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Learning Unit Planning Guide

Grade Level/Subject 

	7th grade Math



Content Map of Learning Unit

Unit Concept/Topic

	Concepts to be learned: Students will learn the concepts of numbers, order, ratio, and patterns.

Topics to be learned: (underline topic for acquisition lesson)

1. Find the absolute value of a number and understand it as the distance from zero on a number line.

2. Compare and order rational numbers, including repeating decimals.

3. Add, subtract, multiply, and divide positive and negative rational numbers.

4. Solve problems using rational numbers.




Unit GPS/QCCs (include GA DOE reference number)

	M7G1: Students will understand the meaning of positive and negative rational numbers and use them in computation.




Clarifying Objectives for Entire Unit

	1. Student will understand the concept of positive and negative rational numbers and their relationship in terms of adding, subtracting, multiplying, and dividing and how that relationship affects the answer.
2. Student will know the definitions of absolute value, rational vs. irrational numbers, positive and negative rational numbers, repeating decimals, and how to draw and use a number line.
3. Student will be able to find absolute value, compare and order rational numbers, add, subtract, multiply, and divide positive and negative rational numbers, and solve problems using rational numbers. 



Unit Essential Questions 

(These should generate student interest; not just restate the GPS)

	You are a big-time movie producer.  Your very popular movie was just released over the weekend and you want to calculate your net profit or loss.  How much money did it cost to produce your movie and what were the weekend ticket sales?  Calculate your profit or loss.




Concept Map for Unit

How are topics related?

	(Copy and paste from PowerPoint, Inspiration, Spreadsheet, etc.)
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Authentic Assessment for Unit

Examples
(Assesses GPS)

	You and a partner have been placed in charge of a business.  As owners, you are to decide which product to sell based on which product will earn your company $100,000 in profit in the shortest amount of time (based on estimated sales).  There will be 5 products to choose from and students will be provided with the following information for each product:  Cost of production, Sales price, monthly advertising expenses, monthly staff wages, and estimated daily sales numbers.  Students will be asked to show all computations used in determining the most profitable product and they must answer the following questions:  Which product did you choose?  How many do you need to sell to reach $100,000?  How long will it take (number of days) to reach the desired goal
?




Rubric for Authentic Assessment

http://rubistar.4teachers.org/index.php
(Paste rubric here)

	CATEGORY 
	4 
	3 
	2 
	1 

	Mathematical Errors 
	90-100% of the steps and solutions have no mathematical errors. 
	Almost all (85-89%) of the steps and solutions have no mathematical errors. 
	Most (75-84%) of the steps and solutions have no mathematical errors. 
	More than 75% of the steps and solutions have mathematical errors. 

	Completion 
	All problems are completed. 
	All but 1 of the problems are completed. 
	All but 2 of the problems are completed. 
	Several of the problems are not completed. 

	Neatness and Organization 
	The work is presented in a neat, clear, organized fashion that is easy to read. 
	The work is presented in a neat and organized fashion that is usually easy to read. 
	The work is presented in an organized fashion but may be hard to read at times. 
	The work appears sloppy and unorganized. It is hard to know what information goes together. 

	Working with Others 
	Student was an engaged partner, listening to suggestions of others and working cooperatively throughout lesson. 
	Student was an engaged partner but had trouble listening to others and/or working cooperatively. 
	Student cooperated with others, but needed prompting to stay on-task. 
	Student did not work effectively with others. 

	Strategy/Procedures 
	Typically, uses an efficient and effective strategy to solve the problem(s). 
	Typically, uses an effective strategy to solve the problem(s). 
	Sometimes uses an effective strategy to solve problems, but does not do it consistently. 
	Rarely uses an effective strategy to solve problems. 


Date Created: July 12, 2006 

Assessments for Unit

(Should be frequent and varied)

	Include Formative & Summative Assessments (these are given in addition to the authentic assessment)
1. Verbal questions about the absolute value of certain numbers asked to random students.

2. Short quiz covering both vocabulary and computation.

3. Classroom hand-out covering number lines and absolute value computations

4. Chapter test covering all topics.

5. Classroom competition between groups answering rational number problems  

6. Checkbook balancing activity 





Launch Activity for Unit

(For entire unit)

How will you create interest? How will you link knowledge?

	I will divide the class into two groups.  Each student will be given a card with a number on it (1, -5, 6.25, ¼, 3, etc.) and each group will be asked to arrange themselves around the room in numerical order while I time them.  First group finished wins.   




Acquisition Lesson Plan

Teaching of Base Knowledge and Skills

	Subject/Grade level

7th grade math

	GPS

M7N1:  Students will understand the meaning of positive and negative rational numbers and use them in computation.

	Clarified Objective: (for this lesson only)

Know: Students will know the definitions of ratio, rational, irrational, and real numbers, integers, repeating and terminating decimals, closed and open points, and absolute value. 

Understand: Students will understand the value of order, how to classify numbers, and the purpose of absolute value.

Be able to: Students will be able to recognize different forms of rational numbers, order rational numbers, draw a number line, number it correctly, calculate the absolute value of each number on the line, and solve and graph basic inequalities. 



	Key Vocabulary: Acceleration and Previewing

Fractions, ratio, real numbers, rational vs. irrational numbers, integers, repeating vs. terminating decimals, number line, absolute value, inequality and absolute value symbols, distance and direction.



	Essential Question (not the same as unit EQ):  

What would happen in sports contests, specifically racing competitions, if we only counted in whole numbers?



	Activating Strategy: Assess Prior Knowledge (List strategy name and describe content)

Think, Pair, Share:  The topic is numbers.  List as many forms of numbers as you can and when you might use each form.



	Distributed Guided Practice/Cognitive Strategies: (More than one strategy—include details and TWO graphic organizers)

· 10 min Teach/Demonstrate Skill:  Graphic Organizer of Numbers followed by a quick review of fraction/decimal conversion.  Also, introduce repeating vs. terminating decimals.

· 5 min Student practice with teacher monitoring:  Collaborative Pairs: Graphic Organizer: Classifying numbers for students to complete

· 5-10 min Check/recheck/demonstrate skill:  Introduce the concepts of ordering and plotting on a number line, absolute value and solving simple inequalities.

· 10 min Student practice with Teacher monitoring:  Solving and graphing inequality exercises, absolute value problems.

· 5 min Check/Reteach:  Check understanding by demonstrating Absolute value inequalities and asking direct questions.

· 15 min Student practice with teacher monitoring:  Solving and graphing both absolute value and normal inequalities.
(Insert two or more completed graphic organizers below)

	Questions (At least 4-based on Bloom’s Taxonomy)

1. Knowledge: What are integers? 

2. Comprehend: What does absolute value mean? 

3. Application: Solve and graph inequalities on a number line.

4. Analysis:  Sort various numbers into a list according to their classification.

5. Synthesis:  Construct a table of repeating and terminating decimals that are equivalent to fractions with denominators 2 through 9.

     6.  Evaluate:  Probe: Think of some ways in which numbers affect your daily life. 



	Summarizing (Include name of strategy and sample answers)

 Final Countdown: Ask students to list: 3 most important things students learned (ex. order, classifying, importance of various number forms), 2 questions they still have about lesson (ex. How are irrational numbers used in computations?  Is there a method for finding fractional equivalents for repeating decimals?) and 1 way in which what they learned relates or connects to material previously learned (ex. Knowledge of fraction/decimal conversion helped them with ordering numbers).




Two Graphic Organizers (Cognitive) for Acquisition Lesson

http://gotoscience.com/Graphic_Organizers.html
(Paste completed samples here)
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Extending/Refining Lesson Plan

(Strategies listed below table)


	Essential Question: (specific to this lesson)

You have been placed in charge of inventing a new “middle-school student-friendly” scoring system for bowling (based on 18 frames with 2 rolls or attempts for each frame).  Your system must, however, include both positive and negative integers! 

	Clarified Objective: 

Know: the definitions of integers, number line, and points.

Understand: the relationship between positive and negative integers in basic arithmetic operations, the commutative property for addition and multiplication.

Be able to:  Calculate, both traditionally and using a number line, basic arithmetic problems that include both positive and negative integers

	Mini-lesson/Task:  The Amazing Rational Race:  Divide class into two teams.  Teams will alternate turns.  One student spins the wheel (divided into 4 equal parts: Addition, Subtraction, Multiplication, and Division).  Next, another student will roll a pair of dice (one die will be labeled with the numbers 1, -2, 3, -4, 5, -6 and the other with -1, 2, -3, 4, -5, 6).  The team must calculate their maximum score by using the two numbers they rolled and the math operation from the spinner.  Example:  A team spins on Subtraction and rolls a -4 and a -1.  They calculate two possible values:  -4 – (-1) = -3   or   -1 – (-4) = 3   and choose the higher point score of 3!  First team to 25 points or has the higher score after 5 minutes is the winning team.  



	Extending/Refining Teaching Strategies:(Include TWO graphic organizers for extending refining strategies)

Classifying- graphic organizer attached

Error Analysis – graphic organizer attached



	Questions (Based on Bloom’s Taxonomy; high level)
1. Knowledge:  What do you label a number line with?

2. Comprehension:  What does the commutative property allow for? 

3. Application:  What results from dividing a positive with a negative?   

4. Analysis:  Why do you change the sign of the second number in subtraction problems?

5. Synthesis:  Prove on a number line that a negative x a negative = a positive. 

6. Evaluation:  Name some measurements that are measured in both positive and negative integers.



	Summarizing Strategy (include description):
CHALLENGE ENVELOPES:  Take a popular board or card game and incorporate integer operations into it.  Example: Math Bingo is a game that requires players to use 3 number cards to create a integer problem with solution.






Two Graphic Organizers (Extending/Refining) for Lesson

(Paste completed samples here)
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Differentiating Strategies

	SMALL GROUPS:  I would break the class up into small groups and have each group working on a different activity.  For example, my six groups would be: 1) Working word problems  2) Using flashcards  3) Playing Math Bingo  4) Playing a matching game  5) Using a Study Table  6) Working on the Essential Question.




Resources/Materials

	


Learning Unit Assessment

Name: 
	Component
	Distinguished
	Proficient
	Basic
	Unsatisfactory

	Content
	Content is aligned with GPS and is exceptionally clear.  Learning activities directly related to student attainment of standards. Organized around a substantive concept and learning very clearly leads to an understanding of the concept. Objectives are clarified to thoroughly and completely articulate understandings sated as generalizations, knowledge, and skills.
	Generally clear alignment with GPS objectives with most learning activities and assessments directly related to attainment of standards. Content is organized around a concept and is partially developed in the learning activities. Objectives are clarified to partially articulate understandings stated as generalizations, knowledge and skills.
	Lacks clarity in alignment with QCC/GPS objectives and most learning activities and/or the assessments directly related to students’ attainment of the standards Content is organized around a concept but is incomplete in the development of the learning activities. Objectives are clarified to partially articulate understandings stated as generalizations, knowledge and skills 
	Missing key components.

	Essential Question 
	Questions clearly and accurately communicate the learning objectives, provide the central focus, and inspire student interest.
	Questions generally communicate the learning objectives and are only somewhat interesting.
	Questions inaccurately communicate the learning objectives, and are somewhat interesting with little connection to the learning objectives.
	Missing key components.

	Assessment
	The product or performance task is very clearly written to provide the opportunity for completely authentic work and clearly assesses the unit objectives. The scoring rubric thoroughly describes the dimensions, criteria, and levels of quality. Formative assessment used consistently throughout the unit.
	The product or performance task is generally written to provide the opportunity for completely authentic work and partially assesses the unit objectives. The scoring rubric partially describes the dimensions, criteria, and levels of quality. Formative assessment used partially throughout the unit.
	The product or performance task is not written to provide the opportunity for authentic work and occasionally assesses the unit objectives. 
	Missing key components.

	Acquisition Lesson 
	Implements all of the key components: Activating strategies, collaborative pairs, graphic organizers and summarizing strategies.
	Lesson uses most of the key components: Activating strategies, distributed guided practice, collaborative pairs, graphic organizers and summarizing strategies.
	Lesson uses some of the key components or does not use strategies effectively.
	Missing key components.

	Extending/

Refining Lesson 
	Lesson is thoroughly developed, highly engaging, and effectively include higher level thinking skills such as compare/contrast, induction, decision-making, etc. requiring students to demonstrate their knowledge.
	Lesson is substantially developed, generally engaging, and primarily includes higher level thinking skills such as compare/contrast, induction, decision-making, etc. requiring students to demonstrate their knowledge.
	Lesson is partially developed, somewhat engaging, and/or does not use strategies effectively.
	Missing key components.

	Graphic Organizers
	Creatively and effective use of graphic organizers which enable students to comprehend and visualize information. Organizers provide structure for long and short-term memory and produce learning effects that are substantial.
	Effective use of graphic organizers that enable students to comprehend and visualize information. Organizers provide some structure for long and short-term memory.
	Graphic organizers are present, but not effective for increasing student comprehension and/or long-term memory.
	Missing key components.


Decision One:








Decision Two:





Decision Three:








Decision Four:








Decision Five:








Decision Six:








Decision Seven:








Cause/Effect		Compare/Contrast	Constructing Support	


Justification		Induction		  	Deduction	


Error Analysis 		Abstracting	   	  	Analyzing Perspectives


Classifying 			Example to Idea	  	Idea to Example


Evaluation 			


(Delete this text box when finished)
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Positive + Negative =


Subtract greater absolute value from smaller absolute value, then take the sign of the larger number.


Ex) 7 + -9 = I-9I – I7I = -2





Negative + Negative = Negative


Ex) -5 + -4 = -9





Positive + Positive = Positive


Ex) 4 + 7 = 11





ADDITION





FOLLOW RULES OF ADDITION!





Then, change the problem to an addition problem:





First, change the sign of the second number:





SUBTRACTION





TWO NEGATIVES= POSITIVE


Ex) -24/-3 = 8





POSITIVE/


NEGATIVE=


NEGATIVE


Ex) 6 x -8 = -48





TWO POSITIVES=POSITIVE


Ex) 8 x 3 = 24





MULTIPLICATION/


DIVISION





9 x -7


=


63





-12 + 19


=


31





-9 – (-16)


=


-25





ERROR ANALYSIS





INCORRECT PROBLEMS





CORRECTIONS
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