

Algebra I – Unit 3


Comprehensive Curriculum

Concept Correlation

Unit 3:  Understanding Quantities

Time Frame:  Regular – 2.5 weeks

Block – 1.5 weeks

	Big Picture: (Taken from Unit Description and Student Understanding)
· This unit examines numbers and number sets including a review of basic operations on rational numbers, whole number exponents, radicals, and scientific notation with and without technology.  
· Rational and irrational numbers will be compared and different representations of equivalent numbers will be identified.  
· Basic algebraic skills will be reviewed to reinforce the concept of combining like terms and like radicals in the contest of simplifying algebraic expressions.  
· This unit is a quick review of the major middle school pre-algebra concepts that will be studied in more detail in other units.


	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Identify and describe differences among natural numbers, whole numbers, integers, rational numbers, and irrational numbers (N-1-H) (N-2-H) (N-3-H)(Analysis)
1

Evaluate and write numerical expressions involving integer exponents (N-2-H)(Analysis)
2

Apply scientific notation to perform computations, solve problems, and write representations of numbers (N-2-H)(Analysis)
3

DOCUMENTATION
Distinguish between an exact and an approximate answer, and recognize errors introduced by the use of approximate numbers with technology (N-3-H) (N-4-H) (N-7-H)(Analysis)
4

Demonstrate computational fluency with all rational numbers (e.g., estimation, mental math, technology, paper/pencil) (N-5-H)(Analysis)
5

Simplify and perform basic operations on numerical expressions involving radicals (e.g., 
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) (N-5-H)(Analysis)
6

Use order of operations to simplify or rewrite variable expressions (A-1-H) (A-2-H)(Application)
8

Follow and interpret processes expressed in flow charts (D-8-H)(Application)
34



	12. Can students identify and describe differences among real numbers, and perform basic operations on rational numbers with and without technology?

13. Can students perform basic operations on algebraic and radical expressions involving combining like terms?

14. Can students evaluate and write expressions using scientific notation and integer exponents?


	*24 – The Numbers (GQ 12)


	1,4,5
	

	
	*25 – Using a Flow Chart to Classify Real Numbers(GQ 12)


	1,34
	

	
	*26 – Operations on Rational Numbers (GQ 12)


	5
	

	
	*27– Basic Operations on Algebraic and Radical Expressions (GQ 13)
	6,8
	

	
	*28 – Scientific Notation (GQ 14)


	2,3,4
	

	
	
	
	


Unit 3 – Numbers (LCC Unit 1)
GLEs

*Bolded GLEs are assessed in this unit

	1
	Identify and describe differences among natural numbers, whole numbers, integers, rational numbers, and irrational numbers (N-1-H) (N-2-H) (N-3-H)(Analysis)

	2
	Evaluate and write numerical expressions involving integer exponents (N-2-H)(Analysis)

	3
	Apply scientific notation to perform computations, solve problems, and write representations of numbers (N-2-H)(Analysis)

	4
	Distinguish between an exact and an approximate answer, and recognize errors introduced by the use of approximate numbers with technology (N-3-H) (N-4-H) (N-7-H)(Analysis)

	5
	Demonstrate computational fluency with all rational numbers (e.g., estimation, mental math, technology, paper/pencil) (N-5-H)(Analysis)

	6
	Simplify and perform basic operations on numerical expressions involving radicals (e.g., 
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) (N-5-H)(Analysis)

	8
	Use order of operations to simplify or rewrite variable expressions (A-1-H) (A-2-H)(Application)

	34
	Follow and interpret processes expressed in flow charts (D-8-H)(Application)


	Purpose/Guiding Questions:

· Identify and describe differences among real numbers.

· Perform basic operations on rational numbers (fractions, decimals, and integers) with and without technology

· Perform basic operations on algebraic and radical expressions involving combining like terms

· Evaluate and write expressions using scientific notation and integer exponents (conversions only)
	Key Concepts and Vocabulary:

· Complex number system/sets of numbers; rational/irrational; number line

· Venn diagram; tree diagram

· Order of operations

· Operations on fractions, decimals, integers

· Flow charts

· Exact numbers; approximate numbers

· Distributive property; Order of operations

· Numerical expressions

· Integer exponents

· Scientific notation

· Absolute Value

	Assessment Ideas: 

· The students will complete journal writings using such topics as:

· Describe the steps used in writing .000062 in scientific notation

· Explain how one might use a flow chart to help with a process.

· Is it true that a person can do many calculations faster using mental math than using a calculator? Give reasons to support your answer.



	Resources:
· Exact/Approximate: http://commons.bcit.ca/math/competency_testing/testinfo/testsyll11/approxnum/exactandapprox/exactandapprox.doc
· Graphic Organizers:  http://www.teachervision.fen.com/graphic-organizers/printable/6293.html and http://www.edhelper.com/teachers/graphic_organizers.htm?gclid=CNjc1ffjx4wCFQk4Sgod3TaxVg  
· Create your own organizers using:

www.edhelper.com/crossword.htm  and www.puzzlemaker.com 

· Plato – Refer to end of Concept 1.

· Refer to Algebra I Groupwise Cabinet for activity-specific handouts, tests, and materials.

· McDougal Littell:  2.1, 2.2, 2.3, 2.5, 2.6, 2.7, 8.4 (Conversion Only), Part of 12.2


Instructional Activities

Note:  Essential Activities are denoted by an asterisk (*) and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 24:  The Numbers (LCC Unit 1)
(GLEs:  1, 4, 5)

Materials List:  Identifying and Classifying Numbers BLM, paper, pencil, scientific calculator
· Use a number line to describe the differences and similarities of whole numbers, integers, rational numbers, irrational numbers, and real numbers. Have the students identify types of numbers selected by the teacher from the number line. Have the students select examples of numbers from the number line that can be classified as particular types. Example questions could include:  What kind of number is
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? What kind of number is 3.6666? Identify a number from the number line that is a rational number.

· Discuss the difference between exact and approximate numbers. Have the students use Venn diagrams and tree diagrams to display the relationships among the sets of numbers. 

· Help students understand how approximate values affect the accuracy of answers by having them experiment with calculations involving different approximations of a number. For example, have the students compute the circumference and area of a circle using various approximations for
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. Use measurements as examples of approximations and show how the precision of tools and accuracy of measurements affect computations of values such as area and volume. Also, use radical numbers that can be written as approximations such as 
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*Activity 25:  Using a Flow Chart to Classify Real Numbers (LCC Unit 1)
(GLEs:  1, 34)

Materials List:  Flow Chart BLM, What is a Flow Chart? BLM, DR-TA BLM, Sample Flow Chart BLM, paper, pencil  

· A flow chart is a pictorial representation showing all the steps of a process.

· Guide students to create a flow chart to classify real numbers as rational, irrational, integer, whole and/or natural. A sample flow chart is given at the end of this unit. Tell students that in most flow charts, questions go in diamonds, processes go in rectangles, and yes or no answers go on the connectors.

· Have students come up with the questions that they must ask themselves when they are classifying a real number and what the answers to those questions tell them about the number. 

· Many word processing programs have the capability to construct a flow chart. If technology is available, allow students to construct the flow chart using the computer. After the class has constructed the flow chart, give students different real numbers and have the students use the flow chart to classify the numbers. (Flow charts will be revisited in later units to ensure mastery of GLE 34)

A flow chart is a pictorial representation showing all the steps of a process. Show the students a transparency of the Flow Chart BLM.  Have them list some of the characteristics that they notice about the flow chart or anything that they may already know about flow charts. Record students’ ideas on the board or chart paper. 

Use the “What is a flowchart?” BLM as a directed reading-thinking activity  (DR-TA) (view literacy strategy descriptions) to have students read and learn about flow charts.  DR-TA is an instructional approach that invites students to make predictions and then check their predictions during and after the reading.  

Give the students a copy of the What is a flowchart? BLM and the DR-TA BLM.   Have students fill in the title of the article.  Ask questions that invite students’ predictions.  For example a teacher may ask, “What do you expect to learn after reading this article?” or “How do you think flow charts might be used in algebra class?”  Have students record the prediction questions on the DR-TA BLM and then answer the questions in the Before Reading box on the BLM.  

Have students read the first and second paragraphs of the article, stopping to check and revise their predictions on the BLM.  Discuss with students whether or not their predictions have changed and why.  Continue with this process stopping two more times during the reading of the article.  Once the reading is completed, use student predictions as a discussion tool to promote further student understanding of flow charts.  

Emphasize that in most flow charts, questions go in diamonds, processes go in rectangles, and yes or no answers go on the connectors. Guide students to create a flow chart to classify real numbers as rational, irrational, integer, whole and/or natural. Have students come up with the questions that they must ask themselves when they are classifying a real number and what the answers to those questions tell them about the number. A Sample Flow Chart BLM is included for student or teacher use.  Many word processing programs have the capability to construct a flow chart. If technology is available, allow students to construct the flow chart using the computer. After the class has constructed the flow chart, give students different real numbers and have the students use the flow chart to classify the numbers. (Flow charts will be revisited in later units to ensure mastery of GLE 34.)

*Activity 26:  Operations on Rational Numbers (LCC Unit 1) 
(GLE 5)

Materials List:  paper, pencil, scientific calculator
· Have students review basic operations (adding, subtracting, multiplying, dividing) with whole numbers, fractions, decimals, and integers. Include application problems of all types so that students must apply their prior knowledge in order to solve the problems. Discuss with students when it is appropriate to use estimation, mental math, paper and pencil, or technology. 

· Divide students into groups and give examples of problems in which each method is more appropriate; then have students decide which method to use. Have the different groups compare their answers and discuss their choices. 

Have students participate in a math story chain (view literacy strategy descriptions) activity to create word problems using basic operations on rational numbers.  The process for creating a math story chain involves a small group of students writing a story problem and then solving the problem.  Put students in groups of four.  The first student initiates the story.  The next student adds a second line, and the next student adds a third line.  The last student is expected to solve the problem.  All group members should be prepared to revise the story based on the last student’s input as to whether it was clear or not.  Students can be creative and use information and characters from their everyday interests.  

A sample story chain might be:

Student 1:

 A scuba diver dives down 150 feet below sea level and a shark swims above the diver at 137 feet below sea level. 

Student 2:

The diver dives down 125 more feet.

Student 3: 

How far apart are the shark and the diver?

Student 4:

138 feet

Have the groups share their story problems with the rest of the class, and have the class solve the problems.
*Activity 27: Basic Operations on Algebraic and Radical Expressions (LCC Unit 1)
(GLEs:  6, 8)

Materials List:  paper, pencil
· Review the distributive property with students and its relationship to combining like terms. (i.e.
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)  Provide students with variable expressions to simplify that involve using the distributive property and combining like terms. 

· Give the following radical expression to students: 
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. Guide students to the conclusion that the distributive property can also be used on radical expressions, thus 
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. Provide radical expressions for students to simplify involving combining like radicals/terms.  Students are not being asked to learn how to simplify radicals in this unit.  Simplifying radicals will be taught and assessed in Unit 9.
*Activity 28:  Scientific Notation (LCC Unit 1)
(GLEs:  2, 3, 4)

Materials List:  Scientific Notation BLM, paper, pencil, calculator
· Have students use a calculator to make a chart with powers of 10 from –5 to 5. Discuss the patterns that are observed and the significance of negative exponents. 
· Provide students with real-life situations for which scientific notation may be necessary, such as the distance from the planets to the sun or the mass of a carbon atom. 
· Have students investigate scientific notation using a calculator. Allow students to convert numbers from scientific notation to standard notation and vice versa. Relate the importance of scientific notation in the areas of physical science and chemistry.  Operations with numbers in scientific notation will be assessed in Unit 8.

PLATO Instructional Resources
· GLE 1:  Plato:

· Pre-Alg-Special Topics: Estimation                 

· Alg I P1-Basic Num. Ideas: Mental Math w/dec…                

· GLE 2: Plato: 

· Algebra I-Math Sentences: Order of Op                 

· Advanced Algebra-Numbers & Prop: Alg Operations                 

· GLE 3: Plato: 

· Alg 2 P2-Numbers & Their Properties: Sci Not                 

· GLE 4:  Plato: 

· Math Solving Problem-Inter Alg: Running a Race                 

· Alg I P1-Special Topics: Estimation                 

· GLE 5: Plato: 

· Math fundamentals-ALL                 

· GLE 6:  Plato:  

· Pre-Alg-Basic Number Ideas: Square Roots                 

· Pre-Alg-Basic Number Ideas: Square Roots of Imp Sq                 

· Beginning Alg–Sets & Numbers: Roots & Radicals                 

· Advanced Alg-Numbers & Their Prop: Exp & Rad                 

· GLE 8:  Plato: 

· Algebra I-Math Sentences: Order of Op                 

· Advanced Algebra-Numbers & Prop: Alg Operations                 

· Alg I-Math Sentences: Polynomials (operations)                 

· GLE 34: Plato: 

· Quality Fund-Intro to Qual Cont: Under. Flow… 

Sample Assessment Items



I.
The yardage lost and gained by a football team in Colfax is shown. The team started on its 40-yard line. What does the graph tell about the play?


	a.
	The team lost 20 yards and then lost 5 yards.

	b.
	The team lost 5 yards and then gained 20 yards.

	c.
	The team gained 5 yards and then gained 20 yards.

	d.
	The team lost 20 yards and then gained 5 yards.




II.
Earth’s volume is about 259,000,000,000 cubic miles. Express this number in scientific notation.

	a.
	2.59  1011
	c.
	.259  1012

	b.
	2.59  1012
	d.
	25.9  1010


III.
Jeremy and Maria worked the following problem separately:


      Jeremy





       Maria
2(x – 3) – 4x + 5




2(x – 3) – 4x + 5

 2x – 6 – 4x + 5




 2x – 3 – 4x + 5

       -2x – 1





      -2x + 2

a. Analyze the students’ work.  Who simplified the expression correctly?

b. Find and describe the error in the other student’s work.  Use complete sentences.

Answers:   I. d, II. a,


III. See students work.

a. Jeremy

b. Maria failed to distribute completely.

Name/School_________________________________
Unit No.:______________
Grade            ________________________________
Unit Name:________________

Feedback Form
This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
Activity-Specific Assessment





Given a set of numbers, A, (similar to the set on problem 15 of the Identifying and Classifying Numbers BLM) the student will list the subsets of A containing all elements of A that are also elements of the following sets:


natural numbers 


whole numbers


integers 


rational numbers 


irrational numbers  


real numbers 








Activity-Specific Assessment





The students will use the Internet to find other examples of flow charts. The student will print a flow chart and write a paragraph explaining what process the flow chart is showing and how the different boxes indicate the steps of the process. If Internet access is not available to students, The teacher will provide the student with different examples of flow charts to choose from and write about.
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