselbach’s  equation.  Predict the approximate concentration of carbonic acid in a person’s blood given their pH and bicarbonate concentration.
	

	Musical
song, rap, lyrics, composition, 
jingle/slogan, melody
	Compose lyrics to a song or rap which will help you remember the rules of logarithms. (p. 403)
	Make up a song about the rice and chess story we talked about in class.  Include some real numbers of rice grains in your song.
	Write a song / rap on converting exponents to logarithms.
	
	
	Look up music and logarithms  (The blog http://iyerdeepak.wordpress.com/2009/11/11/music-and-logarithms/  gives a pretty good explanation.   Predict the frequencies for the four middle octaves on the piano keyboard.  You can sing/hum a demo.

	Bodily/Kinesthetic 
role play, skit, pantomime, dance, invention, lab, improvisation, prototype
	Make and perform a skit of one person teaching another the rules of logarithms. (p. 403)
	Perform a skit for class showing exponential growth.  You can use any small objects you wish (rice, pennies, M&Ms, etc.)  When the numbers get too large, draw pictures to show us (to scale)
	Make and perform a skit about applying the rules of logarithms.  You can use props like equal signs, e, ln, x, numbers, and operations, and use movement to shown where and how operations and numbers change places.  
	
	
	Videotape a skit about a scientist who accidentally unleashes harmful bacteria.  The scientist then unleashes other bacteria to destroy the first type.  Use exponential functions to calculate when there are enough of the second type to counteract the first type, & save the world.

	Intrapersonal 
journal, log, goal statement, belief statement, 
self-assessment, editorial
	Copy into your journal the rules for logarithms.  (p. 403)
	If you had $1,000,000, and gave away half of your money away each day, write in your journal the amount you would have after 25 days.  Share your results with the class.
	Calculate the total amount you would pay on a $250,000 mortgage for 30 years at 8% interest.  Calculate one month’s payment.  How much payment difference per month is there is the interest rate is 1% less?  1% more?
	
	
	Create in your journal  proofs concerning the rules of logarithms.  (p. 403) Be careful to change logs to exponents, and vice versa.

	Interpersonal
discussion, roundtable, service learning, conversation, group activity, position statement, interview
	Working in a group, for each logarithm rule, one person says the first part of the rule, another person finishes it.
	In your group, explain the steps how to change one side of the rule to the other side.
	In a group, solve a set of equations collaboratively, where each student performs one step, then passes the problem on to the next student.
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