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K i n d e r g a r t e n
MATH

Kindergarten

	Standard 1

Number Sense and Computation


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	K.1.1
	Count objects in a set and use objects, pictures and numerals to represent whole numbers 20.

	Example:  Children match the oral counting numbers with each item in a set and give the last number counted as the quantity of the set.  Students recognize five objects, five pictures, the word five and the numeral five as equivalent.

	Teacher observation

	K.1.2
	Find the number that is one more than or one less than any whole number up to 20.

	Example:  Play “One Less” Dominoes by placing a domino that represents one less than the last piece played and saying, “Five is one less than six,” as they place their piece.  Play “One More” Dominoes also.
	Teacher observation

	K.1.3
	Use correctly the words one/many, none/some/all, more/less, most/least, and equal to/more than/less than.

	Example:  Take some of the blocks out of the box but not all of the blocks.
Graphing weather each day 

Use a plate of goldfish crackers and have the student put more, less, and equal to the amount on different plates.
	-Observation
-Questions

-Discussion

-Worksheet

	K.1.4
	Show equivalent forms of whole numbers from 10 to 20 as groups of tens and ones using objects, diagrams and numerals.

	Example:  Using a two-column mat, put ten counters on the left side and five counters on the right side.  Identify the number of counters by saying ten and five is fifteen.  Vary the number of ones and repeat.
Use groups of ten cubes on the left and five on the right.  Vary the number of ones.
	-Observation
-Questions

-Discussion

-Worksheet

	K.1.5 
	Model addition by joining sets of objects (for any two sets with fewer than 10 objects when joined) and model subtraction by removing objects from sets for numbers less than 10.


	Example:  
· Join a group of three cubes to a group of four cubes to make a group of seven cubes while saying 7 = 4 + 3. 
·  From a pile of eight crayons remove six crayons and tell how many crayons are left, 
8 – 6 = 2.
	-Teacher observation
-Daily work

-Check listing

-Participation

-Individual checking by teacher
-Use of manipulatives

	K.1.6
	Record and organize information and answer questions about data using objects and pictures in context.


	Example:  Ask everyone in your class which color is their favorite.  Color one box on grid paper for each child’s response.


	-Weather graph
-Daily work

-Floor graph

-Teacher observation

-Participation


	Standard 2

Algebra and Functions


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	K.2.1
	Verbally describe mathematical relationships involving addition and subtraction situations for numbers less than 10.

	Example:  Using objects verbally describe in a number sentence the joining of a group of three objects with one more object (e.g., 3 + 1 = 4)
Addition—Make a copy of a large butterfly., Use the yellow tack to make little dots on the butterfly.  On the left side of the butterfly, put a certain amount of dots on it.  Have students identify how many there are then write the number below it.  Look at the middle of the butterfly and ask students what comes next (+).  Write the plus sign after the number and put a certain amount of dots on the right side.  Have students identify how many there are and write the number below it.  Write an equal sign, and have students figure out how many dots there are in all.  Do a few rounds.
Subtraction—Use a red irregular shape made of construction paper which represents ketchup to write a subtraction sentence: 

 5-3 = ___ (write this on the ketchup).  Use yellow strips of construction paper which represent fries to model the problem.  For example, I would ask how many fries I need to put on the board.  They should say 5.  Say I see -3.  How many do I need to take away?  They should say 3.  Call on someone to tell everyone how many are left.  Write the number in the space.
SEE ATTACHED
	-Observation

	K.2.2
	Create, extend, and give the rule for simple patterns with numbers and shapes.


	Example:  Make a pattern with one square, one circle, one square, one circle, etc.  Give a rule for the pattern and tell which shape comes next and justify your choice.
Fruit Loop necklace:  Use different colors to make a variety of patterns.
	-Finished product

	Standard 3
Geometry and Measurement


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	K.3.1
	Identify, describe, sort, compare and classify objects by shape, size, number of vertices and other attributes.

	Example:  Sort the tagboard shapes in the box into those that have straight sides and those that do not.  Make up your own rule for sorting and sort the shapes in a different way.
Students sort buttons by shapes, colors, size, and two attributes; sort letters by different attributes; sort shapes by corners/edges.

	-Teacher observation of each child
-Students glue food items on sorting                                   

  paper

-Students glue sorted letters on paper

-Students sort their items and describe 
  to the teacher how they sorted them.

	K.3.2
	Identify the positions of objects in space and use the terms inside, outside, between, above, below, near, far, under, over, up, down, behind, in front of, next to, to the left of and to the right of.

	Example:  Play “Simon Says” with words and motions to put the block inside, outside, above, and below the box.
Use a bean bag and do the beanie bag dance where it tells the students to put above, below, etc.

Play “I Spy” and use position words to describe objects.

	-Teacher observation
-Worksheets

	K.3.3
	Make direct comparisons of the length and weight of objects and recognize which object is shorter, longer, taller, lighter or heavier.


	Example:  Line up pencils side by side from shortest to longest and explain the ordering used.
Use non-standards of unit to measure.

Compare objects in their desk or around the classroom and order.

Use a balance scale to compare weights of objects.

	-Observation
-Worksheets

-Charts that collect data

	K.3.4
	Identify concepts of time (before/after, shorter/longer, morning, afternoon, evening, today, yesterday, tomorrow, week, month and year).


	Example:  Tell about something you did yesterday and something you plan to do tomorrow while the teacher records the responses don a chart labeled yesterday and tomorrow.
Draw a picture of an activity that would occur at different times of day, or role play different activities.

	-Collect drawings


Process Standards

Problem Solving

· Build new mathematical knowledge through problem solving.
· Solve problems that arise in mathematics and in other contexts.
· Apply and adapt a variety of appropriate strategies to solve problems.
· Monitor and reflect on the process of mathematical problem solving.
Reasoning and Proof

· Recognize reasoning and proof as fundamental aspects of mathematics.
· Make and investigate mathematical conjectures.

· Develop and evaluate mathematical arguments and proofs.

· Select and use various types of reasoning and methods of proof.

Communication
· Organize and consolidate their mathematical thinking through communication.
· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

· Analyze and evaluate the mathematical thinking and strategies of others.

· Use the language of mathematics to express mathematics to express mathematical ideas precisely.
Connections

· Recognize and use connections among mathematical ideas.

· Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

· Recognize and apply mathematics in contexts outside of mathematics.

Representation

· Create and use representations to organize, record, and communicate mathematical ideas.
· Select, apply, and translate among mathematical representations to solve problems.

· Use representations to model and interpret physical, social, and mathematical phenomena.

In addition, estimation, mental computation and technology are areas that need to be addressed at all grade levels in mathematics. 

Estimation and mental Computation

· Know and apply appropriate methods for estimating the results of computations.
· Round numbers to a specified place value.

· Use estimation to decide whether answers are reasonable.

· Decide when estimation is an appropriate strategy for solving a problem.

· Determine appropriate accuracy and precision of measurement in problem situations.

· Use properties of numbers and operations to perform mental computation.

· Recognize when the numbers involved in a computation allow for a mental computation strategy.
Technology

· Technology should be used as a tool in mathematics education to support and extend the mathematics curriculum.

· Technology can contribute to concept development, simulation, representation, communication, and problem solving.

· The challenge is to ensure that technology supports-but is not a substitute for-the development of skills with basic operations, quantitative reasoning, and problem-solving skills.

· Elementary students should learn how to perform thoroughly the basic arithmetic operations independent of the use of a calculator.

· The focus must be on learning mathematics, using technology as a tool rather than as an end it itself.
[image: image117.jpg]





F i r s t 



G r a d e 
MATH

Grade 1

	Standard 1

Number Sense and Computation


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	1.1.1
	Count, read, write, order, rename and compare whole numbers to at least 100.


	Example:

· Use a hundreds chart or manipulatives to compare numbers.

· Rename 87 as 50 + 37, and then rename in another way.


	-Count or orally read numbers from a 
  card chosen by the teacher.
-Write the number dictated.

-Hundreds activity sheet

-Observation by the teacher

	1.1.2
	Name the number that is one more than or one less than any number to at least 100. 

	Example:  Using a 0-99 chart, and then without a chart, name the number that is one more or one less than 79.

	-Using hundreds activity sheet, ask the 
  student to color “1” more or “1” less
-Testing – Individual assessment

-Students write on whiteboards “1” 
  more or “1” less

-Class activity

	1.1.3
	Match the ordinal numbers first, second, third, etc. with an ordered set to at least 10 items.

	Example:  Name the fifth child from the front of the line.
Give students ordinal number cards and have them position themselves in the correct order (1st – 12th).


	-Authentic assessment by observing if   

 each child can successfully find their 
 place in a line.
-Paper/pencil assessments

	1.1.4
	Show equivalent forms of whole numbers to at least 100 as groups of tens and ones.

	Example:  Use base ten blocks to model 34 using three longs and 4 units, then 34 units, finally using two longs and 14 ones.
Use straws to model 23.  

Use coins (dimes, pennies) to model 23 cents.

Use 10 frames to model 23, connecting cubes to model 23 as Z groups of 10 and 3 ones.

	-Observe students as they use the   

  manipulatives to show their 
  understanding of tens and ones.
-Paper/pencil assessments

	1.1.5
	Students will compare whole numbers up to 10 and arrange them in numerical order.

	Use flashcards to order numbers from 1 – 10.

Use number lines to identify numbers that come just before and just after a given number.

	-Observe students putting number  

 cards in order.
-Use whiteboards and have students 
 write the number before and/or after a 
 given number.

-Paper/pencil assessments

	1.1.6
	Demonstrate fluency with addition facts and the corresponding subtraction facts for totals to at least 20.


	Example:  Practice the “making tens” strategy by completing the following fact families:
10 = 6 + 4          4 = 10 – 6

10 = _ + 6          6 = 10 - _

_ + 6 = 10        10 - _ =  6

_ + 4 = 10         _  - 6 = 4

Times tests, flashcards, Around-the-World game, addition/subtraction Bingo, Fact Family Houses

	-Teacher observation
-Timed-test progress

-Tests

-Math journals

	1.1.7
	Pose a question and collect and represent data using pictures or picture graphs to answer the question posed.


	Example:  Decide on a question, ask your classmates, record their responses and then make a picture graph of the results.
Children will choose 3 ice cream flavors and survey 10 classmates for their favorites.  Collect the data and create a graph.

	-Teacher observation
-Completed graphs

	Standard 2

Algebra and Functions


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	1.2.1
	Write and solve equations involving addition.


	Example:  7 = + 3.

Listen to a story problem.  Illustrate to show understanding, then write and solve.

Check by subtraction.

	-Teacher observation
-Class work

-Weekly test

	1.2.2
	Create, extend, and give a rule for number patterns using addition.


	Example:  Given the number pattern 4, 8, 12 … tell the next number and explain how you determined the pattern to be followed.
Using a 100 hundred, continue this pattern by coloring in the next numbers: 5, 10, 15 and explain.

	-Performance assessment
-One-on-one

-Written assessment

	1.2.3
	Show equivalent forms of same number using objects, etc.

	Example:  Ben put five apples in a bag.  When he got to school he realized the bag had a hole.  He recounted the apples and he had five.  How many apples did he lose through the hole?
Show all math sentences for the number 5 using cubes and chart paper.


	-Chapter test
-Unit test

-Teacher observation

-Pupil demonstration

-Worksheet

	Standard 3
Geometry and Measurement


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	1.3.1
	Identify, describe, compare, sort and draw triangles, rectangles, squares and circles in terms of their attributes (position, shape, size and number of vertices).  Use simple plane shapes to compose a given shape.

	Example:  
· Draw shapes on the sidewalk and play a game jumping to the shape that is called.

· Compare squares and rectangles listing how they are alike and different.
Take 5 paper bags and put a rectangle, square, circle, and triangle in each bag.  Hole punch the bags and tie them together.  Make a front cover with each student’s name.  They are to look for shapes in magazines and put them in the correct bag.
SEE ATTACHED
	-Shape book activity
-Teacher observation

	1.3.2
	Estimate and measure the length of an object to the nearest inch and centimeter.


	Example:  Locate items around the classroom that are close to one inch or one centimeter and list them on a
 t-chart.  Measure to see if you chose items close to the correct unit.
Collect a pencil from each child’s art box.  Have each child measure the pencil to the nearest inch.  Make columns of pencils that are 1 inch, 2 inches, etc.
	-Teacher observation

	1.3.3
	Give the value of a collection of pennies, nickels and dimes up to $1.00.
	Example:  Play “Memory” with cards that have money amounts and pictures of coins.  Collect matches and then tell your partner the value of the money represented.
Have cards with coins and the values that match.  Have children find the other child that has the matching card.

	-Teacher observation


Process Standards

Problem Solving

· Build new mathematical knowledge through problem solving.
· Solve problems that arise in mathematics and in other contexts.
· Apply and adapt a variety of appropriate strategies to solve problems.
· Monitor and reflect on the process of mathematical problem solving.
Reasoning and Proof

· Recognize reasoning and proof as fundamental aspects of mathematics.

· Make and investigate mathematical conjectures.

· Develop and evaluate mathematical arguments and proofs.

· Select and use various types of reasoning and methods of proof.

Communication

· Organize and consolidate their mathematical thinking through communication.

· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

· Analyze and evaluate the mathematical thinking and strategies of others.

· Use the language of mathematics to express mathematics to express mathematical ideas precisely.
Connections

· Recognize and use connections among mathematical ideas.

· Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

· Recognize and apply mathematics in contexts outside of mathematics.

Representation

· Create and use representations to organize, record, and communicate mathematical ideas.

· Select, apply, and translate among mathematical representations to solve problems.

· Use representations to model and interpret physical, social, and mathematical phenomena.

In addition, estimation, mental computation and technology are areas that need to be addressed at all grade levels in mathematics. 

Estimation and mental Computation

· Know and apply appropriate methods for estimating the results of computations.

· Round numbers to a specified place value.

· Use estimation to decide whether answers are reasonable.

· Decide when estimation is an appropriate strategy for solving a problem.

· Determine appropriate accuracy and precision of measurement in problem situations.

· Use properties of numbers and operations to perform mental computation.

· Recognize when the numbers involved in a computation allow for a mental computation strategy.
Technology

· Technology should be used as a tool in mathematics education to support and extend the mathematics curriculum.

· Technology can contribute to concept development, simulation, representation, communication, and problem solving.

· The challenge is to ensure that technology supports-but is not a substitute for-the development of skills with basic operations, quantitative reasoning, and problem-solving skills.

· Elementary students should learn how to perform thoroughly the basic arithmetic operations independent of the use of a calculator.

· The focus must be on learning mathematics, using technology as a tool rather than as an end it itself.
[image: image3.wmf]
S e c o n d   

          G r a d e
MATH

Grade 2

	Standard 1

Number Sense and Computation


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	2.1.1
	Count, read, write, compare, and plot on as number line whole numbers to at least 1000.


	Example:  Use base ten blocks to model 234 using two flats, three longs and 4 ones, then using twenty-three longs and 4 units and finally 234 units.

· Which is more 850 or 805?  Justify your answer.

Number Line Walk—Create number line on the floor using 100-1000.

	-Teacher observation

	2.1.2
	Count by ones, twos, fives, tens and hundreds to at least 1,000, and show the number that is ten more or ten less than any number 10 through 90.

	Example: Complete a chart with missing numbers and then tell what is ten more or ten less than any number given.
Have students skip count aloud by 2, 5, 10, etc.

Use connecting cubes to make trains of 2, 5, 10, etc.
Clap the number pattern.

	-Listening to students count
-Observing the number trains

-Teacher observation

	81
	82
	83
	84
	85
	86
	87
	
	89
	

	
	92
	
	
	95
	
	
	
	
	100

	101
	
	
	
	
	
	
	
	109
	


	2.1.3
	Match the ordinal numbers, first, second, third, etc. with an ordered set of at least 100 items.


	Example: Given an alphabet chart name the seventeenth letter in the alphabet.
Line a group of students up with numbered index cards, and later take the cards away.  Have the remaining students point out the twelfth student in line.  When students master the activity with the index cards, do the activity without the cards.

	-Teacher observation
-Worksheet

-Test

-Individual/group assessment

	2.1.4
	Use words, models, standard form and expanded form to represent place value and to show equivalent forms of whole numbers up to at least 1,000 as groups of hundreds, tens and ones.

	Example: Using base ten blocks and a place value mat show at least two different ways that you could model 57.  Explain why your two models represent the same number.
Have the students write the number 247on dry erase boards.   Next have them model 247 using base ten blocks and have them write the expanded form of the number underneath the   base ten model:  200 +  40 + 7 = 247.

	-Teacher observation
-Worksheet

-Test

-Individual/group assessment

	2.1.5
	Identify numbers as even or odd by placing that number of objects in two groups of the same size and recognizing that for even numbers no object will be left over and for odd numbers one object will be left over.

	Example: Two children each pick an object from the pile of 18 objects and each place it in a pile they start.  They continue picking objects and placing them in their own pile.  After all of the objects have been picked and placed, count to see if each pile has the same number of objects.
Give each child a baggie of M & M’s.  Have them divide the M & M’s into two groups and then determine if the amount is even or odd in each group.  Have the students eat a few of the 
M & M’s and have them perform the task again.  This time have them count the total and tell whether they think they have an even or odd amount of M & M’s before they actually put them into groups.
Use 40 counters, a 100 chart, and a yellow and green crayon.   Use counters to show each number beginning with one.  There would be only one block, so one would not have a partner, therefore being an odd number.  Color the number one square green.  Repeat with number 2.  These blocks would have a partner.  Even numbers – those with partners would be colored yellow.  Students recognize the pattern for odd/even numbers.  
	-Teacher observation
-Worksheet

-Test

-Individual/group assessment

-Give a list of numbers to students    

 who will be able to pick out the odd 
  and even numbers.

	2.1.6
	Solve problems involving addition and subtraction of whole numbers less than 1000 fluently using a standard algorithmic approach and show the inverse relationship between addition and subtraction.
	Example:
· The students wanted to know the total number of pencils they had remaining from their supply box.  They worked in small groups and found that group one had 54 pencils, group two had 37 pencils and group three had 15 pencils.  How many pencils did the class have?  Explain how you found the answer.

· Their teacher said she had ordered a box of 500 pencils at the beginning of the year.  How many pencils should still be in the box?  Explain how you found the number of pencils.

	-Teacher evaluation

	2.1.7
	Compare data displayed in tables and picture graphs within the table or graph and with data on other tables and graphs to address a single question.

	Example:  Write a statement about the most and least favorite pets from your class and the class next door.

· Ask students to choose favorite flavor of ice cream from three choices.  Make a tally box and tally the answers.  Then make a bar graph recording what the tally marks show.  After that, make a picture graph showing the same results.  Compare the two ways of recording data to determine which method is easiest to read and understand.  Students may then write a statement about either the bar graph or the picture graph.

	-Teacher observation.
-Teacher evaluation of the graph and 
  statement concerning the results of 
  the survey.


	Standard 2

Algebra and Functions


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	2.2.1
	Write equations to solve single and multi-step addition and subtraction word problems.


	Example:  You and a friend have collected 352 cans to recycle.  You collected 201 cans.  Write an equation to show the relationship between the numbers and find how many cans your friend collected.
You have 34 pennies and your friend has 27.  How many do the two of you have altogether?  Write a number sentence to show.  How many more do you have than your friend?  Write a number sentence to show.

	-Student correctly answers the problem

	2.2.2
	Create, extend, and give a rule for number patterns using addition and subtraction.

	Example:  Find the next number in the sequence 101, 99, 97, 96 … and tell how you found the answer.
What is the pattern rule?  (pages 81-8) of Math Curriculum Framework) 

	-Students will identify:
· missing #s

· pattern rule

· compare to classmates

	2.2.3
	Show that the order in which two numbers are added [commutative property] and how the numbers are grouped in addition [associative property] will not change the sum.  Use of these properties can be used together to show that numbers can be added in any order.

	Example:  Add the numbers 5, 17, and 13 in this order.  Now add them in the order 17, 13, and 5.  Show that the results are the same.  
Add grouped objects to show properties.  Example: groups of beans
                       0 
00  + 0 = 00   0         0 0 + 00 = 0 0 0 0
00    00    00  0         0       00     0 0 0
	After doing this with objects, have students write the numbers and add on paper.


	Standard 3

Geometry and Measurement


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	2.3.1
	Recognize, identify and describe attributes of common shapes and solids (e.g., the size and type of shape, the two-dimensional faces of three-dimensional figures, the number of sides, edges and vertices; and location in space).


	Example:  
· Describe the difference between a circle and a triangle using the terms, sides, edges, and vertices.

· Describe the difference between a cube and a sphere using the terms, sides, edges, and vertices.

Give students two-dimensional and three-dimensional shapes to count faces, edge, and vertices.

	Complete a chart identifying the number of faces, edges, and vertices each shape has.

	2.3.2
	Identify and draw congruent two-dimensional shapes in any position.  Describe and compare properties of simple and compound figures composed of triangles, rectangles, and squares.

	Example:  Given a shape on a geoboard create a congruent shape somewhere else on the geoboard.
Use dot paper to draw a shape.  Then draw a shape congruent to it.

Use graph paper (repeat).

	-Teacher observation
-Practice worksheet

	2.3.3
	Measure length in standard units (inch, foot, yard) and metric units (centimeter and meter) and select appropriate units to estimate and measure lengths.  Use the relationships between the units to express answers in different units.  Use units of linear measurements and relationships within a particular system to solve problems.
	Example:  Estimate how many meter sticks would lie end to end across the classroom and then measure the length of your classroom and then measure the length of your classroom to the nearest meter and report the result in centimeters also.

	

	2.3.4
	Describe relationships of time (seconds in a minute, minutes in an hour, hours in a day, days in week, and days in a year) and tell time on an analog clock to five-minute intervals.
	Example:  

· How long is your school day in hours?

· How many minutes do you work on math?

· Read an analog clock to help your teacher know when lunch and recess are over.
Teacher prepares (Bingo) cards with analog clocks stamped on each card and a tune within a 5-minute interval on each clock.  Teacher then calls out times to the 5-minute interval and students cover their clocks for a Bingo.
	-Assess through teacher observation

	2.3.5
	Find the value of a collection of pennies, nickels, dimes, quarters, and dollars.


	Example:  You empty your bank and you find: 3 pennies, 4 nickels, and 2 dimes.  Do you have enough money to buy a $ .50 pencil?

Save classroom book order pages those list prices of books next to their pictures.  Tear the pages apart.  Have the students take a book order page, choose and item, cut it out, and glue it to the left hand side of their paper.  Demonstrate to the class (using decimal and dollar sign) how to record the price on the right-hand side of the paper.  Then have students use plastic or paper money to count out the correct amount for the price of the book.  Next have students draw the amount needed.  For example, $1.35.
	-Assess through teacher observation.


Process Standards

Problem Solving

· Build new mathematical knowledge through problem solving.
· Solve problems that arise in mathematics and in other contexts.
· Apply and adapt a variety of appropriate strategies to solve problems.
· Monitor and reflect on the process of mathematical problem solving.
Reasoning and Proof

· Recognize reasoning and proof as fundamental aspects of mathematics.

· Make and investigate mathematical conjectures.

· Develop and evaluate mathematical arguments and proofs.

· Select and use various types of reasoning and methods of proof.

Communication

· Organize and consolidate their mathematical thinking through communication.

· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

· Analyze and evaluate the mathematical thinking and strategies of others.

· Use the language of mathematics to express mathematics to express mathematical ideas precisely.
Connections

· Recognize and use connections among mathematical ideas.

· Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

· Recognize and apply mathematics in contexts outside of mathematics.

Representation

· Create and use representations to organize, record, and communicate mathematical ideas.

· Select, apply, and translate among mathematical representations to solve problems.

· Use representations to model and interpret physical, social, and mathematical phenomena.

In addition, estimation, mental computation and technology are areas that need to be addressed at all grade levels in mathematics. 

Estimation and mental Computation

· Know and apply appropriate methods for estimating the results of computations.

· Round numbers to a specified place value.

· Use estimation to decide whether answers are reasonable.

· Decide when estimation is an appropriate strategy for solving a problem.

· Determine appropriate accuracy and precision of measurement in problem situations.

· Use properties of numbers and operations to perform mental computation.

· Recognize when the numbers involved in a computation allow for a mental computation strategy.
Technology

· Technology should be used as a tool in mathematics education to support and extend the mathematics curriculum.

· Technology can contribute to concept development, simulation, representation, communication, and problem solving.

· The challenge is to ensure that technology supports-but is not a substitute for-the development of skills with basic operations, quantitative reasoning, and problem-solving skills.

· Elementary students should learn how to perform thoroughly the basic arithmetic operations independent of the use of a calculator.

· The focus must be on learning mathematics, using technology as a tool rather than as an end it itself.
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T h i r d

  G r a d e

Math

Grade 3
	Standard 1

Number Sense and Computation


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	3.1.1
	Count, read, write, compare, and plot on a number line whole numbers up to at least 10,000.

	Example:
· Show where 349 appears on the number line.

· Given another number tell if 349 is less than or greater than this number.

· Make a Place Value Chart
	Use Place Value Chart
Scoring off of SuccessMaker and other computer programs

	3.1.2
	Interpret and model fractions as parts of a whole, parts of a group, and points and distances on a number line for numbers less than, equal to, or greater than one.

	Example:
· Shade ¾ of a given shape.

· Model ¾ of a collection of beans.

· Label ¾ on number line that has ¼ increments marked.

· Action fractions
	-Graded worksheets
-Computer Programs

-Observe student’s use of manipulatives

	3.1.3
	Compare and order fractions by using models, benchmark fractions, or common numerators or denominators.


	Example: Have students fold paper to make halves, fourths, and eights.  Assign to groups of students specific amounts to color such as ½ or ¼.  Arrange the finished art on the wall from smallest to largest, showing how 2/3 = ½.
	-Grade completed work
-Teacher observation of student’s use 
  of conversion chart



	3.1.4
	Use words, models, standard form and expanded form to represent place value and to show equivalent forms of whole numbers up to at least 10,000.


	Example:  Convert among numbers written in words, in standard form, and expanded form.  Four hundred ninety-two = 492=400 + 90 + 2.

Use place value blocks to show whole numbers. i.e. 492 = 3 hundreds, 19 tens, and 2 ones

or 4 hundreds, 8 tens, and 12 ones.
	-Teacher observation

-Worksheets/workbook pages

-Chapter tests and quizzes

-Daily oral math

Daily word problems

	3.1.5
	Solve problems involving addition and subtraction of whole numbers fluently using a standard algorithmic approach.


	Example:  Bob earned $547 in July and $568 in August.  Bob told his friend he earned $1,103.  Decide whether Bob is right or not and explain how you know.

Example:  Students successfully creating their own word problems using addition and subtraction.
	-Teacher observation

-Worksheets/workbook pages

-Chapter tests and quizzes

-Daily oral math

-Daily word problems

	3.1.6
	Represent the concept of multiplication of whole numbers with models as repeated addition, equal-sized groups, arrays, area models, and equal “jumps” on a number line and explain the result of multiplying by zero.


	Example: 

· Using base ten blocks make an array of three rows of three blocks.

· Beginning at zero make three hops of three to nine on the number line.

· Show the same amount as three groups of three items
· Show and understand how to make an array using pencil and paper
	-Correct use of base  ten blocks and 
  number lines
-Chapter tests and quizzes

-Daily worksheets

-Daily oral math

-Teacher observation

	3.1.7
	Represent the concept of division of whole numbers with models as successive subtraction, partitioning, sharing, and an inverse of multiplication.  Show that division by zero is not possible.
	Example:

· Start with 25 blocks and keep subtracting groups of 5.  How many groups of five can be made?

· Start with 26 blocks and find how many rows of five you can make.

· Start with 25 blocks and see how many groups of five you can make.

· Start with 25 blocks and make zero groups.

· Write the equation 25 /5 = 5


	Example :  Show 25 ÷ 5 = 5 as

25       You have to subtract 5 times
- 5       to get to zero.  
20

- 5
15      
- 5
10

- 5
  5
- 5
  0

  0      Then relate to multiplication.

+5      How many times do you have 

  5       to add 5 to get to 25?

+5
10

+5
15
+5
20

+5
25
Show 12÷ 3 two ways with blocks.  Show as divided into 3 groups.  How many in each group? Or put into groups of 3.  How many groups do you end up with?



	3.1.8
	Construct and analyze frequency tables and bar graphs from data, including data collected through observations, surveys and experiments.  


	Example:  Write a statement about the information displayed in the graph to express a conclusion about the information.

Survey the class on hair color, eye color, number of siblings, and number of pets.  Show the results on a tally chart, line plot, and bar graph.


	-Assess results of a tally chart, line 

  plot, and bar graph.

-Ask questions based on the graphs.

-Have students construct questions and 
 answers to the graphs.

	3.1.9
	Identify events on a continuum from impossible to unlikely, equally likely, likely or certain.  Determine a simple probability in a context using pictures.
	Example:  
· Students will place the letter with the following events on the number line pictured below.

Prepare paper sacks with different number of blue and red cubes in each sack.  Draw out cubes 15 times and record.  Discuss results after seeing what’s in each bag.
	Discussion of paper sack experiment.





0


¼


½


¾


1    
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A. There are six cubes in a jar and two are yellow.  How likely are you to pull a yellow cube?

B. The probability that you will leave school before midnight.

C. The probability a snowman in Indiana will stay in your backyard though the summer.

D. The probability that the sun will rise tomorrow.

	
	
	· Flip a coin and then record the number of times the coin lands heads-up for ten trials, then twenty trials.

· Spin a three color spinner (red, yellow and green) and display the results for the number of times the spinner lands on a particular color.


	Horse Race Game—see attached sheet
Play games with various spinners and discuss

[image: image120.jpg]



          red                        green

          blue                     yellow

          red                          red

             blue                    green

         yellow                      yellow

             green                    yellow               
Have students design spinners to show certain, impossible, likely, equally likely, and unlikely.




	Standard 2
Algebra and Functions


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	3.2.1
	Write and solve equations using (=) to show equivalence and use variables to express mathematical relationships involving multiplication.


	Example: If one ice cream sandwich costs 20 cents and two cost 40 cents, write the equation that will show how much n ice cream sandwiches cost?

Demonstrate to students using tables to compare amounts of single items versus multiple items.

                      

Dimes       1       2       3

------------------------------     etc.                                            

Nickels     2       4       6

5 dimes = 10 nickels
	Comprehension of the students

	3.2.2
	Create, extend, and give a rule for number patterns using multiplication.  


	Example: Complete the following input/output table.  Explain the rule you used to find the output.

Provide the students with missing numbers in patterns that can be solved using multiplication to find the missing numbers.


	Teacher evaluation


	Input
	Output

	5
	50

	2
	20

	7
	


	3.2.3
	Represent the concept of division as repeated subtraction, equal sharing, and forming equal groups.


	Use problem-solving skills of “Acting Out’ word problems relating to division

Use computer programs such as Plato, Study Island, Education city, or Math Traveler

“Sharong Beans” activity from Math Curriculum Framework
	-Observation
-Worksheet

-Quizzes

-Computer Programs


	Standard 3
Geometry and Measurement


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	3.3.1
	Identify angles that are right angles and other angles that are greater than or less than a right angle.

	Example:  Use the corner of a piece of paper as a right angle finder to search for right angles in the classroom.
Students can use geoboards to make right angles, angles greater than or lesser than right angles.

Students can identify angles using the shapes on a worksheet.


	-Observation 
-Pencil/paper activities

	3.3.2
	Identify, describe and draw points, lines and line segments and use these terms when describing two-dimensional shapes.

	Example: Draw a line segment AB that is 2 cm long.
Use yarn strips to make shapes.  Have students identify the line segments that make a particular shape.

Have students use their arms to show line segments and rays.
	-Observation
-Pencil/paper activities

	3.3.3
	Identify and draw lines of symmetry in geometric shapes and recognize symmetrical shapes in the environment.


	Example:  Use pencil and paper or a drawing program to draw all the lines of symmetry in a square.

Use pencil to draw shape on folded paper.  Cut out shape to show image reflection.

Identify letters of the alphabet that have symmetry.
	-Observation
-Worksheets

	3.3.4
	Find the perimeter of polygons.


	Example: Measure and then find the perimeter of your desk in centimeters.

Measure all sides of 

· shapes on paper
· tiles on the floor

· school box

· piece of paper
	Assessment of objects in the environment premeasured by the teacher

	3.3.5
	Choose and use appropriate units and tools to estimate and measure length and weight.  Estimate and measure length to ¼ inch, weight in pounds and kilograms, and temperature in Celsius and Fahrenheit selecting appropriate units for the given situation.  User the relationship between the units to express answers in different units.

	Examples:
· Estimate and then measure the weight of your book bag in pounds in ounces and pounds.

· Estimate and then read the temperature on a thermometer in degrees Fahrenheit and degrees Celsius.
	-Assessment of small group work
-Monitor each group and check their 
  written data.

	3.3.6
	Using an analog clock tell time to the nearest minute.


	Example:  If you have to be to school at 8:00 and the car ride is 15 minutes, when do you need to leave for school?

Students have their own clocks to practice in small groups.
	Assessment of story problems


Process Standards

Problem Solving

· Build new mathematical knowledge through problem solving.
· Solve problems that arise in mathematics and in other contexts.
· Apply and adapt a variety of appropriate strategies to solve problems.
· Monitor and reflect on the process of mathematical problem solving.
Reasoning and Proof

· Recognize reasoning and proof as fundamental aspects of mathematics.

· Make and investigate mathematical conjectures.

· Develop and evaluate mathematical arguments and proofs.

· Select and use various types of reasoning and methods of proof.

Communication

· Organize and consolidate their mathematical thinking through communication.

· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

· Analyze and evaluate the mathematical thinking and strategies of others.

· Use the language of mathematics to express mathematics to express mathematical ideas precisely.
Connections

· Recognize and use connections among mathematical ideas.

· Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

· Recognize and apply mathematics in contexts outside of mathematics.

Representation

· Create and use representations to organize, record, and communicate mathematical ideas.

· Select, apply, and translate among mathematical representations to solve problems.

· Use representations to model and interpret physical, social, and mathematical phenomena.

In addition, estimation, mental computation and technology are areas that need to be addressed at all grade levels in mathematics. 

Estimation and mental Computation

· Know and apply appropriate methods for estimating the results of computations.

· Round numbers to a specified place value.

· Use estimation to decide whether answers are reasonable.

· Decide when estimation is an appropriate strategy for solving a problem.

· Determine appropriate accuracy and precision of measurement in problem situations.

· Use properties of numbers and operations to perform mental computation.

· Recognize when the numbers involved in a computation allow for a mental computation strategy.
Technology

· Technology should be used as a tool in mathematics education to support and extend the mathematics curriculum.

· Technology can contribute to concept development, simulation, representation, communication, and problem solving.

· The challenge is to ensure that technology supports-but is not a substitute for-the development of skills with basic operations, quantitative reasoning, and problem-solving skills.

· Elementary students should learn how to perform thoroughly the basic arithmetic operations independent of the use of a calculator.

· The focus must be on learning mathematics, using technology as a tool rather than as an end it itself.
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MATH

Grade 4

	Standard 1

Number Sense and Computation


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	4.1.1
	Count, read, write, compare and plot whole numbers using words, models, number lines and expanded form.

	Example:  Plot the number 980,000 on a number line labeled in increments of 100,000’s.
Students play “What’s My Number?”  Each student makes a place value grid from ones to millions.  Using a deck of cards (ace + 2 – 9) teacher randomly picks a card and student places it in a place value of their choice.  Continue until 7 cards have been drawn.  Once student have placed a number, it can’t be changed.  Students share numbers to determine greatest/least order according to value.  Students write their numbers in standard, word, and expanse form.
	Teacher will collect and assess student work.

	4.1.2
	Find equivalent fractions and then use them to compare and order whole numbers and fractions using the symbols for less than (<), equals (=), and greater than (>).

	Example:
-Find three equivalent fractions for ¼.

-List from least to greatest: 7/8, 1/4, 2/4, and 1/3.

Use fraction bars to find 5 equivalent fractions for ½.
	Teacher observation of students using manipulatives.

	4.1.3
	Solve problems involving decimals to hundredths.

· Interpret and model decimals as parts of a whole, parts of a group, and points and distances on a number line.

· Use benchmarks (well-known numbers used in meaningful points for comparison) to compare decimals between 0 and 1.0.

· Write decimals as fractions.


	Example:

· Model 0.4 on a ten by ten grid.

· Place 0.5 and 0.8 on a number line marked in tenths.

· Is 0.4 closer to 0 or to 1?

· Write 0-4 as a fraction.

Using a grid, students will color in the correct value using a given decimal.
Students will correctly locate .25, .5, .75 on a number line located on the front board.
	-Peer evaluation of grids
-Teacher observation

	4.1.4
	Use words, models, standard form and expanded form to represent place value of decimal numbers to hundredths.


	Example: Explain how you know that 0.4 is equal to 0.40.

Model word from to standard form.

Use blocks to show whole numbers and decimal numbers.
	-Teacher observation of students using  

  models
-Written expressions of decimal 
  numbers

	4.1.5
	Demonstrate fluency with multiplication facts for numbers up to at least 10 and the related division facts.  Identify factors of whole numbers and multiplies of whole numbers to 10.


	Example:

· Complete basic facts like 9 x 4 = and 35 ÷ 7= ?  Quickly and accurately.
· List all the factors for 36.

· Find the common multiples of four and six.
	-Give all fact family members of a 
  given set of 3 digits.
-Be able to show how to find all 
 factors and multiples of a certain 
 number.

	4.1.6
	Solve problems using multiplication of two-digit by single-digit and two-digit numbers fluently using a standard algorithmic approach.


	Example:  If there are 24 boxes with 36 pencils in each, what is the total number of pencils?  Estimate and then compute the product.

          29    or     29

          x4           x24      
	-Show accuracy in solving word 
  problems.
-Be able to write and solve 
 multiplication problems and word 
 problems.

	4.1.7
	Model addition and subtraction of simple fractions.


	Example:  Using pattern blocks show that if the yellow hexagon equals one whole, which part of the hexagon represents (1 – 1/3)?

Use fraction bars as visuals as well
	Assess students by weekly test and observation looking for accurate models of fractions when adding and subtracting.

	4.1.8
	Construct and analyze line plots.  Given a set of data or a graph, describe the distribution of the data using median, range or mode.  


	Example:  Display the following amounts of seconds from your science experiment:  16, 22, 16, 9, 11, 16 and 11 as a line plot.  Identify the median, range and mode of your data.
	-Students construct a line plot on graph   

  paper
-Practice as a class, and then assess the 
 students’ individual graph.


	4.1.9
	List all the possible outcomes of a given situation or event.  Represent the probability of a given outcome using a picture or other graphic.

	Example:  The Circle Snack Shop has 3 flavors of ice cream-vanilla, chocolate, and strawberry.  The ice cream can be served in a sugar cone, a waffle cone or in a dish.  List all the possible combinations of flavors of ice cream and how it is served.

	-Students draw pictures to discover 
  possible combinations of items.
-Assess by weekly testing looking for 
  accurate pictures depicting the 
  situation.




	Standard 2

Algebra and Functions


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	4.2.1
	Write and solve equations with (=) to show equivalence and use with variables to express mathematical relationships involving multiplication and division.  Plot the points for the corresponding values in the first quadrant.


	Example:

· Find the number n which satisfies the equation n x 7 = 42.  Plot the values for n and the solution.

· Solve the equation n x 6 = 9 x 4
· Complete a function table and plot points on coordinate graph
ex. y=4x


	-Evaluate completed table
-Check plotted points on the graph

	4.2.2
	Create, extend, and give a rule for number patterns using multiplication and division and non-numeric growing or repeating patterns.


	Example: Given a verbal description create a different representation of a pattern or sequence.
Teacher gives a rule and student creates a pattern

Given a pattern the student can identify the rule

Student creates rule and follows by completing a pattern


	-Evaluate the pattern
-Evaluate that the rule represents   

  the pattern

-Evaluate that created rule and pattern 

  match

	4.2.3
	Show that the order in which two numbers are multiplied [commutative property] and how numbers are grouped in multiplication [associative property] will not change the product.  Use these properties together to show that numbers can be multiplied in any order.


	Example:  Draw or build arrays to show that 3 rows of 8 objects use the same number of objects as 8 rows of 3.

Students can get in groups.  Each group will have a baggie of some objects (cards, chips, pennies, etc.)  They can work on handing these items out evenly to their group members.

Teacher can also show how to divide the class into even groups.  Have the class get in one big line then separate “divide” into groups that the class would fit into.

Students create number sentences with cards and change order with a partner to exemplify this principle.
	Teacher can hand out baggies to each student and give multiple directions.  Divide the baggie into 5 groups.  How many will each group get?  Divide into 10 groups, 2 groups, 4 groups, etc.
Write the amount of total students on the board.  Ask the class if we were to divide into 3 teams, how many would be on each team? 6 teams? 9 teams? 2 teams?

Teacher checks activity visually as students are creating and solving problems.

	4.2.4
	Use the distributive property in expressions involving multiplication.
	Example:  Use the array model to show that 5 x 7 = (3 x 7) + (2 x 7).


	Teacher checks activity.


	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	
	
	
	
	
	
	

	
	
	
	
	
	
	


	Standard 3

Geometry and Measurement


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	4.3.1
	Identify, describe and draw pairs of parallel lines, perpendicular lines, and non-perpendicular intersecting lines using appropriate mathematical tools and technology.


	Example:  Using their arms students will model parallel lines, perpendicular lines and non-perpendicular intersecting lines.

Use spaghetti or straws to model

Study Island
	-Teacher checks activity visually
-Students use dry erase boards to draw given lines and teacher visually checks.
-Study Island

	4.3.2
	Identify, describe and draw right angles, acute angles, obtuse angles, straight angles and rays using appropriate tools and technology.


	Example: Draw two rays that meet to form each of the angles listed above.
	

	4.3.3
	Identify shapes that have reflectional and rotational symmetry.
	Example: Make a masking tape from on the floor for a cardboard equilateral triangle.  Mark one corner of an equilateral which fits the frame and the corresponding corner on the frame.  Rotate the triangle clockwise until it again fits the frame, rotating about what could be called the center of the triangle.  Continue to rotate the triangle until it fits again, and continue until the triangle returns to its original position inside the frame.  Count how many times the shape will fit in the frame till it returns to its original position.  Discuss this triangle ads having rotational symmetry of the order of 3.
Students use dry erase boards to draw given lines and teacher visually checks.

Study Island

Students will use die-cut shapes and experiment with symmetry by folding shapes in half to determine if each half is an identical match.  As a class we will discuss which shapes are symmetrical and asymmetrical.

Students will then work in pairs to explore rotational symmetry.  One partner will hold the edge of a die-cut down with their thumb, while their partner rotates the shape and traces it until it meets its original starting point.  Partners will discuss if the shape remains the same; following this, they will color each rotation a different color as a means of counting the number of rotations.


	-Teacher checks activity visually

-Teacher will assess by giving students 

  their own shape to determine 

  symmetry and rotation independently.

	4.3.4
	Measure and draw line segments to the nearest eighth-inch and millimeter.


	Example: Measure across the face of a nickel to the nearest millimeter.

Use customary and metric rulers to measure classroom items such as paper clips, tip erasers, pencils, paper, students’ fingernails, width of their hands, etc.

Give set lengths and students use rulers to create lines to correspond.
	-Teacher observation during hands-on  

  activity
-Evaluate drawn lines for accuracy

	4.3.5
	Develop and use formulas for finding the perimeter and area of rectangles, including squares, using appropriate strategies (e.g. decomposing shapes), tools and units of measure.


	Example:

· Measure the length and width of a basketball court and find its area in suitable units.

· Find the area and perimeter of the following shape.

                           2 cm

        1         1 cm

Students will design a shape by connecting line segments on grid paper.  They will determine dimensions for each side using the units of the grid paper.  They will trace the outside edge of each side and document each side’s length.  Next, students will apply the formula for perimeter with their numbers to determine the shapes overall perimeter.  Students will check their work by counting the edges of each square unit.

The student will color the inside of the shape a different color.  The students will use their measurements determine the shape’s area by applying the area formula.  Students will check their work by counting the inside units.  
	The teacher will observe during activity, and then collect and check student work for understanding and accuracy.


Process Standards

Problem Solving

· Build new mathematical knowledge through problem solving.
· Solve problems that arise in mathematics and in other contexts.
· Apply and adapt a variety of appropriate strategies to solve problems.
· Monitor and reflect on the process of mathematical problem solving.
Reasoning and Proof

· Recognize reasoning and proof as fundamental aspects of mathematics.

· Make and investigate mathematical conjectures.

· Develop and evaluate mathematical arguments and proofs.

· Select and use various types of reasoning and methods of proof.

Communication

· Organize and consolidate their mathematical thinking through communication.

· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

· Analyze and evaluate the mathematical thinking and strategies of others.

· Use the language of mathematics to express mathematics to express mathematical ideas precisely.

Connections

· Recognize and use connections among mathematical ideas.

· Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

· Recognize and apply mathematics in contexts outside of mathematics.

Representation

· Create and use representations to organize, record, and communicate mathematical ideas.

· Select, apply, and translate among mathematical representations to solve problems.

· Use representations to model and interpret physical, social, and mathematical phenomena.

In addition, estimation, mental computation and technology are areas that need to be addressed at all grade levels in mathematics. 

Estimation and mental Computation

· Know and apply appropriate methods for estimating the results of computations.

· Round numbers to a specified place value.

· Use estimation to decide whether answers are reasonable.

· Decide when estimation is an appropriate strategy for solving a problem.

· Determine appropriate accuracy and precision of measurement in problem situations.

· Use properties of numbers and operations to perform mental computation.

· Recognize when the numbers involved in a computation allow for a mental computation strategy.
Technology

· Technology should be used as a tool in mathematics education to support and extend the mathematics curriculum.

· Technology can contribute to concept development, simulation, representation, communication, and problem solving.

· The challenge is to ensure that technology supports-but is not a substitute for-the development of skills with basic operations, quantitative reasoning, and problem-solving skills.

· Elementary students should learn how to perform thoroughly the basic arithmetic operations independent of the use of a calculator.

· The focus must be on learning mathematics, using technology as a tool rather than as an end it itself.

F i f t h   G r a d e
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Grade 5
Math
	Standard 1

Number Sense and Computation


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	5.1.1
	Count, read, write, compare, and plot on a number line decimals to thousandths using words, models and expanded form.

	Example: Write the number 198.536 in words.
Human number line telling the students to make certain numbers
	-Understanding of place value
-Observe student knowledge

-Peer working

	5.1.2
	Compare and order fractions and decimals to thousandths by using the symbols for less than (<), equal to (=), and greater than (>).

	Example: 
· Write from the least to the greatest using the correct symbols: 0.5; 0.26; 1.2; 0.008.

· Write from the least to the greatest using the correct symbols: 75%; 33%; 1%.

· Place numbers on a number line
	-Observe student work
-Demonstration of standard through 
  whiteboards and group work

-Assignments assessing individual 
  student knowledge

	5.1.3
	Identify and explain prime and composite numbers.


	Example:  List the first five prime counting numbers.  Tell why they are prime numbers.

Activity “Hunt for Prime Numbers”

Give students a page with all different numbers on it and they need to find all the prime #’s and highlight them.
	-Observe the understanding by giving   

  examples
-Student work outside of class

	5.1.4
	Use words, models, standard form and expanded form to represent place value of decimal numbers to thousandths.


	Example: Explain how you know that 0.0005 is less than 0.050.
Use place value models to show what tenths, hundredths, thousandths look like

SuccessMaker
	-Teacher and text made tests
-SuccessMaker reports

-Study Island tests

-Teacher observation

	5.1.5
	Solve problems involving multiplication and division of whole numbers fluently using a standard algorithmic approach and explain how to treat the remainders in division.


	Example: Twenty-six students are going on a field study using the school vans.  How many vans are needed if each van holds six students and a driver?

SuccessMaker

Dividing up snacks for treats, parties, etc. with discussion of leftovers.
	-Teacher and text made tests
-SuccessMaker reports

-Study Island tests

-Teacher observation

	5.1.6
	Solve problems involving addition and subtraction of

· decimals, including money;

· fractions, including fractions with different denominators; and

· mixed numbers using a standard algorithmic approach.


	Example: 

· How much money will you have coming home if you start to the store with $3.00 and you buy popcorn for $ .95 and a drink for $1.25?

· The cheer squad has 2 ¼ yards of blue fabric, but they need 5 yards to make all the banners needed for the game?  How much fabric is still needed?

· Have a classroom “store” to buy and sell things

· Use “Pizza Party” game

· SuccessMaker

· Using sports statistics and court sizes
	-Teacher and text made tests
-SuccessMaker reports

-Teacher observation

	5.1.7
	Solve problems involving the multiplication of fractions using a standard algorithmic approach.  Explain the relationship of the product relative to the factors.


	Example:  After the party there is ½ of a pizza left.  If you give 1/3 of the leftover pizza to your brother, how much of the whole pizza will be get?  Explain why the product is smaller than the factors.

By using an extra large fruit pizza or chocolate chip cookie this activity can be much more effective and memorable.  We’ve made the fruit pizza, which involves many previous fraction skills.
	Use standard paper/pencil assessment

	5.1.8
	Construct and analyze line graphs and double bar graphs from data, including data collected through observations, surveys and experiments.


	Example: complete a line graph to show the changes in temperature over a month.

Students will interview and record individually, tally as a class, and graph the results of a set of 3 – 5 “What is your favorite…?” types of questions.


	Using the previous year’s results, play 
“Family Feud”.

	5.1.9
	Perform simple experiments gathering data from a large number of trials and use data from experiments to predict the chance of future outcomes.
	Example: Using a spinner with three equal regions, red yellow, and blue

· Tally the result for 10 spins and then for 30 spins.

· Combine your results with your class and compare results.

· Describe what happens as the number of trials increases.

· Can you determine on which color the next spin will land?

· Can you tell the likelihood that the next spin will land on yellow?

Using bags of M & M’s or Skittles we record colors in individual bags, then discuss and predict past and future patterns with the larger bag. (this can also be done with finger Jell-O)
	Students evaluate and answer questions based on a given scenario with defined results.

	Standard 2

Algebra and Functions


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	5.2.1
	Write and evaluate simple algebraic expressions.


	Example: Write the equation to represent how many cookies you had if you put three cookies in five bags, plus you had two extra.  What is the value if there are four cookies in a bag and still two extras?

What algebraic expression could you use to represent a four foot tall tree that grows one foot each year?  What does the variable represent?
	-Use dry erase boards to check 
  student’s knowledge of algebraic 
  expressions.
-Teacher observation

	5.2.2
	Use two-dimensional coordinate grids to represent points in the first quadrant that fit linear equations and draw the line determined by the points.


	Example: Plot the points (3, 1), (6, 2), and (9, 3).  Connect the points and tell what you notice.

Place points on a coordinate grid that forms a diagonal line.  Have students identify the ordered pair for each point.
	Teacher will observe student’s knowledge of ordered pairs.

	Standard 3

Geometry and Measurement


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	5.3.1
	Measure angles and describe angles in degrees.

	Example: Measure the following angle.

             A

                                C

       B

Each student will be given a protractor and the teacher will model several examples.  

Students will be given ten angles of various sizes to measure.
	-Teacher will check for understanding
-Teacher will assess based on the following:

     9-10 mastered

     7-8 proficient

     6-↓ unsatisfactory

	5.3.2
	Identify, classify and draw polygons and triangles (equilateral, isosceles, scalene, right, acute and obtuse triangles).

	Example:
· Draw as many different types of quadrilaterals as possible.

· Draw an isosceles right triangle A or F.
	Rubric -10 quad.   A
               8 quad.    B

               6 quad.    C

               4 quad.    D

               ↓              F



	5.3.3
	Describe the attributes (such as number of edges, vertices, and number of faces) of solids, including cubes, pyramids and cylinders.

	Example: Complete the following table.
	Score according to Jay School standardized grading scale on the front of fifth grade cards.


	Solid
	Faces
	Edges
	Vertices

	Cube
	6
	12
	8

	square pyramid
	
	8
	5

	Cylinder
	3
	0
	0

	rectangular prism
	
	
	


	5.3.4
	Identify and describe using words and pictures, transformations such as reflections, rotations and translations and use this knowledge to design and analyze simple tilings and tessellations.

	Example: Using tiles or grid paper create a design that does not have any gaps or holes.
	

	5.3.5
	Develop and use the formulas for the perimeter and area of triangles, parallelograms and trapezoids using appropriate units for measures.  Find the area of complex shapes by dividing them into basic shapes.

	Example: You want to carpet a square room whose sides are 17 feet.  You are not going to carpet the area near the fireplace that is 6 feet long and 4 feet wide.  What is the area to be carpeted?
	Students will design a floor plan of a home using grid paper.  They must be able to determine the perimeter and area of the floor plan.  Assessment will be done using a rubric.

	5.3.6
	Develop and use the formulas for the surface area and volume of rectangular prisms using appropriate units for measures.


	Example:  Find the surface area and volume of a rectangular box with a length of 30 cm, width of 15 cm, and a height of 10 cm.
	Students pair up and build a structure using various sizes rectangular prisms (brought in from home).  Students will then calculate surface area and volume of structure.  Rubrics will be used to assess comprehension.


Process Standards

Problem Solving

· Build new mathematical knowledge through problem solving.
· Solve problems that arise in mathematics and in other contexts.
· Apply and adapt a variety of appropriate strategies to solve problems.
· Monitor and reflect on the process of mathematical problem solving.
Reasoning and Proof

· Recognize reasoning and proof as fundamental aspects of mathematics.

· Make and investigate mathematical conjectures.

· Develop and evaluate mathematical arguments and proofs.

· Select and use various types of reasoning and methods of proof.

Communication

· Organize and consolidate their mathematical thinking through communication.

· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

· Analyze and evaluate the mathematical thinking and strategies of others.

· Use the language of mathematics to express mathematics to express mathematical ideas precisely.
Connections

· Recognize and use connections among mathematical ideas.

· Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

· Recognize and apply mathematics in contexts outside of mathematics.

Representation

· Create and use representations to organize, record, and communicate mathematical ideas.

· Select, apply, and translate among mathematical representations to solve problems.

· Use representations to model and interpret physical, social, and mathematical phenomena.

In addition, estimation, mental computation and technology are areas that need to be addressed at all grade levels in mathematics. 

Estimation and mental Computation

· Know and apply appropriate methods for estimating the results of computations.

· Round numbers to a specified place value.

· Use estimation to decide whether answers are reasonable.

· Decide when estimation is an appropriate strategy for solving a problem.

· Determine appropriate accuracy and precision of measurement in problem situations.

· Use properties of numbers and operations to perform mental computation.

· Recognize when the numbers involved in a computation allow for a mental computation strategy.
Technology

· Technology should be used as a tool in mathematics education to support and extend the mathematics curriculum.

· Technology can contribute to concept development, simulation, representation, communication, and problem solving.

· The challenge is to ensure that technology supports-but is not a substitute for-the development of skills with basic operations, quantitative reasoning, and problem-solving skills.

· Elementary students should learn how to perform thoroughly the basic arithmetic operations independent of the use of a calculator.

· The focus must be on learning mathematics, using technology as a tool rather than as an end it itself.
S e c o n d a r y

C u r r i c u l u m
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S i x t h   G r a d e

MATH

Grade 6

	Standard 1

Number Sense and Computation

Core Standard: Positive and Negative Numbers 

     Understand and apply the concept of positive and negative numbers. Add, subtract, 

     multiply and divide positive and negative integers. Represent negative numbers and computation with negative numbers on 

     a number line. 

     [Standard Indicators: 6.1.1, 6.1.5]

Core Standard: Percent Representations

     Use percents to represent parts of a whole. Represent numbers as fractions, decimals and percents.

     [Standard Indicators: 6.1.3, 6.1.4]

Core Standard: Multiplication and Division of Fractions and Decimals

     Understand and perform multiplication and division with positive decimals and fractions.

     [Standard Indicator: 6.1.6]

Core Standard: Ratio and Rate

     Solve simple ratio and rate problems using multiplication and division.

     Standard Indicators: 6.1.7, 6.1.8, 6.1.9]



	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	6.1.1
	Compare, order, and represent on a number line positive and negative integers, fractions, decimals (to hundredths), and mixed numbers.


	Example:  Find the positions on a number line of 3.56, -2.5, 1 5/6 and -4.

Use a plain rope stretched to represent a # line and marked only at zero.  Give students cards with integers, fractions, and decimals.  They are to find where the # would go on the number line in relation to the other # given.  
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato 

	6.1.2
	Interpret the absolute value of a number as the distance from zero on a number line, find the absolute value of real numbers, and know that the distance between two numbers on the number line is the absolute value of their difference.


	Example:  Use a number line to explain the absolute values of 

-3 and of 7.

Locate two temperatures on a thermometer and find the distance between them by finding the absolute value of their differences.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.1.3
	Percents to represent parts of a whole and find the percentage part of a whole.


	Example:  Draw a circle and shade 45% of it

If you have 23 blue marbles out of a bag of 100 marbles, what % are blue?
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato



	6.1.4
	Recognize commonly used fractions, decimals, and percents and their equivalents and convert between any two representations of any non-negative rational number without the use of a calculator.


	Example:  Know that 1/3 = 0.333…,

 ½ = 0.5, 2/5 = 0.4, etc.

Have students create a table of common fractions and their decimal equivalents.

Play Bingo with fractions and decimals on the cards.  Call out the equivalents.  
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.1.5
	Solve problems involving addition, subtraction, multiplication and division of integers and represent computation with integers on a number line.  Describe the effect of operations with numbers less than zero.


	Example: 17 + -4 = ?;  -8 – 5 = ?; 

3(-6) + ?;  -12 ÷ -2 = ?.

Use a number line to demonstrate adding and subtracting integers

Use positive and negative counters to add and subtract integers
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.1.6
	Solve problems involving addition, subtraction, multiplication and division of positive fractions and decimals and explain why a particular operation was used for a given situation.


	Example:  You want to place a towel bar 9 ¾ inches long in the center of a door that is 27 ½ inches wide.  How far from each edge should you place the bar?  Explain your method.

Example:  share $7.25 equally among five people

*Have students alter recipes (no-bake) to make enough cookies for entire class.  May need to increase recipe by 1/3, doubling, etc.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.1.7
	Interpret ratios, model ratios, and use ratios, and use ratios to show the relative sizes of two quantities.

· Use the notations: a/b, a to b and a:b.

· Write equivalent rations.

· Express a ratio in its simplest form.

· Find the ratio of two given quantities.
	Example:  A car moving at as constant speed travels 130 miles in 2 hours.  Write the ratio of distance to time as a fraction in reduced form.

Measure and convert scale models and map scales to actual measurements.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.1.8
	Recognize proportional relationships and solve problems involving proportional relationships.  Find the missing term in a pair of equivalent ratios and find one quantity given the other quantity and their ratio.


	Example:  Sam made 8 out of 24 free throws.  Assuming Sam’s success rate continues, find how many free throws he will make with 60 attempts.

If a car can be driven 30 miles on 2 gallons, how many miles can be driven on 5 gallons of gas.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.1.9
	Solve simple percent, ratio and proportion problems including problems involving discounts at sales, interest earned and tips.


	Example:  In a sale, everything is reduced by 20%.  Find the sale price of a shirt whose pre-sale price was $30.

Calculate simple interest: I=PRT
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato



	Standard 2

Algebra and Functions

Core Standard: Linear Equalities

     Write and solve one-step equations and inequalities in one variable.

     [Standard Indicators: 6.2.1, 6.2.3]

Core Standard: Linear Functions

     Use equations and graphs of linear functions to represent a given situation.

     [Standard Indicators: 6.2.4, 6.2.5] 


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	6.2.1
	Write and solve one-step linear equations and inequalities in one variable.


	Example:  The area of a rectangle is 143 cm and the length is 13 cm.  Write and solve an equation to find the width of the rectangle.  Describe how you will check to be sure that your answer is correct.

Use algebraic algorithms to isolate the variable in equations


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.2.2
	Write and use formulas with up to three variables to solve problems. 


	Example:  You have P dollars in a bank that give r% simple interest per year.  Write a formula for the amount of interest you will receive in one year.  Use the formula to find the amount of interest on $80 at 6% per year for one year.

Distance= rate x time
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.2.3
	Apply the correct order of operations and the properties of real numbers [identity, inverse, commutative, associative and distributive properties] to evaluate numerical expressions, including those that use grouping symbols such as parentheses.  Justify each step in the process.


	Example:  Simplify 3(4 – 1) + 2.  Explain your method.

Use of acronyms for order of operations:

Please Excuse My Dear Aunt Sally

PEMDAS
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.2.5
	Solve problems involving linear functions with integer values.  Create a table and graph the resulting ordered pairs of integers on a grid.  Look for patterns in how a change in one variable relates to a change in the second variable and write the equation.


	Example:  A plant is 3 cm high the first time you measure it (on Day 0).  Each day after that the plant grows by 2 cm.  Write an equation connecting the height and the number of the day.  Draw its graph.

Write a problem about a real-life situation that depicts how changing variables effect the outcome.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	Standard 3

Geometry and Measurement

Core Standard: Angles and polygons

     Use properties of complementary supplementary and vertical angles, properties of triangles, and properties of 

     quadrilaterals to find missing angles. 

     [Standard Indicators: 6.3.1, 6.3.2]

Core Standard: Shapes and Solid

     Find and use the circumference and area of circles and the surface area of right prisms and cylinder.

     [Standard Indicatorsl:  6.3.3, 6.3.5]


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	6.3.1
	Identify, draw and use the properties of vertical, adjacent, complementary, and supplementary angles, and properties of triangles and quadrilaterals, to solve problems involving a missing angle.


	Example: Draw two parallel lines with another line across them.  Identify all pairs of supplementary, vertical, complementary, and adjacent angles.

Draw 2 parallel lines with another line across them.  Given 1 angle measurement, find all other measurements using the properties of vertical, supplementary, complementary, and adjacent angles.


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.3.2


	Recognize that the sum of the interior angles of any triangle is 180° and that the sum of the interior angles of any quadrilateral is 360°.  Use this information to solve problems.


	Example:  find the size of the third angle of a triangle with angles of 73° and 49°.

Cut out a paper triangle.  Tear off the vertices and put them together to form a straight angle=180o.  

Create a parallelogram by cutting a triangle off a rectangle and attaching it to the opposite end.  
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.3.3
	Develop and use the formulas for the circumference and area of a circle.


	Example:  Measure the diameter and circumference of several circular objects.  (Use string to find the circumference.)  With a calculator divide each circumference by its diameter.  What do you notice about the results?

Create foldables that illustrate proper use of formulas for calculating circumference and area of a circle


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.3.4
	Recognize that real-world measurements are approximations.  Identify appropriate instruments and units for a given measurement situation, taking into account the precision of the measurement desired.


	Example:  A coach is using a wristwatch to measure how fast Carlos and Tyler run a 50 year dash.  The wristwatch displays only hours and minutes.  Why is this wristwatch an inappropriate instrument?

Give students a list of objects to be measured or weighed.  Have students choose the units with which to measure or weigh them.  
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.3.5
	Develop and use the formulas for the surface area and volume of a cylinder and find the surface area and volume of three-dimensional objects built from rectangular solids and cylinders.


	Example:  Find the surface area of a cylindrical can 15 cm high and with a diameter of 8 cm.

The volume of a rectangular solid is the product of its length (L), width (W), and height (H).  Write a formula for the volume of rectangular prism.  Use the formula to find the volume of a rectangular prism that is 3cm long, 10 cm. wide and 5cm high.

Create foldables that illustrate the use of formulas to calculate volume and area of space figures.  
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato


	Standard 4

Data analysis and Probability


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	6.4.1
	Construct and analyze circle graphs and stem-and-leaf plots.


	Examples:

· Display the following data in a stem-and-leaf plot:  $126; $118; $100; $98; $95; $138; $101; $116.  Write a sentence that summarized the data.

· Would a circle graph be a useful way to display this data?

Given a list of numerical data, have students construct a circle graph using correct measurements. 
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.4.2
	Choose the appropriate display for a single variable set of data from bar graphs, line graphs, circle graphs and stem-and-leaf plots.  Justify the choice of data display.


	Example: Sarah is investigating the price of a gallon of milk in fifteen different supermarkets for a school project.  Determine whether a bar graph, line graph, circle graph, or a stem-and-leaf plot is the best way to display the data.  Explain how the type of display you chose is useful in displaying the data.

Have students research a topic, collect data, and display results in appropriate type of graph.


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.4.3
	Compare the mean, median and mode for a set of data and explain which measure is most appropriate in a given context.


	Example:  The following numbers represent the number of touchdown passes completed by seven different quarterbacks during a three-year period: 74, 42, 36, 31, 27, 27, 27.  Which statistical summary (mean, median, or model) is most representative of the data? Explain.  If an eighth-grade quarterback who completed 90 passes is added to the data, which data would not be affected?

“Which measure would be most appropriate for determining your grade in a class: mean, median, or mode?  Why?”
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.4.4
	Solve problems involving probability as a measure of chance and verify that the probabilities computed are reasonable.


	Example:  There are 3 blue, 5 green, and 12 red marbles in a bag.  You pick one at random.  Write the probability of picking a green marble as a fraction, a decimal, and as a percent.

Utilize probability games that involve number cubes and/or coins.


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	6.4.5
	Recognize and represent probabilities as ratios, measures of relative frequency, decimals between 0 and 1, and percentages between 0 and 100.


	Example:  The probability that the Colts will win the Super Bowl next year is .85.  Express this probability as a ratio and a percentage.

Make an equivalency table of decimals, fractions, percentages and ratios, and fill in the blanks of their equivalents.  

Decimal

Percentage

Fraction

Ratio

45%

85/100

.3

23:100


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato


Process Standards

Problem Solving

· Build new mathematical knowledge through problem solving.
· Solve problems that arise in mathematics and in other contexts.
· Apply and adapt a variety of appropriate strategies to solve problems.
· Monitor and reflect on the process of mathematical problem solving.
Reasoning and Proof

· Recognize reasoning and proof as fundamental aspects of mathematics.

· Make and investigate mathematical conjectures.

· Develop and evaluate mathematical arguments and proofs.

· Select and use various types of reasoning and methods of proof.

Communication

· Organize and consolidate their mathematical thinking through communication.

· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

· Analyze and evaluate the mathematical thinking and strategies of others.

· Use the language of mathematics to express mathematics to express mathematical ideas precisely.

Connections

· Recognize and use connections among mathematical ideas.

· Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

· Recognize and apply mathematics in contexts outside of mathematics.

Representation

· Create and use representations to organize, record, and communicate mathematical ideas.

· Select, apply, and translate among mathematical representations to solve problems.

· Use representations to model and interpret physical, social, and mathematical phenomena.

In addition, estimation, mental computation and technology are areas that need to be addressed at all grade levels in mathematics. 

Estimation and mental Computation

· Know and apply appropriate methods for estimating the results of computations.

· Round numbers to a specified place value.

· Use estimation to decide whether answers are reasonable.

· Decide when estimation is an appropriate strategy for solving a problem.

· Determine appropriate accuracy and precision of measurement in problem situations.

· Use properties of numbers and operations to perform mental computation.

· Recognize when the numbers involved in a computation allow for a mental computation strategy.

Technology

· Technology should be used as a tool in mathematics education to support and extend the mathematics curriculum.

· Technology can contribute to concept development, simulation, representation, communication, and problem solving.

· The challenge is to ensure that technology supports-but is not a substitute for-the development of skills with basic operations, quantitative reasoning, and problem-solving skills.

· Graphing calculators should be used to enhance middle school and high school students’ understanding and skills.

· The focus must be on learning mathematics, using technology as a tool rather than as an end it itself.
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S e v e n t h   G r a d e
MATH

Grade 7

	Standard 1

Number Sense and Computation

Core Standard: Exponents

     Use whole number exponents for repeated multiplication. Use scientific notation for large numbers.

     [Standard Indicators: 7.1.1, 7.1.2]

Core Standard: Multiplication and Division with Fractions and Decimals

     Understand and perform multiplication and division with negative decimals and fractions.

     [Standard Indicator: 7.1.7]

Core Standard: Proportions and Percents

     Use proportions and percents to solve application problems involving the increase of a quantity. Solve problems involving 

     percents, ratios, rates, and similar triangles. 

     [Standard Indicator: 7.1.8, 7.1.9]


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	7.1.1
	Read, write, compare and solve problems using whole numbers in scientific notation.


	Example: Write 300,000 in scientific notation.

Write distances to other planets, the moon, and sun in scientific notation.

Use “Hard Sciences” from Curriculum Framework for 7th grade (2003)
	Teacher created assessment

Text generated assessment

Computer based assessment

	7.1.2
	Recognize and compute whole number powers of positive integers.


	Example:  3 = 3 x 3 x 3 x 3 x 3 =?

Write 4
[image: image8.wmf]3

as a product of the same factor and evaluate.
	Teacher created assessment

Text generated assessment

Computer based assessment 

	7.1.3
	Recognize the prime factors of a number and find the prime factorization of whole numbers and write the results using exponents.


	Example:  24 = 2 x 2 x 2 x 3 =?

Use factor trees to find the prime factors and express in exponential form.


	Teacher created assessment

Text generated assessment

Computer based assessment

	7.1.4
	Recognize or use prime and composite numbers to solve problems.


	Example:  All even numbers are composite numbers. True or false and explain.

All odd numbers are prime. Sometimes, always, or never. Explain.
	Teacher created assessment

Text generated assessment

Computer based assessment

	7.1.5
	Recognize and use the inverse relationship between squaring and finding the square root of a perfect square integer.


	Example:  Find the area of a square of side 5 cm, and find the side of a square whose area is 144 square cm.

Find the square of numbers using graph paper.
	Teacher created assessment

Text generated assessment

Computer based assessment

	7.1.6
	Identify, write, rename, compare and order rational and common irrational numbers and plot them on a number line.


	Example:  Write in order from smallest to largest:  -2, -2π , -
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, -2
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.

Use a plain rope stretched to represent a number line and marked only at zero. Assign different integers, fractions and decimals to the students. They are to find where that number would go on the line in relation to each other.
	Teacher created assessment

Text generated assessment

Computer based assessment 

	7.1.7
	Solve problems that involve multiplication and division with integers, fractions, decimals and combinations of the four operations.


	Example:  The temperature one day is 5°.  It then falls by 3° each day for 4 days. It then rises by 2° each day for 3 days.  What is the temperature on the last day?  Explain your method.

Evaluate: [2(3.5+1/2)-2]
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	Teacher created assessment

Text generated assessment

Computer based assessment

	7.1.8
	Solve problems involving percents.

· Find the whole given a part and the percentage

· Find percentage increase or decrease.


	Example:  The population of a country was 36 million in 1990 and it rose to 41.4 million during the 1990s.  What was the percentage increase in the population?

30 % of the 7th grade students at Central Middle School are in band. There are 40 7th grade band students. How many 7th grade students are enrolled at Central Middle School? 
	Teacher created assessment

Text generated assessment

Computer based assessment

	7.1.9
	Solve problems involving ratios and proportions.

· Express one quantity as a fraction of another, given their ratio, and vice versa.

· Find how many times one quantity is as large as another, given their ratio, and vice versa.

· Express one quantity as a fraction of another given the two quantities.

· Find the whole, or one part, when a whole is divided into parts in a given ratio.

· Solve problems involving two pairs of equivalent ratios.


	Example.  On a survey of females in an exercise class, 12 out of the 20 females in the class indicated they prefer to exercise in the morning.  What fraction of  the females in the class prefer not to exercise in the morning?

If 2/3 of the 7th grade boys, or 48, are involved in athletics at school, how many boys are in 7th grade?
	Teacher created assessment

Text generated assessment

Computer based assessment

	Standard 2

Algebra and Functions

Core Standard: Expressions

     Evaluate numerical expressions and simplify algebraic expressions involving rational and irrational numbers. 

     [Standard Indicators: 7.2.1, 7.2.3]

Core Standard: Linear Equations

     Write and solve two-step equations and inequalities in one variable.

     [Standard Indicators: 7.2.1, 7.2.2]

Core Standard: Graphs of Lines

     Find the slope of a line from its graph and relate the slope of a line to similar triangles. Draw the graph of a line given either 

     its slope and one point on the line or two points on the line. Graph proportional relationships and identify the unit rate as 

     the slope of the related line. 

     [Standard Indicator: 7.2.5, 7.2.6, 7.2.7]




	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	7.2.1
	Use variables and appropriate operations to write an expression, equation or inequality that represents a verbal description.


	Example:  Write in symbols the inequality:  5 less than twice the number is greater than 42.

Write “Seven more than three times a number is 28” as an equation and solve.


	Teacher created assessment

Text generated assessment

Computer based assessment

	7.2.2
	Write and solve two-step linear equations and inequalities in one variable.


	Example:  Solve the equation

 4x – 7 = 12 and check your answer in the original equation.

Use the “Algebra Match” activity from Curriculum Framework for 7th Grade. (2003)
	Teacher created assessment

Text generated assessment

Computer based assessment

	7.2.3
	Evaluate numerical expressions and simplify algebraic expressions involving rational and irrational numbers.


	Example:  Simplify 3(4x + 5x – 1) + 2(x +3).  Explain each step you take.

Use “Please Excuse My Dear Aunt Sally” or PEMDAS to discuss order of operations.
	Teacher created assessment

Text generated assessment

Computer based assessment

	7.2.4
	Solve an equation or formula with two variables for a particular variable.


	Example:  solve the formula 

C = 2πr for r.

Use “Mixed-Up Formulas” from Curriculum Framework for 7th grade. (2003)


	Teacher created assessment

Text generated assessment

Computer based assessment

	7.2.5
	Find the slope of a line from its graph and relate the slope of a line to similar triangles.


	Example:  Draw the graph of

 y = 2x – 1.  Choose two points on the graph and divide the change in y-value by the change in x-value.  Repeat this for other pairs of points on the graph.  What do you notice?

Have two students each plot a point on a coordinate plane and have class determine the slope of the line passing through these points. 
	Teacher created assessment

Text generated assessment

Computer based assessment

	7.2.6
	Draw the graph of a line given its slope and one point on the line or two points on the line.


	Example:  Draw the graph of the equation with slope of 3 and passing through the point with coordinates

 (0, -2).

Use the “Let’s Study Slope” activity from Curriculum Framework for 7th grade. (2003)
	Teacher created assessment

Text generated assessment

Computer based assessment

	7.2.7
	Identify situations that involve proportional relationships, draw graphs representing these situations and recognize that these situations are described by a linear function in the form y = mx where the unit rate m is the slope of the line.


	Example:  At a ski resort, one of the slopes rises 8 feet vertically for every 48 foot run.  The second slope rises 12 feet vertically for every 72 feet of run.  Compare the steepness of the two slopes.  Which is steeper?

A plant is growing taller according to the formula H+2d + 3 where H is the plant’s height after d days. Draw the graph of this function and explain what the coefficient of d represents? 
	Teacher created assessment

Text generated assessment

Computer based assessment

	Standard 3

Geometry and Measurement

Core Standard: Transformations

     Identify and use the following transformations; translations, rotations and reflections.

     [Standard Indicator: 7.3.2]


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	7.3.1
	Identify and use basic properties of angles formed by transversals intersecting pairs of parallel lines.


	Example:  Find the value of angle x in the figure below if m   a ( 30°

Given a pair of parallel lines, a transversal, and the measurement of one angle, give the measure of each angle formed and justify your reasoning.
	Teacher created assessment

Text generated assessment

Computer based assessment


	7.3.2
	Identify, describe, and use transformations (translations, rotations, reflections and simple compositions of these transformations) to solve problems.


	Example:  Draw a triangle with vertices (2, 3), (5, 3), and (2, 7).  Translate (slide) the triangle so that the vertex (2, 3) moves to (0, 0).  Find the new coordinates of the other two vertices.

Have students draw simple quadrilaterals and triangles on a co-ordinate plane, then find the area of their figure.


	Teacher created assessment

Text generated assessment

Computer based assessment

	7.3.3
	Draw two-dimensional patterns (nets) for three-dimensional objects, such as right prisms, pyramids cylinders and cones.


	Example:  Draw a rectangle and two circles that will fit together to make a cylinder.

Give students different shaped blocks. Let students trace the sides of the blocks onto paper to create the net for their block. 
	Teacher created assessment

Text generated assessment

Computer based assessment

	7.3.4
	Recognize, describe, or extend geometric patterns using tables, graphs, words, or symbols.


	Example:  Look at the three triangles below.  What fraction of each triangle is not shaded?  Do you see a pattern?  Use the pattern to predict the fraction of the triangle you would NOT shade in the fourth iteration of the triangle.  Confirm your prediction and explain.

 →                 →                   →              

Have students use isometric dot paper to create a fractal and state the rule used for the fractal.
	Teacher created assessment

Text generated assessment

Computer based assessment

	7.3.5
	Identify, describe, and construct similarity relationships and solve problems involving similarity (including similar triangles) and scale drawings by using proportional reasoning.


	Example:  At a certain time, the shadow of your school building is 36 feet long.  At the same time, the shadow of a yardstick held vertically is 4 feet long.  What is the height of the school building?

Construct similar triangles using “Similar Yarn Triangles” form Curriculum Framework for 7th grade. (2003)
	Teacher created assessment

Text generated assessment

Computer based assessment

	7.3.6
	Solve simple problems involving distance, speed and time.

· Understand concepts of speed and average speed.

· Understand the relationship between distance, time and speed.

· Find speed, distance or time given the other two quantities.

· Write speed in different units (km/h, m/s, cm/s, mi/hr, ft/sec).

· Solve simple problems involving speed and average speed.


	Examples:

· Find how long an airplane flying at 900 kilometers per hour takes to travel 1,350 kilometers.

· A cheetah can run 120 kilometers per hour for a short time.  Give this speed in meters per second.

· Sarah drove 145 miles from Elkhart to Muncie in 2 hours and 45 minutes.  Find Sarah’s average speed in miles per hour.


	Teacher created assessment

Text generated assessment

Computer based assessment



	Standard 4

Data analysis and Probability

Core Standard: Making Estimates and Data Displays

     Use proportions to make estimates about a population based on a sample. Create, analyze and interpret data sets in 

     multiple ways using bar graphs frequency tables, line plots, histograms and circle graphs.

     [Standard Indicators: 7.4.1, 7.4.2]

Core Standard: Theoretical Probability

     Understand that when all outcomes are equally likely, the theoretical probability of an event is the fraction of outcomes in 

     which the event may occur. Use theoretical probability and proportions to make predictions. 

     [Standard Indicators: 7.4.5]


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	7.4.1
	Create, analyze and interpret data sets in multiple ways using bar graphs, frequency tables, line plots, histograms and circle graphs.  Justify the choice of data display.


	Example: The students will count the value of the change in their pockets.  Use the amounts collected from the class to construct a histogram.  Describe the shape of the distribution.

Use “Graphs Take Flight” from Curriculum Framework for 7th grade. (2003) Students collect and analyze, interpret, and display data in bar, line, histograms and circle graphs.


	Teacher created assessment

Text generated assessment

Computer based assessment

	7.4.2
	Make predictions from statistical data and use proportions to make estimates about a population based on a sample.


	Example:  Record the temperature and weather conditions (sunny, cloudy or rainy) at 1 p.m. each day for two weeks.  In the third week, use your results to predict the temperature from the weather conditions.

Record the number of each color of M&M’s in four small packages. Predict how many of each color are in an unopened package of the same size and a larger size. 
	Teacher created assessment

Text generated assessment

Computer based assessment

	7.4.3
	Describe how additional data, particularly outliers, added to a data set may affect the mean, median and mode.


	Example:  You measure the heights of the students in your grade on a day when the basketball team is playing an away game.  Later you measure the players on the team and include them in your data.  What kind of effect will including the team have on the mean, median and mode?  Explain your answer.

Use “Far Out Points” from Curriculum Framework for 7th grade. (2003)


	Teacher created assessment

Text generated assessment

Computer based assessment

	7.4.4
	Analyze data displays, including ways that they can be misleading.  Analyze ways in which the wording of questions can influence survey results.


	Example:  a company displays a bar graph of company’s sales that suggests sales have more than doubled since last year.  Upon analyzing the graph, you notice that sales have in fact increased from $5.5 million to $6.2 million.  Explain how the company may have used the graph to suggest that sales doubled.

Have students draw a misleading graph regarding the number of hours they watch TV compared to the number of hours they study each night. 
	Teacher created assessment

Text generated assessment

Computer based assessment

	7.4.5
	Understand that when all outcomes of an experiment are equally likely, the theoretical probability of an event is the fraction of outcomes in which the event occurs.  Use theoretical probability and proportions to make approximate predictions.


	Example:  The weather forecast says that the probability of rain today is 0.3.  What is the probability that it will not rain?

Given a bag of 20 gumballs, five of which are red, find the probability of drawing a red gumball. What is the probability of getting any other color? Write these probabilities in fraction form, add them together, and explain your answer. 
	Teacher created assessment

Text generated assessment

Computer based assessment


Process Standards

Problem Solving

· Build new mathematical knowledge through problem solving.
· Solve problems that arise in mathematics and in other contexts.
· Apply and adapt a variety of appropriate strategies to solve problems.
· Monitor and reflect on the process of mathematical problem solving.
Reasoning and Proof

· Recognize reasoning and proof as fundamental aspects of mathematics.

· Make and investigate mathematical conjectures.

· Develop and evaluate mathematical arguments and proofs.

· Select and use various types of reasoning and methods of proof.

Communication

· Organize and consolidate their mathematical thinking through communication.

· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

· Analyze and evaluate the mathematical thinking and strategies of others.

· Use the language of mathematics to express mathematics to express mathematical ideas precisely.

Connections

· Recognize and use connections among mathematical ideas.

· Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

· Recognize and apply mathematics in contexts outside of mathematics.

Representation

· Create and use representations to organize, record, and communicate mathematical ideas.

· Select, apply, and translate among mathematical representations to solve problems.

· Use representations to model and interpret physical, social, and mathematical phenomena.

In addition, estimation, mental computation and technology are areas that need to be addressed at all grade levels in mathematics. 

Estimation and mental Computation

· Know and apply appropriate methods for estimating the results of computations.

· Round numbers to a specified place value.

· Use estimation to decide whether answers are reasonable.

· Decide when estimation is an appropriate strategy for solving a problem.

· Determine appropriate accuracy and precision of measurement in problem situations.

· Use properties of numbers and operations to perform mental computation.

· Recognize when the numbers involved in a computation allow for a mental computation strategy.

Technology

· Technology should be used as a tool in mathematics education to support and extend the mathematics curriculum.

· Technology can contribute to concept development, simulation, representation, communication, and problem solving.

· The challenge is to ensure that technology supports-but is not a substitute for-the development of skills with basic operations, quantitative reasoning, and problem-solving skills.

· Graphing calculators should be used to enhance middle school and high school students’ understanding and skills.

· The focus must be on learning mathematics, using technology as a tool rather than as an end it itself.

E i g h t h   G r a d e 

MATH/PRE-ALGEBRA

Grade 8

	Standard 1

Number Sense and Computation

Core Standard: Integer Exponents

     Use the laws of integer exponents and evaluate expressions with negative integer exponents. Use scientific notation for small 

     numbers.

     [Standard Indicators: 8.1.1, 8.1.2, 8.1.3]     

Core Standards: Square Roots

     Use irrational numbers. Calculate square roots. Use the inverse relationship between squares and square roots.

     [Standard Indicators: 8.1.4, 8.1.5]




	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	8.1.1
	Interpret calculator or computer displays of numbers given in scientific notation and read, write, compare and solve problems using decimals in scientific notion.


	Example:  Write 0.00357 in scientific notation.

Which is greater 3.576 x 103or 2.59 x 10 4?
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.1.2
	Recognize positive integer powers as repeated multiplication and negative integer powers as repeated division or multiplication by the multiplicative inverse.


	Example:  Write 2-3 as a fraction.

Evaluate 34 and 4-3. Which is greater?
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.1.3
	Use the laws of exponents for integer exponents and evaluate expressions with negative integer exponents.


	Example:  Write 22 x 23 as (2 x 2) (2 x 2 x 2) and then as a single power of 2.  Explain what you are doing.  Evaluate 6-3/ 62.  Explain your process. 

Simplify: (9a-3b2)/(6a2b-4) using only positive exponents.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.1.4
	Identify, compare and order irrational numbers.


	Example:  Estimate the square root of √18 to the nearest tenth.  Plot the square root on a number line.

Place the following numbers on a number line and then identify which are irrational and explain why? (6, 
[image: image12.wmf]10

, 2.7…., 
[image: image13.wmf]4

, (, 3
[image: image14.wmf]2

, 5.8)
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.1.5
	Calculate square roots of perfect squares, estimate square roots of numbers less than 1,000, and use the inverse relationship between squares and square roots.


	Example:  Explain how you can find the length of the hypotenuse of a right triangle with legs that measure 5 cm and 12 cm. (Pythagorean Theorem used in 8.3.3)

Find the value of (
[image: image15.wmf]144

)2.

Which is greater, 
[image: image16.wmf]169

or 42?

Estimate 
[image: image17.wmf]269

to the nearest whole number without using a calculator.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.1.6
	Solve percent, ratio and proportion problems.

· Find average rates.

· Express one quantity as a percentage of another.

· Compare two quantities by percentage.

· Use percentages greater than 100%.

· Increase or decrease a quantity by a given percentage.

· Find the original amount for a given percentage increase or decrease.

· Solve problems involving percents, ratios and proportions.

· Solve problems involving simple and compound interest.


	Example:  You leave $100 in each of three bank accounts paying 5% interest per year.  One account pays simple interest, one pays interest compounded annually, and the third pays interest compounded quarterly.  Use a spreadsheet to find the amount of money in each account after one year, two years, three years, ten years and twenty years.  Compare the results in the three accounts and explain how compounding affects the balance in each account.

Find what percent 54 is out of 90. Solve by setting up a proportion or by solving an equation.

A sweater that originally cost $32 is on sale for $28. Identify and calculate the percent of increase or decrease.

A car can travel 310 miles on one tank of gas. If the gas tank holds 12.4 gallons, what is the unit rate per gallon?
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato


	Standard 2

Algebra and Functions

Core Standards: Solving Equations and Inequalitites

    Write and solve multi-step equations and inequalities in one variable.

    [Standard Indicator: 8.2.1]

Core Standards: Linear Functions

     Use linear functions and linear equations to represent, analyze and solve problems. Translate among tables, equations, 

     verbal expressions and graphs.     

     [Standard Indicators: 8.2.4, 8.2.5, 8.2.6, 8.2.8]




	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	8.2.1
	Write and solve linear questions and inequalities, interpret the solution or solutions in their context, and verify the reasonableness of the results.


	Example:  As a salesperson, you are paid $50 per week plus $3 per sale.  This week you want your pay to be at least $100.  Write an inequality for the number of sales you need to make, solve it, and check that your answer is reasonable.

Use “Solving the Unknown” from page 87 in the 8th grade Curriculum Framework. (2003)


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.2.2
	Solve equations and formulas for a specified variable.


	Example:  Solve 5(x + 2) = 10 + 5

Using the formula A = lw find the width of a rectangle whose area is 20 and length is 5.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.2.3
	Simplify algebraic expressions involving powers.


	Example:  Expand 3(2x +5)2

Simplify: 4m4(2m + 7)
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.2.4
	Identify and graph linear functions and identify lines with positive and negative slope.


	Example:  Draw the graphs of 

y = 2x – 1, y = 3x – 1, y = -2x – 1, and y = -3x -1.  Find the slope of each graph.  What do you notice?

Use “Hitting the Slopes” from page 99 of the 8th grade Curriculum Framework. (2003)
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato



	8.2.5
	Find the slope of a linear function given the equation and write the equation of a line given the slope and any point on the line.


	Example:  Write an equation of the line with slope 2 and containing the point (1, -2).  What is the y-intercept for this line?

Write an equation of the line with a slope of 3 and a y-intercept of 4.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.2.6
	Translate among tables, equations, verbal expressions and graphs of linear functions and recognize that in 

(y = mx + b) that m is the rate of change and b is the vertical intercept of the graph.


	Example:  Write a formula for the perimeter of a square as a function of its side length.  Construct a table of values for this function.  Draw the graph of this function.

Use “Linear Relationships” from page 105 of the 8th grade Curriculum Framework. (2003)
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.2.7
	Identify functions as linear or nonlinear and contrast their characteristics from tables, graphs and equations.


	Example:  Graph y = x2 + 2 and 

y = x +2 on the same coordinate plane.  How does the graph of 

y = x2 + 2 differ from the graph of

 y = x +2?

Use “Not All Functions are Linear” from page 109 of the 8th grade Curriculum Framework. (2003)


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.2.8
	Use linear functions and linear equations to represent, analyze and solve problems. 


	Example:  Corey is hosting a birthday party for a friend at a park shelter.  The cost to rent the shelter is $50 plus $2 per person.  Write a function to represent the situation.  Find the total cost if 35 people attend.

You make and sell birdhouses. Your fixed costs for your tools and workspace are $3000. The cost of the wood and other materials is $10 per birdhouse. You sell each birdhouse for $50. What is your profit when you make and sell 100 birdhouses? 


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato


	Standard 3

Geometry and Measurement

Core Standard: Constructions and Properties of Shapes

     Perform basic compass and straightedge constructions: constructions of angle and segment bisectors, copies of segments 

     and angles, and perpendicular segments. Justify the constructions. Identify properties of geometric objects. 

     [Standard Indicators: 8.3.1, 8.3.2] 

Core Standards: Pythagorean Theorem

     Use the Pythagorean Theorem and its converse to calculate lengths of line segments. 

     [Standard Indicator: 8.3.3]

Core Standard: Rates

     Solve simple problems involving rates and derived measurements like speed and density. Express these measurements in a 

     given unit in terms of other units within the same measurement system.

     [Standard Indicators: 8.3.4, 8.3.8]

Core Standard: Solids

     Find and use the surface areas and volumes of cones, sphere and pyramids. Use scale factors to find areas and volumes of 

     similar figures.

     [[Standard Indicators: 8.3.5, 8.3.6]




	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	8.3.1
	Perform basic compass and straight edge constructions:  angle and segment bisectors, copies of segments and angles, and perpendicular segments.  Describe and justify the constructions.


	Example:  Explain the procedures used to construct the three angle bisectors of a triangle.

Use “Going in Circles” from page 145 of the 8th grade Curriculum Framework. (2003)
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato



	8.3.2
	Identify, define, and describe properties of three-dimensional geometric objects, describe how two or more figures intersect in a plane or in space, and visualize or describe the cross section of a solid.


	Example:  Find two lines in your classroom that are not parallel, yet do not meet.

A plane passes through a cone. The plane is not parallel to the cone’s base, and does not pass through its base. Describe the shape formed.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.3.3
	Explain why the Pythagorean Theorem is valid using a variety of methods and use the Pythagorean Theorem and its converse to calculate lengths of line segments.


	Example:  A square piece of glass 7 feet on each side must be delivered through a doorway.  Can the glass fit through the doorway that is 3 feet wide and 6.5 feet tall?  Explain your thinking.  Make a scale drawing on grid paper to solve the problem.

Measure the dimensions of a shoe box and calculate the length of a diagonal from the top right to the bottom left of the box. Measure with a string to evaluate your solution.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.3.4
	Solve simple problems involving rates and other derived measurements, including problems involving speed, uniform speed, average speed and density, by applying the concept of proportionality to measurement in different contexts.  Express measurements in a given unit or in terms of other units of the same type.


	Example:  A car travels at 60 mph for 20 minutes and then at 48 miles an hour for 10 minutes.  What is the average speed in miles per hour for this trip?  Explain your answer.

Express 60 mph as feet per second, miles per minute, and feet per minute.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.3.5
	Use scale factors to find the area and volume of similar figures.


	Example:  Calculate the volume and surface area of cubes with side 1 cm, 

2 cm, 3 cm, etc.  Make a table of your results and describe any patterns in the table.

Triangle EFG has a base of 9 inches and a height of 7 inches. Triangle HIJ is similar to triangle EFG. Its height is 17.5 inches. What is the area of triangle HIJ?
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.3.6
	Find and use the surface area and volume of cones, spheres and pyramids.


	Example:  A prism’s base is a right triangle with the shorter sides of length 6 and 8 feet.  Its height is 14 feet and non-triangular faces are rectangles.  Find the surface area of the prism.

Use “Paint Your Castle” from page 191 of the 8th grade Curriculum Framework. (2003)


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.3.7
	Estimate and compute the area of irregular two-dimensional shapes and the volume of irregular three-dimensional objects by breaking them down into more basic geometric objects.


	Example:  Find the volume of a doghouse that has a rectangular space that is 3 ft long by 2 ft wide by 5 ft high and has a triangular roof that is 1.5 ft higher than the walls of the house.

Use “Pump up the Volume” from page 193 of the 8th grade Curriculum Framework. (2003)
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.3.8
	Solve problems involving conversions within the same measurement system and estimate the measure of an object in one system given the measure of that object in another system and the approximate conversion factor.


	Example:  The area of a hall is 

40 square yards.  What is the area in square feet?

Your desk weighs approximately 20 pounds. Since there are 16.0 ounces in a pound, what is its weight in ounces? 
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato


	Standard 4

Data Analysis and Probability

Core Standard: Evaluating Claims, Selecting Samples and Analyzing Bias

     Identify claims based on statistical data and in simple cases evaluate the reasonableness of the claims. Identify different 

     methods of selecting samples. Analyze the strengths and weaknesses of each method and the possible bias in samples or 

     displays.

     [Standard Indicators: 8.4.1, 8.4.2]

Core Standard: Analyzing Data

     Use mean, median, mode, upper and lower quartiles, and range of data to compare data sets. Organize and display data to 

     analyze central tendencies of data. Investigate effects of change in data values on the measures of the central tendency of 

     the set of data. Display data in scatter plots and informally find lines of best fit.

     [Standard Indicators: 8.4.3, 8.4.5]

Core Standard: Simple Experiments

     Compute probabilities of events from simple experiments with equally probable outcomes.

     [Standard Indicator: 8.4.7]



	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	8.4.1
	Identify claims based on statistical data and, in simple cases, evaluate the reasonableness of the claims.  Design a study to investigate the claim.


	Example:  A study shows that teenagers who use a certain brand of toothpaste have fewer cavities than those using other brands.  Describe how you can test this claim in your school.

Use the “Statistical Claims” activity from page 209 of the 8th grade Curriculum Framework. (2003) 


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.4.2
	Identify different methods of selecting samples, analyzing the strengths and weaknesses of each method and the possible bias in a sample or display.


	Example:  Describe possible bias in the following survey:  A local television station has a daily call-in poll.  Viewers of the morning and noon newscasts are asked to call one telephone number to answer “yes” and a different telephone number to answer “no.”  The results are reported on the five-o’clock newscast.

Name two ways to determine a sample of a population for a survey. Choose one that could be biased and one that is random. 
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.4.3
	Use mean, median, mode, upper and lower quartiles and range to compare data sets.  Organize and display data to highlight important features such as the range and how the data is spread around a central value.  Investigate what happens to the display when some of the data values are changed.
	Example:  Arrange a set of test scores in increasing order and find the lowest and highest scores, the median and the upper and lower quartiles.

Use “Middle School Data” from page 213 of the 8th grade Curriculum Framework. (2003)
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.4.4
	Analyze, interpret and display data in box-and-whisker plots.


	Example:  The box-and-whisker plots below show winning times (hours: minutes) for the Indianapolis 500 race in selected years:

In the years from 1951—1965, the slowest time was 3 h 57 minutes.  Explain how the slowest time changed through the years 1951-1995.  How did winning times change during that period?  How did the median times In the years from 1951—1965, the slowest time was 3 h 57 minutes.  Explain how the slowest time changed through the years 1951-1995.  How did winning times change during that period?  How did the median times change in the same period?

Use “Box and Whiskers Plots” from page 217 of the 8th grade Curriculum Framework. (2003)
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.4.5
	Display two-variable data in scatter plots and describe how the data points are distributed.  If the pattern appears to be linear, draw a line that appears to best fit the data and write the equation of that line.


	Example:  Survey some of the students at each grade level in your school, asking them how much time they spend on homework.  Plot the grade level and time of each student as a point (grade, time) on a scatter diagram.  Describe and justify the relationship between grade and time spent on homework.

Use “Line of Best Fit” activity from page 223 of the 8th grade Curriculum Framework. (2003)


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.4.6
	Describe and apply the addition rule for probabilities for simple events that are mutually exclusive and for simple events that are not.


	Example:  Amy and Bill were each asked to roll two six-sided dice and add the numbers shown.  Amy wins if the sum is odd.  Bill wins if the sum is six, seven, or eight.  Who is more likely to win?  Show your work.

When you roll a number cube, what is the probability that the number on the top face will be a five or a six?


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	8.4.7
	Compute probabilities of events from simple experiments with equally probably outcomes, using such methods as organized list, tree diagrams and area models.


	Example:  A six-sided die is rolled and a spinner with equal sections A, C, D and E is spun.  Find the probability of rolling a 3 and spinning a vowel.

If Sub-Mart offers 3 different breads, 4 different cheeses, and 7 different meats for their sandwich choices, what is the probability that a randomly made sandwich has turkey on wheat bread?
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato


Process Standards

Problem Solving

· Build new mathematical knowledge through problem solving.
· Solve problems that arise in mathematics and in other contexts.
· Apply and adapt a variety of appropriate strategies to solve problems.
· Monitor and reflect on the process of mathematical problem solving.
Reasoning and Proof

· Recognize reasoning and proof as fundamental aspects of mathematics.

· Make and investigate mathematical conjectures.

· Develop and evaluate mathematical arguments and proofs.

· Select and use various types of reasoning and methods of proof.

Communication

· Organize and consolidate their mathematical thinking through communication.

· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

· Analyze and evaluate the mathematical thinking and strategies of others.

· Use the language of mathematics to express mathematics to express mathematical ideas precisely.

Connections

· Recognize and use connections among mathematical ideas.

· Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

· Recognize and apply mathematics in contexts outside of mathematics.

Representation

· Create and use representations to organize, record, and communicate mathematical ideas.

· Select, apply, and translate among mathematical representations to solve problems.

· Use representations to model and interpret physical, social, and mathematical phenomena.

In addition, estimation, mental computation and technology are areas that need to be addressed at all grade levels in mathematics. 

Estimation and mental Computation

· Know and apply appropriate methods for estimating the results of computations.

· Round numbers to a specified place value.

· Use estimation to decide whether answers are reasonable.

· Decide when estimation is an appropriate strategy for solving a problem.

· Determine appropriate accuracy and precision of measurement in problem situations.

· Use properties of numbers and operations to perform mental computation.

· Recognize when the numbers involved in a computation allow for a mental computation strategy.

Technology

· Technology should be used as a tool in mathematics education to support and extend the mathematics curriculum.

· Technology can contribute to concept development, simulation, representation, communication, and problem solving.

· The challenge is to ensure that technology supports-but is not a substitute for-the development of skills with basic operations, quantitative reasoning, and problem-solving skills.

· Graphing calculators should be used to enhance middle school and high school students’ understanding and skills.

· The focus must be on learning mathematics, using technology as a tool rather than as an end it itself.
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A l g e b r a   I

ALGEBRA I

	Standard 1

Relations and Functions

Core Standard: Relations and Functions

     Determine whether a relation is a function or not a function. Identify the domain and range of a given relation. Translate 

     among tables, graphs, words and equations.


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A l. l. l
	Determine whether a relation represented by a table, graph, words or equation is a function or not a function and translate among tables, graphs, words and equations.


	Example:  For a square of side x, the area  y is given by  y = x2.  Is  y  a function of x?  Is x a function of y?  Answer the same questions for y = x2if you are told that this holds for negative as well as positive values of x.

Show a function using a graph and write the equation of the line.

Examine the following set of ordered pairs and determine if it a function:

(4,2) (6,8) (5,6) (3,4) (-1, 2) (-3, -6)


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A 1. 1. 2
	Identify the domain and range of relations represented by tables, graphs, words, and equations.
	Example:  What is the largest domain for x when y = x2?  What is the range of   y in this case?

Find the domain and range for the following ordered pairs: 

(4,2) (6,8) (5,6) (3, -4) (-1,2) (-3, -6)
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato


	Standard 2

Linear Functions, Equations and Inequalities

Core Standard: Linear Equations and Inequalities

     Graph linear functions and determine their slopes and x- and y-intercepts from their graphs and equations. Write a linear  

     function in slope-intercept form. Determine the equation of a line given sufficient information. 


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A l. 2. l
	Translate among various representations of linear functions including tables, graphs, words and equations.


	Example:  Use a spreadsheet to create a table of values for the function 

y = 
[image: image19.wmf]2
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x + 5.  Graph the function.

Looking at a graph of a linear function create a table of solutions and write the linear equation in slope-intercept form. 
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1. 2. 2
	Graph linear equations and show that they have constant rates of change.


	Example:  Kathy borrowed $80 from her mother and plans to pay her mother $10 per week until the debt is paid.  The equation for the amount of money Kathy owes her mother is

 y = - 10 x, where  x  is the number of weeks after the loan.  Graph the equation.  What does the slope of the graph represent?

Draw the graph of the line with an x-intercept of –4 and a y-intercept of 2.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1. 2. 3
	Determine the slope, x-intercept, and y-intercept of a line given its graph, its equation, or two points on the line and determine the equation of a line given sufficient information.


	Example:  Find the slope and y-intercept of the line 4x + 6y = 12.

Example:  Find an equation of the line through the points (1, 4) and (3, 10), then find an equation of the line through the point (1, 4) perpendicular to the first line.


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato



	A1.2.4


	Write, interpret and translate among equivalent forms of equations for linear functions (i.e., slope-intercept, point-slope and standard).  Recognize that equivalent forms reveal more or less information about a given situation.
	Example: Write the equation of the line 4x + 6y = 12 in slope-intercept form.  What is the slope of this line?  Explain your answer.

Write an equation of a line in slope-intercept form that passes through (0,6) and has a slope of ¾.


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato



	A1.2.5
	Solve problems that can be modeled using linear equations and inequalities, interpret the solutions, and determine whether the solutions are reasonable.


	Example:  As your family is traveling along an interstate, you note the distance traveled every 5 minutes.  The distance is approximately the same.  You graph the distance traveled as a function of time, assuming that what was found for five-minute time intervals holds for all time intervals up to two hours.  Draw a linear graph representing this trip.  Predict the time of a journey of 50 miles.  What does the slope of the graph represent?

The admission fee to a video game arcade is $1.25 per person, and it cost $.50 for each game played.  Latoga and Donnetta have a total of $10.00 to spend.  What is the greatest number of games they will be able to play?


	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1.2.6
	Graph a linear inequality in two variables.


	Example:  Draw the graph of the inequality 6x + 8y > 24 on a coordinate plane.

Graph y ( -2/3 x + 1
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato


	Standard 3

Pairs of Linear Equations and Inequalities

Core Standard: Pairs of Linear Equations in Two Variables.

     Solve pairs of linear equations in two variables by graphing, substitution or elimination. Solve problems that can be      

     modeled using pairs of linear equations in two variables. 

Core Standard: Pairs of Linear Inequalities in Two Variables

     Graph the solution for pairs of linear inequalities in two variables.

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A l. 3. l
	Understand the relationship between a solution of a pair of linear equations in two variables and the graphs of the corresponding lines and solve pairs of linear equations in two variables by graphing, substitution or elimination.


	Example:  solve the system of equations:  2y + x = 10 and x = y + 3.  Graph the two lines, labeling the point of intersection.

Solve the system of equations:

x + 2y = 3 and 3x – y = -5 by substitution and elimination. 
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1. 3. 2
	Graph the solution set for a pair of linear inequalities in two variables with and without technology and use the graph to find the solution set.


	Example:  Graph the inequalities y < 4 and x + y < 5.  Shade the region where both inequalities are true.

Graph the solution of the inequalities 

x – y ( 3 and x ( 2. 
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato



	A1. 3. 3
	Solve problems that can be modeled using pairs of linear equations in two variables, interpret the solutions, and determine whether the solutions are reasonable.


	Example:  The income a company makes from a certain product can be represented by the equation y = 10.5x and the expenses for that product can be represented by the equation

 y= 5.25x + 10,500, where x is the number of units of the product sold and y is the number of dollars.  How many units of the product must be sold for the company to reach the break-even point?

The sum of the digits of a two-digit number is 11. If 45 is added to the number, the result is the number with the digits reversed. Find the original number.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	Standard 4

Polynomials

Core Standard: Rational Exponents

     Understand and use the laws of exponents fro variables with exponents. Multiply, divide and find powers of variables with 

     exponents. 

Core Standard: Polynomials

     Multiply polynomials, factor polynomials, and divide polynomials by a monomial.


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A l.4. l
	Use the laws of exponents for variables with exponents and multiply divide, and find powers of variables with exponents.


	Example:  Simplify a2b6 (a3), (n + 2)

(n -2), and (n +2)2.

Simplify (x3y)((xy4)

Simplify (a2)3
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1.4.2
	Add, subtract and multiply polynomials and divide polynomials by monomials.


	Example:  Subtract (4x2 – 7x +2) –

 (x2 + 4x – 5), multiply (n + 2)(4n – 5), and divide 4x3y2 + 8xy4 – 6x2y5by

 2 xy2.

Add, subtract, and multiply:

(4x2 – 7x + 2) and( x2 + 4x –5)

Divide (4x2 + 2x)/( 2x)
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1.4.3
	Factor common terms from polynomials and factor quadratic expressions.


	Example:  Factor 4ax + 3ay + 4bx + 3by, 2x2 – 7x + 3, and 9x2 -  4. 

Is 3x2 a factor of 27x2y – 18x3y – 9y3?

Factor 4p2 - 1
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato


	Standard 5

Quadratic Equations and Functions

Core Standard: Quadratic Equations and Functions

     Solve quadratic equations by graphing, factoring and using the quadratic formula. Graph quadratic functions and   

     understand the relationship between its zeros and the x-intercepts of its graph. Solve problems that can be modeled using 

     quadratic equations.


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A l.5.l
	Graph quadratic functions.


	Example:  Draw the graph of 

y = x2 – 3x + 2.  Using a graphing calculator or a spreadsheet (to generate a data set), display the graph to check your work.

Graph y = -2x2 –x + 1.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1.5.2
	Solve quadratic equations in the real number system with real number solutions by factoring, by completing the square, and by using the quadratic formula.


	Example:  Solve the equation

 x2 – x + 2 = 0 in three ways, by factoring the polynomial, by the quadratic formula and by completing the square.  Derive the general quadratic formula by applying the method of completing the square-to ax2+ bx + c = 0.

Solve x2 – 4x – 12 = 0 by factoring, completing the square and the quadratic formula.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1.5.3
	Solve problems that can be modeled using quadratic equations, interpret the solutions, and determine whether the solutions are reasonable.


	Example:  A ball falls so that its distance above the ground can be modeled by the equations 

s = 100 – 16t2, where s is the distance above the ground in feet and t is the time in seconds.  According to this model, at what time does the ball hit the ground?

The difference of the squares of two consecutive odd integers is 24. Find the integers.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1.5.4
	Analyze and describe the relationships among the solutions of a quadratic equation, the zeros of a quadratic function, the x-intercepts of the graph of a quadratic function, and the factors of a quadratic expression.


	Example:  A graphing calculator can be used to solve 3x2 – 5x – 1 = 0 to the nearest tenth.  Justify using the x-intercepts of y = 3x2 – 5x – 1 as the solutions of the equation.

x2 + 4x –12 = 0 has solutions of x=-6 and x=2. Describe the process involved to obtain these solutions. Then describe how to check your solutions. 
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1.5.5
	Sketch and interpret linear and non-linear graphs representing given situations and identify independent and dependent variables.


	Example: The height (h) above water of a diver t seconds after she steps off a platform 100 feet height is given by the formula h = 100 – 16t.  Graph the function.

Eric is taking a trip to England. One dollar is equal to .7 pounds. So 

 p = .7d. Solve this equation for d.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato


	Standard 6

Rational and Radical Expressions and Equations




	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A l.6.l
	Add, subtract, multiply, divide, reduce, and evaluate rational expressions with polynomial denominators.  Simplify rational expressions with linear and quadratic denominators, including denominators with negative exponents.


	Example:  Simplify   

Find the sum of 
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	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1.6.2
	Solve equations involving rational and common irrational expressions.
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	Example: 

 Solve 
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Simplify: 
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	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1.6.3
	Simplify radical expressions involving square roots.


	Example:  Assuming that x and y represent non-negative real numbers, simplify: 
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	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1.6.4
	Solve equations that contain radical expressions on only one side of the equation and identify extraneous roots when they occur.


	Example:  Solve the equation

√x + 6 = x. 

Solve the equation 
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	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato


	Standard 7

Data Analysis


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A l.7.l
	Organize and display data using appropriate methods to detect patterns and departures from patterns.  Summarize the data using measures of center (mean, median and spread (range, percentiles, variance, standard deviation).  Compare data sets using graphs and summary statistics.


	Example:  Design and conduct a survey about the number of electronic games owned by girls and boys in your school.  Organize and display the results of your survey in an appropriate graph.  Describe the technique you used to get a random sample.  Find the mean, median and mode of your survey data.  Which of these gives a useful summary of the data?

Have the class collect data on each student’s height in centimeters. Have them calculate the measures of central tendency. 
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1.7. 2
	Distinguish between random and non-random sampling methods, identify possible sources of bias in sampling, describe how such bias can be controlled and reduced, evaluate the characteristics of a good survey and well-designed experiment, design simple experiments or investigations to collect data to answer questions of interest, and make inferences from sample results.


	Example:  To determine what type of videos their customers liked, Drake Video surveyed every tenth person to walk in their store.  Describe the sampling method used by Drake Video.  Is it an unbiased sampling?  Explain your answer.

Describe the possible bias in the following survey: A local television station has a daily call-in poll. Viewers of the morning and noon newscasts are asked to call one telephone number to answer “yes” and a different telephone number to answer “no”. The results are reported on the six-o’clock newscast.
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato

	A1.7.3
	Evaluate reports based on data published in the media by considering the source of the data, the design of the study, the way the data are analyzed and displayed and whether the report confuses correlation with causation.


	Example:  Find an example of a graph in a newspaper or magazine that could be considered misleading.  Explain why the graph could be misleading.

Do a computer search on graphs and misleading information. 
	Teacher created assessment

   -tests, observations, practice      

     performance.

Text generated assessment

  -tests, practice performance, 

Computer based assessment

  -STI, Study Island, Plato


Process Standards

Problem Solving

· Build new mathematical knowledge through problem solving.
· Solve problems that arise in mathematics and in other contexts.
· Apply and adapt a variety of appropriate strategies to solve problems.
· Monitor and reflect on the process of mathematical problem solving.
Reasoning and Proof

· Recognize reasoning and proof as fundamental aspects of mathematics.

· Make and investigate mathematical conjectures.

· Develop and evaluate mathematical arguments and proofs.

· Select and use various types of reasoning and methods of proof.

Communication

· Organize and consolidate their mathematical thinking through communication.

· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

· Analyze and evaluate the mathematical thinking and strategies of others.

· Use the language of mathematics to express mathematics to express mathematical ideas precisely.

Connections

· Recognize and use connections among mathematical ideas.

· Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

· Recognize and apply mathematics in contexts outside of mathematics.

Representation

· Create and use representations to organize, record, and communicate mathematical ideas.

· Select, apply, and translate among mathematical representations to solve problems.

· Use representations to model and interpret physical, social, and mathematical phenomena.

In addition, estimation, mental computation and technology are areas that need to be addressed at all grade levels in mathematics. 

Estimation and mental Computation

· Know and apply appropriate methods for estimating the results of computations.

· Round numbers to a specified place value.

· Use estimation to decide whether answers are reasonable.

· Decide when estimation is an appropriate strategy for solving a problem.

· Determine appropriate accuracy and precision of measurement in problem situations.

· Use properties of numbers and operations to perform mental computation.

· Recognize when the numbers involved in a computation allow for a mental computation strategy.

Technology

· Technology should be used as a tool in mathematics education to support and extend the mathematics curriculum.

· Technology can contribute to concept development, simulation, representation, communication, and problem solving.

· The challenge is to ensure that technology supports-but is not a substitute for-the development of skills with basic operations, quantitative reasoning, and problem-solving skills.

· Graphing calculators should be used to enhance middle school and high school students’ understanding and skills.

· The focus must be on learning mathematics, using technology as a tool rather than as an end it itself.
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A l g e b r a   II

ALGEBRA II

	Standard 1
Functions


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A 2. l. l
	Find the zeros, domain, and range of a function.


	Example:  f(x) = x3 – 3x2 – x + 3.  What is the domain and range of this function?
Example: Find the zeros of
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A 2. 1. 2
	Use and interpret function notation, including evaluation of functions represented by tables, graphs, words, equations or a set of ordered pairs.


	Example:  Given the function, f, below, find the indicated value, if possible.
· Represented by the set of ordered pairs {3,5), (2,-3), (1,7), (0,2)}, find the value of
 f (1);
· Where f(x) = √4-x, find the value of f(2) and f (8)
Example: Given f(x)= 7x + 2, find the value of 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.1.3
	Recognize and describe the relationships among the solutions of an equation, the zeros of a function, the x-intercepts of a graph, and the factors of a polynomial expression.


	Example:  solve the equations
 x4 + x3 - 7x2 – x + 6 + 0, given that
 x – 2 and x + 3 are factors of
 x4 + x3 – 7x2 – x + 6.
Example: given polynomial 
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, show that -2 and 4 are zeros.
	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 2

Linear and Absolute Value Equations, Inequalities and Functions


COR E STANDARD

Linear and Absolute Value Equations and Inequalities

Solve systems of linear equations and inequalities in three variables by substitution and elimination. Solve

problems that can be modeled using systems of linear equations. Solve equations and inequalities involving

absolute value.

[Standard Indicators: A2.2.1, A2.2.2, A2.2.4]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A2.2.l
	Solve systems of linear equations and inequalities in three variables by substitution and elimination.


	Example: Solve the system of equations: 
x – 2y + 3z = 5, x + 3z = 11, 5y – 6z = 9.
Example: Solve the system of equations:
        x + 2y + 3z = 4
        x = 5y – 6z +2
       z = 2x – y + 3
	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.2.2
	Solve problems that can be modeled using systems of linear equations up to three variables, interpret the solutions, and determine whether the solutions are reasonable.


	Example:  Each week you can work no more than 20 hours all together at the local bookstore and the drugstore.  You prefer the bookstore and want to work at least 10 more hours there than at the drugstore.  Draw a graph to show the possible combinations of hours that you could work.
Example: You  and your parents are  going to Boston and want to rent a car at Logan International Airport on Monday morning and drop the car off in downtown Providence, RI on the following Wednesday. Find the rates from two national car companies and plot out the costs on a graph. Decide which company offers the best deal. Explain your answer.

	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.2.3
	Graph piecewise-defined functions.


	Example:  Graph the function
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Example: Draw the graph of the function that relates the weight of a letter to the cost of postage

	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.2.4
	Solve equations and inequalities involving the absolute value of a linear function.


	Example:  Solve the inequality 
|‌x - 5|>8 and graph the solution.
Example: Solve and graph 
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	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 3

Quadratic Equations and Functions


COR E STANDARD

Complex Numbers

Add, subtract, multiply and divide complex numbers.

[Standard Indicator: A2.3.1]

COR E STANDARD

Quadratic Equations and Functions

Solving Quadratic Equations

Solve quadratic equations in the complex number system. Solve problems that can be modeled using quadratic

equations and functions.

[Standard Indicators: A2.3.2, A2.3.5]

Graphing Quadratic Functions

Graph quadratic functions. Determine how the graph of a parabola changes if a, b and c are changed in the

equation y a(x −b)2 c. Find an equation for a parabola given sufficient information.

[Standard Indicators: A2.3.3, A2.3.4]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A2.3.l
	Define, add, subtract, multiply and divide complex numbers.  Represent complex numbers, and the addition, subtraction and absolute value of complex numbers, in the complex plane.


	Example:  Let z = 7 – 4i and w = 10 + 6i.  Graph z, w and z + w.  Prove that the number 0, z, w and z + w are the vertices of a parallelogram on the complex plane.
Example: Let z = 2+3i and w = 5-2i. Find z∙w and z÷w
	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.3.2
	Solve quadratic equations in the complex number system.


	Example:  Solve  x2 – 2x + 5 = 0 over the complex numbers.
Example: Solve 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.3.3
	Analyze, describe and sketch graphs of quadratic functions including the lines of symmetry.


	Example:  find the zeros for y = x2 – 4.  If y = x2 – 4 has a maximum or minimum value, give the ordered pair corresponding to the maximum or minimum point.
Example: State whether the function 
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opens up or down, also find the vertex and axis of symmetry.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.3.4
	Determine how the graph of a parabola changes if a, b, and c changes in the equation y = a(x – b)2 + c.  Find an equation for a parabola given sufficient information.


	Example:  Write the equation of the parabola with vertex (3, 6) and y- intercept 2 in vertex form.
Example: Compare the graphs of 
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Explain the effect of each change.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.3.5
	Solve problems that can be modeled using quadratic equations and functions, interpret the solutions, and determine whether the solutions are reasonable.


	Examples:Write the equation of the parabola with vertex (3, 6) and  
y-intercept 2 in vertex form.
Example: A reflector for a satellite dish is parabolic in cross section, with the receiver at the focus F. The reflector is 1 ft deep and 20 ft wide from rim to rim. How far is the receiver from the vertex of the parabolic reflector?
	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 4

Polynomial Expressions, Equations and Functions


COR E STANDARD

Polynomial Equations and Functions

Solving Polynomial Equations

Solve polynomial equations by factoring. Solve problems that can be modeled using polynomial equations.

[Standard Indicators: A2.4.4, A2.4.6]

Writing Polynomial Equations

Perform arithmetic operations, including long division, on polynomials. Find a polynomial when given its roots

and use the relationships among solutions of an equation, zeros of a function, x-intercepts of a graph and

factors of a polynomial expression to solve problems.

[Standard Indicators: A2.4.3, A2.4.7]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A2.4.l
	Analyze, describe, and sketch graphs of polynomial functions by examining intercepts, zeros, domain and range, and end behavior.


	Example:  Determine by inspection the end behavior of the graph of the function.  F (x) = -2x3 + x2 + 4x -5.
Example: Sketch the graph, showing the intercepts, of 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.4.2
	Use the binomial theorem to expand binomial expressions raised to positive integer powers.


	Example:  Expand (x + 2)4.
Example: Expand 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.4.3
	Perform arithmetic operations including long division and division with remainders, on polynomials by others of equal or lower degree.


	Example:  Divide 
2x3 – 3x2 + x – 6 by x2 + 2.
Example: Is 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.4.4
	Factor polynomials completely and solve polynomial equations by factoring.


	Example:  Solve  x3 + 27 = 0 by factoring.
Example: Solve by factoring 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.4.5
	Use graphing technology to find approximate solutions for polynomial equations.


	Example:  Approximate the solution(s) of x4 – 3x3 + 2x – 7 = 0 to the nearest tenth.
Example: Approximate the solution(s) of 
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to the nearest tenth.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.4.6
	Solve problems that can be represented or modeled using polynomial equations, interpret the solutions, and determine whether the solutions are reasonable.


	Example:  You want to make an open-top box with a volume of 500 cubic inches from a piece of cardboard that is 25 inches by 15 inches by cutting squares from the corners and folding up the sides.  Then use your results to give a formula for the volume of the box.
Example: A cedar chest has a length that is 3 times its width and has a height that is 1 ft greater than its width. If the volume of the chest is 36
[image: image46.wmf]3
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, what are its dimensions?
	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.4.7
	Find a polynomial function of lowest degree with real coefficients given its roots and use the relationship between solutions of an equation, zeros of a function, x-intercepts of a graph and factors of a polynomial expression to solve problems.


	Example:  Write an equation that has solutions x = 2, x = 5i and x = -5i. 
Example: Write an equation of degree 3 with zeros 1 and 2i.
	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 5

Rational and Radical Expressions, Equations and Functions


COR E STANDARD

Rational Functions

Add, subtract, multiply, divide, reduce and evaluate rational expressions with polynomial denominators. Simplify

rational expressions, including expressions with negative exponents in the denominator. Solve problems that can

be modeled using equations involving rational functions.

[Standard Indicator: A2.5.2]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A2.5.l
	Analyze, describe, and sketch graphs of rational functions by examining intercepts, zeros, domain and range, and asymptotic and end behavior.


	Example:  find the equations of the horizontal and vertical asymptotes of the function f (x) = 
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Example: Graph the function by finding the intercepts, asymptotes, and the end behavior of 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.5.2
	Add, subtract, multiply, divide, reduce and evaluate rational expressions with polynomial denominators.  Simplify rational expressions, including expressions with negative exponents in the denominator.


	Example:  Simplify 
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Example: Simplify 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.5.3
	Understand the properties of rational exponents and use the properties to simplify, multiply, divide, and find powers of expressions containing rational exponents to the corresponding radical expressions.


	Example:  Write the expression
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in simplest form.  Assume all variables are positive.
Example: Simplify 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.5.4
	Analyze, describe, and sketch graphs of square root and cube root functions by examining intercepts, zeros, domain and range, and end behavior.


	Example:  Graph the function y = √x + 7 and find the domain and range.
Example: Graph 
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by using the intercepts. Find the domain and range.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.5.5
	Solve equations that contain radical expressions and identify extraneous roots when they occur.


	Example:  solve the equation x = √x + 2.
Example: Solve the equation 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.5.6
	Solve problems that can be modeled using equations involving rational and radical functions, including problems of direct and inverse variation.  Interpret the solutions, and determine whether the solutions are reasonable.


	Example:  Two students, working independently, can complete a particular job in 20 minutes and 30 minutes, respectively.  How long will it take to complete the job if they work together at the same rate as when doing the job alone?
Example: The area of a parallelogram varies jointly with its base and height. Parallelogram DUCK has a base of 15m, height of 12m. If parallelogram ABCD has the same area as DUCK and a base of 20m, find its height.
  
	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 6

Exponential and Logarithmic Functions


COR E STANDARD

Exponential and Logarithmic Equations

Use laws of exponents to derive laws of logarithms. Use laws of logarithms to solve problems. Solve exponential

and logarithmic equations. Solve problems that can be modeled using equations involving exponents and

logarithms.

[Standard Indicators: A2.6.2, A2.6.3, A2.6.4]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A2.6.l
	Analyze, describe, and sketch graphs of exponential functions by examining intercepts, zeros, domain and range, and asymptotic and end behavior.
	Example:  Draw the graphs of the 
functions y = 2x and y = 2-x.      
Example: Find the domain and range of 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.6.2
	Know that the inverse of an exponential function is a logarithm, use laws of exponents to derive laws of logarithms, and use the inverse relationship between exponential functions and logarithms and the laws of logarithms to solve problems.
	Example:  If you know that log(2) = a and log(3) = b, find log(36) in terms of 
a and b.
Example: If 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.6.3
	Solve exponential and logarithmic equations.


	Example:  solve the equation log2 x = 5.
Example: Solve the equation 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.6.4
	Solve problems that can be modeled using exponential and logarithmic equations, interpret the solutions, and determine whether the solutions are reasonable using technology as appropriate.


	Example:  The population of a certain country can be modeled by the equation P(t) = 50e0.02t, where P is the population in millions and t is the number of years after 1900.  Find when the population is 100 million, 200 million and 400 million.  What do you notice about these time periods?
Example: Compare the growth of an investment of $2000 in two different accounts. One account earns 3% annual interest, the other earns 5% annual interest, and both are compounded continuously over 20 years. 
	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 7

Sequences and Series


COR E STANDARD

Sequences and Series

Find specific terms of arithmetic and geometric sequences. Find partial sums of arithmetic and geometric series.

Solve problems that can be modeled using arithmetic and geometric series.

[Standard Indicators: A2.7.1, A2.7.3, A2.7.4]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A2.7.1
	Write the recursive formula for arithmetic and geometric sequences and find specific terms of arithmetic and geometric sequences.


	Example:  Find the tenth term of the arithmetic sequence 3, 7, 11, 15…
Example: Write a recursive formula for the sequence 3, 6, 12, 24, ……..
	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.7.2
	Write the formula for the general term for arithmetic and geometric sequences and make connections to linear and exponential functions.


	Example:  Write the formula for the general term of the geometric sequence 2, 6, 18, 54, 162…
Example: Write and explicit formula for the nth term of the arithmetic sequence 6, 8, 10, 12, 14, ……. Then find the 25th term.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.7.3
	Find partial sums of arithmetic and geometric series.


	Example:  In the last example, find the sum of the first 10 terms.
Example: Evaluate 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.7.4
	Solve problems involving applications that can be modeled using sequences and finite arithmetic and geometric series, interpret the solutions, and determine whether the solutions are reasonable using spreadsheets as appropriate.


	Example:  A restaurant has square tables which seat four people.  When two tables are placed together, six people can be seated.  If 20 square tables are placed together to form one long table, how many people can be seated?
Example: A marching band formation consists of 8 rows. The first row has 5 musicians, the second has 7, and the third has 9, and so on. How many musicians are there in all?
	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 8

Data analysis and Probability


COR E STANDARD

Combinatorics and Probability

Use permutations, combinations and other counting methods to determine the number of ways that events

can occur. Calculate the probability of compound events and analyze probabilities to interpret odds and risks

of events.

[Standard Indicators: A2.8.2, A2.8.4]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	A2.8.l
	Use the relative frequency of a specified outcome of an event to estimate the probability of the outcome and apply the law of large numbers in simple examples.


	Example:  There are 15 students who work in a bookstore.  If the bookstore needs 3 people to operate, how many consecutive days could the bookstore operate without the same three people working twice?
Example: Suppose there are 8points in a plane such that no three points are collinear. How many distinct triangles could be formed with 3 of those points as vertices?
	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.8.2
	Determine the probability of simple events involving independent and dependent events and conditional probability.  Analyze probabilities to interpret odds and risk of events.


	Example:  When a die is rolled 3 times, what is the probability of obtaining a 6, followed by an even number, followed by a 4?
Example: You are on a class team made up of 5 players. What is the probability that you will be chosen if a three-man team is selected at random?
	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.8.3
	Know and apply the characteristics of the normal distribution.

· Identify settings in which the normal distribution may be useful.

· Determine whether a set of data appears to be uniform, skewed or normally distributed.

· Use the empirical rule to find probabilities that an event will occur in a specific interval that can be described in terms of one, two or three standard deviations about the mean.


	Example:  Math SAT scores are normally distributed with mean d500 and standard deviation 100.  What is the probability that a randomly selected student’s SAT score is greater than 600?
Example: A bus route takes a mean of 40 minutes to complete, with a standard deviation of 5 minutes. Assume that completion times for the route are normally distributed. Find the probability that it takes between 30 and 45 minutes to complete the route.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	A2.8.4
	Use permutations, combinations, and other counting methods to determine the number of ways that events can occur and to calculate probabilities, including the probability of compound events.


	Example:  There are 5 students who work in a bookshop.  If the bookshop needs 3 people to operate, how many days straight could the bookstore operate without the same group of students working twice?
Example: A math teacher gives her class two tests, 60% of the class passes both tests and 80% of the class passes the first test. What percent of those who passed the first test also passed the second test?
	*Chapter Test/Quiz/Practice Problems/Worksheets


Process Standards

Problem Solving

· Build new mathematical knowledge through problem solving.
· Solve problems that arise in mathematics and in other contexts.
· Apply and adapt a variety of appropriate strategies to solve problems.
· Monitor and reflect on the process of mathematical problem solving.
Reasoning and Proof

· Recognize reasoning and proof as fundamental aspects of mathematics.

· Make and investigate mathematical conjectures.

· Develop and evaluate mathematical arguments and proofs.

· Select and use various types of reasoning and methods of proof.

Communication

· Organize and consolidate their mathematical thinking through communication.

· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

· Analyze and evaluate the mathematical thinking and strategies of others.

· Use the language of mathematics to express mathematics to express mathematical ideas precisely.

Connections

· Recognize and use connections among mathematical ideas.

· Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

· Recognize and apply mathematics in contexts outside of mathematics.

Representation

· Create and use representations to organize, record, and communicate mathematical ideas.

· Select, apply, and translate among mathematical representations to solve problems.

· Use representations to model and interpret physical, social, and mathematical phenomena.

In addition, estimation, mental computation and technology are areas that need to be addressed at all grade levels in mathematics. 

Estimation and mental Computation

· Know and apply appropriate methods for estimating the results of computations.

· Round numbers to a specified place value.

· Use estimation to decide whether answers are reasonable.

· Decide when estimation is an appropriate strategy for solving a problem.

· Determine appropriate accuracy and precision of measurement in problem situations.

· Use properties of numbers and operations to perform mental computation.

· Recognize when the numbers involved in a computation allow for a mental computation strategy.
Technology

· Technology should be used as a tool in mathematics education to support and extend the mathematics curriculum.

· Technology can contribute to concept development, simulation, representation, communication, and problem solving.

· The challenge is to ensure that technology supports-but is not a substitute for-the development of skills with basic operations, quantitative reasoning, and problem-solving skills.

· Graphing calculators should be used to enhance middle school and high school students’ understanding and skills.

· The focus must be on learning mathematics, using technology as a tool rather than as an end it itself.
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	Standard 1
Points, Lines, Angles and Planes


CORE STANDARD

Coordinate Geometry

Find slopes, lengths and midpoints of line segments using coordinate geometry. Use these measures to show

whether shapes are similar or congruent and whether line segments are parallel or perpendicular. Find the

equation of a circle in the coordinate plane.

[Standard Indicators: G.1.1, G.1.4, G.1.6, G.3.5]

CORE STANDARD

Angles and Lines

Understand the relationship between special angles created by parallel lines and transversals.

[Standard Indicator: G.1.3]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	G.1.1
	Find the length of line segments in one- or two0-dimensional coordinate systems, the slopes of line segments in two-dimensional coordinate systems, and find the point that is a given fractional distance from one end of the segment to another.


	Example:  find the length of the line segment joining A(3,8) and B(9,0).

*  Find the midpoint of this segment and the point that is 1/3 of the way from A to B.


	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.1.2
	Construct congruent segments and angles, angle bisectors, perpendicular bisectors, and parallel and perpendicular lines using appropriate geometric construction tools, explaining and justifying the process used.


	Example:  Construct the perpendicular bisector of a given line segment, justifying each step of the process.

*Construct an angle bisector of the given Angle D.


      D


	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.1.3
	Recognize, use, and justify the relationships between special angles created by parallel lines and transversals.


	Example:  In the diagram, the lines K and l are parallel.  What is the measure of angle x?  Explain your answer.

               113°


                 1                                  k

                    2

                 

                x                                l        

Identify the pair of angles 1 & 2.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.1.4
	Identify and apply properties of and theorems about parallel and perpendicular lines, and write equations of parallel and perpendicular lines, and develop simple geometric proofs involving parallel and perpendicular lines.


	Example:  Find an equation of a line perpendicular to y = 4x – 2 which contains the point (4,1).

*Determine whether 
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A(-2,-5),B(4,7), C(0,2), D(8,-2).
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.1.5
	Identify, justify and apply properties of planes.


	Example:  Describe the intersection of plane R with parallel planes S and T.

*What are the least and greatest number of planes defined by 5 noncollinear points?
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.1.6
	Represent geometric objects and figures algebraically using coordinates, use algebra to solve geometric problems, and develop simple coordinate proofs involving geometric objects in the coordinate plane.


	Example:  Draw a triangle with vertices at (1, 3), (2, 5), and (6, 1).  Draw another triangle with vertices 

(-3, -1), (-2, 1), and (2, -3).  Are these triangles the same shape and size?  Justify your answer.

*Find the measures of the sides of 
[image: image65.wmf]
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and classify each triangle by its sides. A(5,4), B(3,-1), C(7,-1).
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.1.7
	Describe the intersection of two or more geometric figures in the plane.


	Example:  Write a description for the figure below


                                                             


*What is the maximum number of times two circles of the same size can intersect? Six circles? Explain your reasoning.


	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 2

Polygons


CORE STANDARD

Polygons

Find the sum of the measures of the interior and exterior angles of convex polygons. Deduce formulas relating

lengths and sides, perimeters, and areas of regular polygons. Understand how limiting cases of such formulas

leads to expressions for the circumference and the area of a circle.

[Standard Indicators: G.2.1, G.2.5]

CORE STANDARD

Congruence and Similarity

Develop simple geometric proofs involving congruent and similar polygons. Solve problems involving congruent

and similar polygons and solids.

[Standard Indicators: G.2.3, G.2.7, G.2.12, G.4.2]
CORE STANDARD

Transformations

Predict and describe the results of translations, reflections and rotations. Describe a motion or series of motions

that will show that two shapes are congruent.

[Standard Indicator: G.2.4]

CORE STANDARD

Geometric Proof and Reasoning

Understand the differences among supporting evidence, counterexamples and actual proofs. Be able to develop

simple geometric proofs, providing reasons for each statement, involving the following topics:

• parallel lines and transversals;

• congruent and similar polygons, particularly triangles;

• circles; and

• geometric objects in the coordinate plane.

[Standard Indicators: G.1.4, G.2.7, G.2.14, G.3.6, G.5.3, G.5.4]

CORE STANDARD

Triangles

Prove the Pythagorean Theorem and its converse and use them to solve problems. Develop simple geometric

proofs involving triangles. Define trigonometric functions in terms of angles of right triangles and use them to

solve problems.

[Standard Indicators: G.2.14, G.2.16, G.2.17, G.2.19, G.2.21]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	G.2.1
	Find and use the sum of the measures of interior and exterior angles of convex polygons, justifying the method used.


	Example:  Calculate the measure of one interior angle of a regular octagon.  Explain you method.

Example:  Find how many sides a polygon has if it’s  interior Angle is 120 degrees?
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.2
	Identify types of symmetry (line, point, rotational, self-congruences) of polygons.


	Example:  ABCD is a rhombus.  Identify and describe its reflection and rotation symmetry.

Example: Draw an equilateral triangle. Determine how many lines of symmetry the figure has.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.3
	Solve problems involving congruent and similar polygons.


	Examply:  In the figures below, Figure A is congruent to  figure B.  Justify this statement:  




 Figure A




 Figure B

Example:  If 2 angles of a triangle are similar to 2 angles in a second triangle, what must we know about the third angle?


	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.4
	Predict and describe the results of translations, reflections, and rotations on polygons and describe a motion or series of motions that will show that two shapes are congruent.


	Example:  Use a drawing program to create quadrilaterals, regular hexagons, regular octagons and regular pentagons.  Under the drawings, describe which of the polygons tessellate.  From your drawings, can you find a set of polygons in which all within the set tessellate?  Show how you determined this.

Example:  Explain how tessellations use space.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.5
	Deduce formulas relating lengths and sides, perimeters, and areas of regular polygons and understand how limiting cases of such formulas lead to expressions for the circumference and the area of a circle.

7
	Example:  Use trigonometric functions to find the perimeter and the area of a regular 12-gon which has been inscribed in a circle of radius r.

Example:  A rectangle of area 360 square yards is ten times as long as it is wide.  Find it’s length and width.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.6
	Recognize and use coordinate geometry to verify properties of polygons such as regularity, congruence and similarity.


	Example:  Is the polygon formed by connecting the points (2, 1), (6, 2),

 (5, 6), and (1, 5) a square?

Example:  If the diagonals of a quadrilateral are equal and bisect each other, what quads are possible?
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.7
	Develop simple geometric proofs involving congruent and similar polygons and provide reasons for each statement.


	Example:  Prove that the following pairs of polygons are similar.  [Insert a diagram with two sets of figures: 

(1) two regular hexagons, one with side lengths 7 and the other with side lengths 9 and

(2) two quadrilaterals, each with one right angle and two obtus angles, the first with sides 12, 8, 14 and 10, the second with sides 18, 12, 21, 15, both with appropriate equal angle marks, and each with a different orientation.

Use the Distance Formula to determine whether triangle ABC and triangle DEF are congruent. Justify your answer. A(1,4), B(5,5), C(2,2); D(-5, 1), E (-1,0), F(-4,3)
	*Chapter Test/Quiz/Practice Problems/Worksheets


Quadrilaterals

	G.2.8
	Describe, classify, and recognize relationships among the quadrilaterals such as squares, rectangles, rhombuses, parallelograms, trapezoids and kites.


	Example:  Use a drawing program to create a square, rectangle, rhombus, parallelogram, trapezoid, and kite.  Judge which of the quadrilaterals has perpendicular diagonals and draw those diagonals in the figures.  Give a convincing argument that your judgment is correct.

Example:  Given each set of vertices, determine whether parallelgram EFGH is a rhombus, rectangle or square. E(1, 10), F(-4,0), G(7,2), H(12,12)
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G2.9
	Prove and apply theorems about parallelograms and trapezoids (including isosceles trapezoids) involving their angles, sides, and diagonals and prove that given quadrilaterals are parallelograms, rhombuses, rectangles, squares, or trapezoids (as appropriate).


	Example:  Prove that both pairs of opposite sides of a parallelogram are congruent.

Example:  For each quadrilateral whose vertices are given, 

a.  Verify that the quadrilateral is a trapezoid and

b. Determine whether the figure is an isosceles trapezoid.

A(-3,3), B(-4,-1), C(5,-1), D(2,3)
	*Chapter Test/Quiz/Practice Problems/Worksheets


Triangles

	G2.10
	Define, identify, construct, and solve problems involving perpendicular bisectors, angle bisectors, medians and altitudes in triangles.


	Example:  Draw several triangles.  Construct their angle bisectors.  What do you notice.

Example:  Define and draw a picture of each special segment of a triangle.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.11
	Construct triangles congruent to given triangles, explaining and justifying the process used.


	Example:  Construct a triangle given the lengths of two sides and the measure of the angle between the two sides.

Example:  C
[image: image67.wmf]onstruct two congruent right triangles.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.12
	Use theorems to show whether two triangles are congruent 

(SSS, SAS, ASA) or similar 

(AA, SAS, SSS).
	Example:  In the example below, prove that triangles ABC and APQ are similar and use the similar triangles to compute the length of the line segment AQ.

                  A  

              4              

           P                     Q

      12

          

        B                                      C

Example:  Determine whether triangle JKL is congruent to triangle FGH given the coordinates of the vertices.

J(-3,2), K(7,-4), L(-1,9), F(2,3), G(4,7) H(9,1)
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.13
	Apply the triangle inequality theorem.


	Example:  Can 7, 15, and 5 be the sides of a triangle?  Explain how you know your answer is accurate.

Example:  Can you draw a triangle with sides of length 8 inches, 10 inches, and 4 inches?
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.14
	Develop simple geometric proofs involving triangles and provide reasons for each statement.


	Example:  Prove that

· The sum of the angles in a triangle is 180°.

· The line joining the midpoint of two sides of a triangle is parallel to, and half the length of, the third side.

· The perpendicular bisectors of the sides of a triangle meet at a point which is the center of the circle which contains the vertices of the triangle.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.15
	Prove and apply the isosceles triangle theorem and its converse.


	Example:  Given: ΔPQR,  PQ
Example: In the figure, side JM is congruent to side PM and side ML is congruent to side PL.  If measure of angle PLJ =34, find the measure of angle JPM
	*Chapter Test/Quiz/Practice Problems/Worksheets


Right Triangles

	G.2.16
	Prove the Pythagorean Theorem and its converse and use them to solve problems, including problems involving the length of a segment in the coordinate plane.


	Example:  Triangle DEF has vertices D(2,4), E(O,2), and F(3,-1).  Determine whether ΔDEF is a right triangle.
Example:  Is a triangle with sides 9cm, 12 cm, and 15cm a Pythagorean Triple?


	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.17
	Prove and apply the relationships that exist when the altitude is drawn to the hypotenuse of a right triangle.


	Example:  In triangle ABC with right angle at C, draw the altitude CD from C to AB. 

Example: Name all similar triangles in the diagram.  Use these similar triangles to prove the Pythagorean Theorem.


	  *Chapter Test/Quiz/Practice Problems/Worksheets



	G.2.18
	Use special right triangles 

(30° - 60° and 45° -45°) to solve problems.


	Example:  An isosceles right triangle has one short side of 6 cm.  find the lengths of the other two sides.

Example:  The length of one side of an equilateral triangle is the sixth root of three meters. Find the length of one altitude of a triangle. 


	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.19
	Define and use the trigonometric functions (sine, cosine, tangent) in terms of angles of right triangles.


	Example:  In triangle ABC, tan A = 1 .
                                                          5  
Find sin A and cos A.         
Example: In a right triangle ABC with sides 21 cm and 20 cm, and a hypotenuse of 29cm. Give the sinA, cosA, and tanA.  B is the right angle. 
               
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.20
	Deduce and apply the area formula 

A = 1 ab sin C, where a and b are the 

       2

lengths of two sides of a triangle and C is the measure of the included angle formed by the two sides.


	Example:  Find the area of an equilateral triangle with sides 5 units long.

Example:  What is the area of a triangle with sides, 12 cm, 21 cm, and the included angle is 48 degrees.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.2.21
	Solve problems that can be modeled using right triangles, including problems that can be modeled using trigonometric functions.  Interpret the solutions, and determine whether the solutions are reasonable, using technology as when appropriate.


	Example:  The force of gravity pulling an object down a hill is its weight multiplied by the sine of the angle of elevation of the hill.  What is the force on a 3,000-pound car on a hill with a 1 in 5 grade?  (A grade of 1 in 5 means that the hill rises one unit for every five horizontal units.)

Example:  A pilot is flying at 10,000 feet and wants to take the plane up to 20,000 feet over the next 50 miles.  What should be his angle of elevation to the nearest tenth? (There are 5280 feet in a mile)
	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 3

Circles


COR E STANDARD

Circles

Define, deduce and use formulas for and prove theorems for:

• radius, diameter, arc, chord, secant and tangent;

• measures of arcs and related angles (central, inscribed, and intersections of secants and tangents); and

• circumference, arc length and areas of circles and sectors.

Determine how the graph of a circle changes if a, b and r are changed in the equation (x − a)2 + (y − b)2 = r 2.

[Standard Indicators: G.3.2, G.3.3, G.3.4, G.3.5, G.3.6]

PC IM3 IM2 IM1 G A2 A1 8 7 6 5 4 3 2 1 K

COR E STANDARD
Coordinate Geometry

Find slopes, lengths and midpoints of line segments using coordinate geometry. Use these measures to show

whether shapes are similar or congruent and whether line segments are parallel or perpendicular. Find the

equation of a circle in the coordinate plane.

[Standard Indicators: G.1.1, G.1.4, G.1.6, G.3.5]

COR E STANDARD

Geometric Proof and Reasoning

Understand the differences among supporting evidence, counterexamples and actual proofs. Be able to develop

simple geometric proofs, providing reasons for each statement, involving the following topics:

• parallel lines and transversals;

• congruent and similar polygons, particularly triangles;

• circles; and

• geometric objects in the coordinate plane.

[Standard Indicators: G.1.4, G.2.7, G.2.14, G.3.6, G.5.3, G.5.4]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	G.3.1
	Construct the circle that passes through three given points not on a line and construct tangents to circles and circumscribe and inscribe circles, justifying the processes used.


	Example:  Given a circle, find its center by drawing the perpendicular bisectors of two chords.

Example: Draw an acute triangle and construct the circumscribed circle.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.3.2
	Define, deduce and use formulas for, and prove theorems for radius, diameter, chord, secant, and tangent.


	Example:  What is the angle between a tangent to a circle and the radius at the point where the tangent meets the circle?

* If  you are given the radius of a circle as 8 cm., how can you find the diameter? What would it be?
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.3.3
	Define, deduce and use formulas for, and prove theorems for measures of arcs and related angles (central, inscribed, and intersections of secants and tangents).


	Example:  find the measure of angle ABC in the diagram below.

                        A



B          150°

                      C

*If m<ABC = 70 degrees, find arc AC.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.3.4
	Define, deduce and use formulas for, and prove theorems for measures of circumference, arc length, and areas of circles and sectors.


	Example:  Use this theorem to find the sum of the interior angles of a convex n-gon.

*: If the given radius of a circle is 10 cm., find the circumference and the area of the circle.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.3.5
	Find the equation of a circle in the coordinate plane in terms of its center and radius and determine how the graph of a circle changes if a, b, and r are changed in the equation (x – a)2 + (y – b)2 = r2.

	Example:  Find the equation of the circle with radius 10 and center 

(6, - 3).

*Find the equation of the circle with a diameter of 13 and a center of (-3,-7).


	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.3.6
	Develop simple geometric proofs involving circles and provide reasons for each statement.


	Example:  Prove that an inscribed angle in a circle is half the measure of the central angle with the same arc.

* Write a two-column proof to show that if two segments from the same exterior point are tangent to a circle, then they are congruent.

	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 4

Polyhedra and Other Solids


COR E STANDARD

Congruence and Similarity

Develop simple geometric proofs involving congruent and similar polygons. Provide reasons for each statement.

Solve problems involving congruent and similar polygons and solids.

[Standard Indicators: G.2.3, G.2.7, G.2.12, G.4.2]

COR E STANDARD

Solids

Find and use measures of sides, volumes of solids and surface areas of solids. Relate these measures to each

other using formulas.

[Standard Indicator: G.4.3]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	G.4.1
	Identify, justify and apply properties of prisms, regular pyramids, cylinders, right circular cones and spheres.


	Example:  Which of these properties of a cylinder is not true?

· The bases are congruent;

· The sections produced by the intersection of a cylinder and two parallel planes are congruent;

· The volume is the product of the area of the base and the altitude

· The lateral area of a right circular cylinder is the product of the altitude and the base.

How do you know?

* Is a cube a regular polyhedron? Explain why or why not?
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.4.2
	Solve problems involving congruent and similar solids.


	Example:  Explain how the surface area and volume of similar cylinders are related.

*There are two balls, one has a diameter of 2 inches, and the other has a diameter of 16 inches. What is the ratio of the volume of the balls?


	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.4.3
	Find and use measures of sides, volumes, and surface areas of prisms, regular pyramids, cylinders, right circular cones and spheres.  Relate these measures to each other using formulas.


	Example:  A marble is dropped into a glass that is roughly a right cylinder with a 6 cm diameter.  The water level rises 1 mm.  What is the volume of the marble?

*Find the surface area of a cylindrical water tank that is 8 meters tall and has a diameter of 8 meters

.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.4.4
	Visualize solids and surfaces in three-dimensional space when given two-dimensional representations and create two-dimensional representations for the surfaces of three-dimensional objects.


	Example:  Make a net for a tetrahedron out of poster board and fold it to make the tetrahedron.

*Use the following to make a polyhedron, and then name the shape.




	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 5

Geometric Reasoning and Proof


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	G.5.1
	Describe the structure of and relationships within an axiomatic system (undefined terms, definitions, axioms/postulates, methods of reasoning, and theorems).


	Example:  do you prove axioms from theorems or theorems from axioms?

*Is points, lines, or planes undefined or defined terms? 
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.5.2
	Recognize that there are geometries, other than Euclidean geometry, in which the parallel postulate is not true and illustrate its counterparts in other geometries.


	Example:  Describe and illustrate at least one non-Euclidean geometry postulate.

*For each property listed from plane Euclidean geometry, write a corresponding statement for non-Euclidean geometry.  

Perpendicular great circles intersect at two points.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	G.5.3
	Understand the difference between supporting evidence, counterexamples, and actual proofs.


	Example:  Draw and label a figure for the following conjecture.  Support your conjecture with supporting evidence.  Then write a simple proof for your conjecture.  If an angle bisector of a triangle is also an altitude, then the triangle is isosceles.

*Given: WXYZ is a rectangle.

Conjecture: WX = YZ and WZ = XZ
	*Chapter Test/Quiz/Practice Problems/Worksheets
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PRE-CALCULUS
	Standard 1
Relations and Functions


COR E STANDARD

Graphing Functions

Use paper and pencil methods and graphing technology to graph polynomial, absolute value, rational, algebraic,

exponential, logarithmic, trigonometric and inverse trigonometric functions. Identify domain, range, intercepts,

zeros, asymptotes and points of discontinuity of functions. Use graphs to solve problems.

[Standard Indicators: PC.1.1, PC.1.2, PC.1.3, PC.3.1, PC.3.2, PC.3.3, PC.4.8, PC.4.9, PC.4.10]

COR E STANDARD

Logarithmic and Exponential Functions

Define and find inverse functions. Verify whether two given functions are inverses of each other. Solve problems

involving logarithmic and exponential functions by using the laws of logarithms and understand why those

properties are true.

[Standard Indicators: PC.1.7, PC.3.2]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	PC.1.1
	Use paper and pencil methods and technology to graph polynomial, absolute value, rational, algebraic, exponential, logarithmic, trigonometric, inverse trigonometric and piecewise-defined functions, use these graphs to solve problems, and translate among verbal, tabular, graphical, and symbolic representations of functions using technology as appropriate.
	Example:  Draw the graphs of the functions  y = x5 – 2x3 – 5x2, y = 
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Example: Draw the graphs of the functions:
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.1.2
	Identify domain, range, intercepts, zeros, asymptotes, and points of discontinuity of functions represented symbolically or graphically, using technology as appropriate.
	Example:  Let R(x) =
[image: image71.wmf]1
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. Find the domain, range, zeros, and asymptotes of R(x).

Example: Find the domain, range, zeros, and asymptotes of

 P(x)=
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.1.3
	Solve word problems that can be modeled using functions and equations.
	Example:  You are on the committee for planning the prom and need to decide what to charge for tickets.  Last year you charged $5.00 and 400 people bought tickets.  Earlier experiences suggest that for every 20¢ decrease in price you will sell 20 extra tickets.  Use a spreadsheet and write a function to show how the amount of money in ticket sales depends on the number of 20¢ decreases in price.  Construct a graph that shows the price and gross receipts.  What ticket price maximizes revenue?

Example: A parcel of land is 6 ft longer than it is wide. Each diagonal from one corner to the opposite corner is 174 ft long. What are the dimensions of the parcel?
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.1.4
	Recognize and describe continuity, end behavior, asymptotes, symmetry, and limits and connect these concepts to graphs of functions.


	Example: Determine the numbers a and b so that the following function is continuous:
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Example: Find the domain of 

f(x)=
[image: image74.wmf]2
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. Is f(x) continuous in this domain?
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.1.5
	Find, interpret, and graph the sum, difference, product, and quotient (when it exists) of two functions, indicating the relevant domain and range of the resulting function.


	Example:  find (f + g)(x) if 

f(x) = x + 6 and g(x) = 
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 if 

f(x)= x + 4 and g(x) = 
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16

x

-

. Find the domain and range. 
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.1.6
	Find the composition of two functions, and determine the domain and the range of the composite function.  Conversely, given a function, find two other functions the composition of which is the given one.


	Example:  If h(x) = (2x + 3)4 find functions f and g so that f ◦ g = h

Example: If f(x) = 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.1.7
	Define and find inverse functions, their domains and ranges, and verify whether two given functions are inverses of each other, symbolically and graphically.


	Example:  find the inverse function of h(x) = (x – 2)3.

Example: Determine if the following functions are inverse of one another:
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.1.8
	Apply transformations to functions and interpret the results of these transformations verbally, graphically, and numerically.


	Example:  Explain how you can obtain the graph of g(x) = -|2(x + 3)2 - 2| from the graph of f(x) = x2.

Example: Graph the following:
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	Standard 2
Conics


COR E STANDARD

Conic Sections

Derive equations for conic sections. Graph conic sections by hand by completing the square and find foci,

centers, asymptotes, eccentricity, axes and vertices as appropriate.

[Standard Indicators: PC.2.1, PC.2.2]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	PC.2.1
	Derive equations for conic sections and use the equations that have been found.
	Example:  Derive an equation for the ellipse with foci at (-1, 0) and (1, 0) which contains the point (0, 2)?

Example: Write an equation for the hyperbola that has endpoints of the transverse axis at (0, -6) and (0, 6) and an asymptote of y = 2x
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.2.2
	Graph conic sections with axes of symmetry parallel to the coordinate axes by hand, by completing the square, and find the foci, center, asymptotes, eccentricity, axes, and vertices (as appropriate).
	Example:  Graph 
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Example: Write the equation 
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in standard form. Decide what type of conic the figure is and find the center, vertices, foci, and asymptotes.
	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 3
Logarithmic and Exponential Functions


COR E STANDARD

Graphing Functions

Use paper and pencil methods and graphing technology to graph polynomial, absolute value, rational, algebraic,

exponential, logarithmic, trigonometric and inverse trigonometric functions. Identify domain, range, intercepts,

zeros, asymptotes and points of discontinuity of functions. Use graphs to solve problems.

[Standard Indicators: PC.1.1, PC.1.2, PC.1.3, PC.3.1, PC.3.2, PC.3.3, PC.4.8, PC.4.9, PC.4.10]

COR E STANDARD

Logarithmic and Exponential Functions

Define and find inverse functions. Verify whether two given functions are inverses of each other. Solve problems

involving logarithmic and exponential functions by using the laws of logarithms and understand why those

properties are true.

[Standard Indicators: PC.1.7, PC.3.2]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	PC.3.1
	Compare and contrast y = ex with other exponential functions, symbolically and graphically.
	Example:  Graph y = ex, y = 3x and

 y = 2-x.  Show how to rewrite 3x and 2-xas ekx for certain values of k.


	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.3.2
	Define the logarithmic function g(x) = loga x as the inverse of the exponential function f(x) = ax.  Apply the inverse relationship between exponential and logarithmic functions and the laws of logarithms to solve problems.
	Example:  simply the expression eln8

Example: solve 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.3.3
	Analyze, describe and sketch graphs of logarithmic and exponential functions by examining intercepts, zeros, domain and range, asymptotes,  and end behavior.

	Example:  For the function

 l(x) = log10 (x – 4) find its domain, range, x-intercept and asymptote. Sketch the graph.

Example: For the function 
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)

1

2

x

fxe

-

=+
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.3.4
	Solve problems that can be modeled using logarithmic and exponential functions.  Interpret the solutions, and determine whether the solutions are reasonable.

	Example:  The amount A gm of a radioactive element after t years is given by the formula A(t) = 100e-0.02t.  Find t when the amount is 50 gm, 25 gm and 12.5 gm.  What do you notice about these time periods?

Example: If 
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models the world population in billions x years after 1949. Rewrite the model in terms of base e.
	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 4
Trigonometry


COR E STANDARD

Unit Circle

Define sine and cosine using the unit circle. Convert between degree and radian measures. Use the values of

the sine, cosine and tangent functions at 0, [image: image89.png]


, [image: image91.png]
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, and [image: image95.png]



radians and their multiples.

[Standard Indicators: PC.4.4, PC.4.5, PC.4.6]

COR E STANDARD

Trigonometric Functions

Define and analyze trigonometric functions, including inverse functions. Solve problems involving trigonometric

functions and prove trigonometric identities.

[Standard Indicators: PC.4.8, PC.4.9, PC.4.10, PC.4.11]

COR E STANDARD

Graphing Functions

Use paper and pencil methods and graphing technology to graph polynomial, absolute value, rational, algebraic,

exponential, logarithmic, trigonometric and inverse trigonometric functions. Identify domain, range, intercepts,

zeros, asymptotes and points of discontinuity of functions. Use graphs to solve problems.

[Standard Indicators: PC.1.1, PC.1.2, PC.1.3, PC.3.1, PC.3.2, PC.3.3, PC.4.8, PC.4.9, PC.4.10]
	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	PC.4.1
	Define and use the trigonometric ratios cotangent, secant, and cosecant in terms of angles of right triangles.
	Example:  Use the relationship between the lengths of the sides of a 30-60 right triangle to find the exact value of the secant of 30°.

Example: Use the relationship between the lengths of the sides of a 45-45-90 triangle to find the exact value of the cosecant of 45°.

	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.4.2
	Model and solve problems involving triangles using trigonometric ratios.
	Example:  Find the area of triangle ABC if a, the side opposite angle A, measures 5 units, b, the side opposite angle B, measures 8 units and angle C measures 30 degrees.

Example: You want to find the width of a river that you cannot cross. You decide to use a tree on the other bank as a landmark. From a position directly opposite the tree you measure 50m along the bank. From that point the tree is in a direction of 37° to your measured line. How wide is the river?


	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.4.3
	Develop and use the laws of sines and cosines to solve problems. 
	Example:  You want to determine the location of a water tower by taking measurements from two positions 3 miles apart.  From the first position, the angle between the water tower and the second position is 78°.  From the second position, the angle between the water tower and the first position is 53°.  How far is the water tower from each position?

Example: Two ships leave a harbor at the same time. One ship travels on a bearing of S12°W at 14 mph. The other travels on a bearing of N75°E at 10 mph. How far apart will the ships be after 3 hours?
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.4.4
	Define sine and cosine using the unit circle.

	Example:  Find sin (450°)

Example: Find cos(-90°)
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.4.5
	Develop and use radian measures of angles, measure angles in degrees and radians, and convert between degree and radian measures
.
	Example:  Convert 90°, 45°, and 30° to radians.

Example:  Find the length of an arc subtended by an angle of 63°
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.4.6
	Deduce geometrically and use the value of the sine, cosine, and tangent functions at 0, 
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	Example:  find the values of cos
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.4.7
	Make connections between right triangle ratios, trigonometric functions, and the coordinate function on the unit circle.
	Example:  angle A is a 60° angle of a right triangle with a hypotenuse of length 14 and a shortest side of length 7.  Find the exact sine, cosine, and tangent of angle A.  Find the real numbers x, 0 < x < 2𝜋, with exactly the same sine, cosine, and tangent values.
Example: Using the unit circle, find sin0, cos 270°, and tan 180°.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.4.8
	Analyze and graph trigonometric functions, including the translation of these trigonometric functions.  Describe their characteristics (spread, amplitude, zeros, symmetry, phase, shift, vertical shift, frequency).
	Example:  Draw the graph of y = 5 + sin (x – 30°)

Example: Find the range, phase angle, and amplitude for 
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. Graph the function.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.4.9
	Define, analyze and graph inverse trigonometric functions and find the values of inverse trigonometric functions.
	Example:  Graph f(x) = sin -1x.

Example: Find 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.4.10
	Solve problems that can be modeled using trigonometric functions, interpret the solutions, and determine whether the solutions are reasonable.
	Example:  In Indiana, the length of a day in hours varies through the year, usually with the longest day of about 14 hours on June 21 and the shortest day of about 10- hours on December 21.  Model this situation with a sine function, giving both the graph of this function and its formula.  Find another day that is as long as July 4 according to your model.

Example: A flagpole is situated on top of a building. The angle of elevation from a point on level ground 330 ft from the building to the top of the flagpole is 63°. The angle of elevation from the same point to the bottom of the flagpole is 53°. Find the height of the flagpole to the nearest tenth of a foot. 
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.4.11
	Derive the fundamental Pythagorean trigonometric identities, sum and difference identities, half-angle and double-angle identities and the secant, cosecant, and cotangent functions and use these identities to verify other identities and simplify trigonometric expressions.
	Example:  Prove 
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Example: Prove 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.4.12
	Solve trigonometric equations and interpret solutions graphically.
	Example:  Solve 3 sin 2x = 1 for x between 0 and 2π.

Example: solve 
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	Standard 5
Polar Coordinates and Complex Numbers


COR E STANDARD

Polar Coordinates and Complex Numbers

Define and use polar coordinates and complex numbers. Graph equations in the polar coordinate plane. Use

their relation to trigonometric functions to solve problems.

[Standard Indicators: PC.5.1, PC.5.2, PC.5.3, PC.5.4]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	PC.5.1
	Define and use polar coordinates and relate polar coordinates to Cartesian coordinates.
	Example:  Convert the polar coordinate (2,π/3) to Cartesian coordinates.

Example: Graph (3, 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.5.2
	Represent equations given in Cartesian coordinates in terms of polar coordinates.

	Example:  Represent the equation

 x2 + y2 = 4 in terms of polar coordinates.

Example: represent the equation 

y = 
[image: image106.wmf]2
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in polar form. 
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.5.3
	Graph equations in the polar coordinate plane.

	Example:  Graph r = 1 – cos θ.

Example: Graph r = 2sin2𝜃
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.5.4
	Define complex numbers, convert complex numbers to polar form, and multiply complex numbers in polar form.

	Example:  Write 3 + 3i and 2 – 4i in trigonometric form and then multiply the results.

Example: Rewrite 
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	PC.5.5
	Prove and use De Moivre’s Theorem.

	Example:  simplify (1 – i)23.

Example: Find the complex square roots of 9(cos 30° + i sin30°)
	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 6
Sequences and Series


COR E STANDARD

Sequences and Series

Define arithmetic and geometric sequences and series. Prove and use the sum formulas for arithmetic series and

for finite and infinite geometric series. Describe the concept of the limit of a sequence and a limit of a function.

Decide whether simple sequences converge or diverge and recognize an infinite series as the limit of a sequence

of partial sums. Use series to solve problems. Derive the binomial theorem by combinatorics.

[Standard Indicators: PC.6.1, PC.6.2, PC.6.3]

	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	PC.6.1
	Define arithmetic and geometric sequences and series.
	Examples:  Write an example of each of the following sequences and series and explain their difference:  arithmetic sequence, geometric sequence, arithmetic series and geometric series.

	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.6.2
	Derive and use formulas for finding the general term for arithmetic and geometric sequences.

	Example:  Write the general term formula for the arithmetic sequence with initial term 2 and common difference 3.

Example: Write the general term formula for the geometric sequence with initial term -6 and common ratio 3.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.6.3
	Develop, prove and use sum formulas for arithmetic series and for finite and infinite geometric series.

	Example:  Find the sum of the infinite geometric series 8 + 4 + 2 + …

Example: Find the sum of the first 40 terms of the arithmetic sequence 

3, 7, 11, 15, ………
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.6.4
	Generate a sequence using recursion.
	Example:  Write the first five terms of the Fibonacci sequence with a1 = 1, a2 = 1, and an = an-1 + an-2 for n ≥ 3.  Observe a pattern of even and odd terms for this sequence.  Prove that your observation is correct.

Example: Find the first five terms of the sequence if 
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	PC.6.5
	Describe the concept of the limit of a sequence and a limit of a function. Decide whether simple sequences converge or diverge, and recognize an infinite series as the limit of a sequence of partial sums.
	Example:  Find the limit as n →∞ of the sequence 
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 and the limit as x→ 5 of the function 
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Example: Determine whether each sequence in the previous example is convergent or divergent. 
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.6.6
	Model and solve word problems involving applications of sequences and series, interpret the solutions and determine whether the solutions are reasonable.
	Example:  You put one grain of rice on the square of a chess board the first day, two on a second square the next day, and double the amount each day through the 64th day and how many grains of rice were used altogether?

Example: You are offered a job that pays $30,000 for the first year with an annual increase of 5% per year beginning in the second year. That is, beginning in year two, your salary will be 1.05 times what it is in the pervious year. What can you expect to earn in your sixth year on the job?
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.6.7
	Derive the binomial theorem by combinatorics.

	Example:  Give an algebraic and combinatorial proof of the binomial theorem if a and b are real numbers and n is a positive integer.

Example: Use the binomial theorem to expand 
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	Standard 7
Vectors and Parametric Equations


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	PC.7.1
	Define vectors as objects having magnitude and direction and represent vectors geometrically.

	Example:  Graph the vector that goes from point p = (3, 2) to the point

q = (5, 6).

Example: A vector v has length 8 and direction 
[image: image114.wmf]3

p

. Find the horizontal and vertical components. Then write v in terms of i and j. 
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.7.2
	Use parametric equations to represent situations involving motion in the plane.
	Example:  Car A, traveling east at 40 mph, and Car B, traveling north at 30 mph, are heading toward the same intersection.  Car A is 5 miles from the intersection when Car B is 4 miles from the intersection.  Write the parametric equations that describe the position of each car as a function of time.

Example: Tony and Sue are launching yards darts 20 ft from the front edge of a circular target of radius 18 in. on the ground. If Tony throws the dart directly at the target, and releases it 3 ft above the ground with an initial velocity of 30 ft/sec at a 70° angle. Write the parametric equations that describe the position of the dart as a function of time. 
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.7.3
	Convert between a pair of parametric equations and an equation in x and y.  
	Example:  Given the parametric equations x = 3t2 and y = t + 1, find an equation relating x and y.

Example: Given parametric equations x = 1 + 3cos t, y = 2 + 3sin t; 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.7.4
	Analyze planar curves, including those given in parametric form.

	Example:  Describe the curve that is defined by the parametric equation 

x = 5 cos t, y = 5 sin t for ≤ t ≤ π

Example: Describe the curve that is defined by the parametric 
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	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.7.5
	Model and solve problems using parametric equations.
	Example:  For the first example in Standard 7.2 write a formula for the distance between the cars as a function of time and find when the cars are the closest.

Example: For the second example in standard 7.2: Write a formula that describes the position of the dart as a function of time. Will the dart hit the target?


	*Chapter Test/Quiz/Practice Problems/Worksheets


	Standard 8
Data Analysis


	
	SKILLS
	SUGGESTED ACTIVITIES
	ASSESSMENT

	PC.8.1
	Use linear models using the median fit and least squares regression methods.  Decide which among several linear models gives a better fit.  Interpret the slope in terms of the original context.
	Example: Measure the wrist and neck size of each person in your class and make a scatter plot.  Find the median fit line and the least squares regression line.  Which line is a better fit?  Explain your reasoning.

Example: Survey the shoe sizes and heights of each student in your class. Keep data of men and women separate. Fid the median fit line and the least squares regression line. Which line is a better fit? Explain your reasoning.
	*Chapter Test/Quiz/Practice Problems/Worksheets

	PC.8.2
	Calculate and interpret the correlation coefficient.  Use the correlation coefficient and residuals to evaluate a “best-fit” line.
	Example:  Calculate and interpret the correlation coefficient for the linear regression model in the first example in standard 8.1.  Graph the residuals and evaluate the fit of the linear equation.

Example: Calculate and interpret the correlation coefficient for the linear regression model in the second example in standard 8.1.  Graph the residuals and evaluate the fit of the linear equation.
	*Chapter Test/Quiz/Practice Problems/Worksheets


Process Standards

Problem Solving

· Build new mathematical knowledge through problem solving.
· Solve problems that arise in mathematics and in other contexts.
· Apply and adapt a variety of appropriate strategies to solve problems.
· Monitor and reflect on the process of mathematical problem solving.
Reasoning and Proof

· Recognize reasoning and proof as fundamental aspects of mathematics.

· Make and investigate mathematical conjectures.

· Develop and evaluate mathematical arguments and proofs.

· Select and use various types of reasoning and methods of proof.

Communication

· Organize and consolidate their mathematical thinking through communication.

· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

· Analyze and evaluate the mathematical thinking and strategies of others.

· Use the language of mathematics to express mathematics to express mathematical ideas precisely.

Connections

· Recognize and use connections among mathematical ideas.

· Understand how mathematical ideas interconnect and build on one another to produce a coherent whole.

· Recognize and apply mathematics in contexts outside of mathematics.

Representation

· Create and use representations to organize, record, and communicate mathematical ideas.

· Select, apply, and translate among mathematical representations to solve problems.

· Use representations to model and interpret physical, social, and mathematical phenomena.

Estimation and mental Computation

· Know and apply appropriate methods for estimating the results of computations.

· Round numbers to a specified place value.

· Use estimation to decide whether answers are reasonable.

· Decide when estimation is an appropriate strategy for solving a problem.

· Determine appropriate accuracy and precision of measurement in problem situations.

· Use properties of numbers and operations to perform mental computation.

· Recognize when the numbers involved in a computation allow for a mental computation strategy.
Technology

· Technology should be used as a tool in mathematics education to support and extend the mathematics curriculum.

· Technology can contribute to concept development, simulation, representation, communication, and problem solving.

· The challenge is to ensure that technology supports-but is not a substitute for-the development of skills with basic operations, quantitative reasoning, and problem-solving skills.

· Graphing calculators should be used to enhance middle school and high school students’ understanding and skills.

· The focus must be on learning mathematics, using technology as a tool rather than as an end it itself.
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