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Chapter 1 Program and Instruction 

Project Focus 

The State Improvement Grant to accomplish Adequate Yearly Progress (SIG-AYP) in mathematics is focused to provide professional service to both special education and general education teachers of special education students who are slated to take the MEAP test (Grades 3-8). The project will offer continuing support to participants through continued access to materials and inservice as they developed. This document includes workshop activities, instructional sequences, diagnostics inventories, intervention lessons and models for instructional planning created in earlier phases of the project (2004 and 2005). Additional materials will be developed during the 2005-6 school year.
Program Components 

There are three interrelated program components: instructional sequences, diagnostic inventories, and instructional planning. The instructional sequences are a series of topics in an order that provide instructional coherence to the Michigan Grade level content expectations (GLCEs). The GLCEs are statements of what the state will assess and are not structured for instructional purposes. Each of the GLCEs are imbedded in and aligned to the instructional sequences. Diagnostic inventories are designed to identify student knowledge and understanding relative to the instructional sequences. Using student performance information on the inventories, content expectations can be identified for that student for the purpose of instructional planning, specifically that student’s individualized educational plan (IEP).
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The instructional sequences developed to date are: 
· Whole Number 
· Decimal 
· Fraction 

The diagnostic inventories developed to date are: 

· Place Value and Numeration 
· Whole Number Addition 

· Whole Number Subtraction 

· Whole Number Multiplication 
· Whole Number Division 
· Decimal (Basic) 
· Fraction (Basic) 

Instructional Components

The SIG-AYP project in mathematics emphasizes connections among three types of representations. The instructional components highlight the various representations used to show the number system and its operations. These representations are symbolic, verbal, and concrete (both pictorial and manipulative). The ability to move fluently from one representation to another is a measure of a student’s depth of understanding. Students’ understanding of mathematics has been described by some as “a mile wide but only an inch deep.” This model is designed to develop deep understanding. 
The project also utilizes a variety of models for the concrete representation. The representations have been selected to illustrate “tradability or bustability” and “proportionality or non-proportionality.”
· Straws, and bundles of straws, are used as a “bustable and proportional model,”

· Base-ten blocks are used as a model that is “tradable and proportional,”

· Money is used as a model that is tradable and non-proportional,” and

· The number line is used as a linear model.
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The instructional representations are used consistently throughout the project to illustrate coherence.
Materials List
Instructional sequences 
Place Value Boards (classroom set)
Place value chart (3 panel)
Coffee stirrers & small rubber bands
Number lines with tape
Paper strips (2.125x14)
Base ten blocks (Class set)

Base Ten Blocks Overhead Set

Dollar bills ($1, $10, $100)

Dollar bills ($1000, $10,000, and $100, 000)
Dimes & Pennies

Decimal/Fraction Ruler (printed on acetate)
Decimal/Fraction Ruler (printed on index)
ETA Deluxe Rainbow Fraction Circles

Fraction template sheets (8ths, 12ths, 10ths, 100ths)
Fraction Bars
Hundreds Charts

Place value numbers

Addition/Subtraction mat

Multiplication/Division mat
Evaluations (day & week)

MDE Documents:

MEAP Acetate Sheets (grades  3/4, 5, 6, 7/8/HS) (100 copies each)

MEAP test info (blueprint, etc)
GLCEs (both formats, and labels)

MEAP classification, restrictions, and vocabulary

GLCE & MEAP Power Point Presentation

CD: 

All files used in the workshop, including power point presentations, are made available for participants on a CD.
Site Equipment:

Audio/Video Equipment:
Video projectors (2), Screens (2), Overhead projector, Microphone/amplifier, Digital camera

Office Equipment:
Chart paper (large), Tables, Dry markers, Tape, Scissors (50), Envelopes (100)

General Resource Material:
Decimals: A Place Value Approach

Elementary and Middle School Mathematics: Teaching Developmentally

Sample of Model One Week Agenda
Day 1
Whole Number: Place Value and Numeration

· Contextual Problems

· Concept

· Number (Position and Quantity)

· Place Value

· Representations (models and symbol)

· Counting Forward and Backward 

· Comparing

· Word/Numeral Translations
· Alignment to the instructional sequence
Whole Number: Addition & Subtraction

· Concept of the Operation in Context

· Pictorial Representation of the Operation

· Using the Number Line to Compute

· Fact Families, Inverse Operations, and Identities

· Computation Format

· Computation

· Facts

· With and Without Regrouping (Embedded Zeros)

· Multiple Digits (Up to 4 – Digit)

· Alignment to the instructional sequence
MDE GLCEs and MEAP
· GLCEs Grade and Strand Formats (Include codes)

· GLCEs Revision

· MEAP GLCEs Classification and Restrictions

· MEAP Test Blueprints

Unit format
See chapter two

Review of Documents from the Michigan Department of Education

Review the following documents from the state Department of education:
· The Michigan Grade Level Content Expectations (GLCEs) (both Grade format [CD File: ?] and Strand Formats[CD File ?])

· MEAP classification of the GLCEs [CD File ?] (that identify which expectations are core, extended core, and future core)

The MEAP assessable content document [CD File ?] (that identifies GLCEs restrictions for testing purposes)

· Chanter 2 Place Value and Numeration 
A.
Overview of Place Value and Numeration:
Place value refers to the value given to a digit by virtue of the place it occupies relative to the units place. In base ten each place to the left has a value ten times greater than the place to its right (e.g., in the number 1, 234 the 4 denotes 4 units, the 3 denotes 30 units, the 2 denotes 200 units, and the 1 denotes 1000 units).
Numeration is the process of reading, writing or stating numbers.

B.
Four Important Characteristics of a Place Value System
Place Value:
Position of a Digit Represents Its Value (e.g., 3,333)
Use of Zero:
A Symbol for Zero Exists 

Base of Ten:
The number at which counting goes from one digit numbers to two-digit numbers. Base ten has ten digits (i.e., 0, 1, 2, 3, 4, 5, 6, 7, 8, 9) 
Expanded Notation:
123 Names the Numbers 100+20+3 

C.
Key Topics
1.
Numbers can be read and written in different ways 
123 

123 ones 

100 + 20 + 3 
1 hundred + 2 tens + 3 ones 
12 tens + 3 ones 
1 x 100 + 2 x 10 + 3 x 1

2.
Numbers can illustrated with different models 

a.
"Bustable" and proportional (e.g., straws, beans) 

b.
Tradable and proportional (e.g., base-ten blocks) 
c.
Tradable and non-proportional (e.g., money) 

d.
Number line

3.
Counting can be done in a variety of ways 

a.
Forward (by one and other amounts) (Counting On)
b.
Backward (by one and other amounts) (Counting Back)
4.
Computing (i.e., addition, subtraction, multiplication, and division) can be done in the structure of the numeration system.
D.
Number Sense:

Comparison: more or less, greater than or less than
Meaningful versus Rote Counting 

Recognition of Patterns (dominoes, ten frames, dot cards)
Writing and Recording Numerals 
Ordinal Use of Numbers 

E.
Number Instructional Sequence:

Identify Place Value and Numeration Grade Level Content Expectations by grade on the Number Strand Instructional Sequence [CD File ?].

F.
Activities:

1) Building and Writing Number with various representations. Make 18, 67, and 123 for each of the following representations. Prepare to discuss the advantages and limitations for each representation.
a) "Bustable" and Proportional (e.g., straws, beans)
b) Tradable and Proportional (e.g., base-ten blocks):
c) Tradable and Non-Proportional (e.g., money) 

d) Number Line 

2) Counting Forward and Backward with Regrouping. 

a) Count forward by one from any number,

b) Count forward ten, hundred, thousand and so on from any number,

c) Count forward by any number from any number (e.g., 2, 3, and 5),

d) Count backward by one from any number from any number,

e) Count backward ten, hundred, thousand and so on from any number,
f) Count backward by any number from any number (e.g., 2, 3, 5), and
g) Identify numbers relative to other numbers on a hundreds square.

3) Demonstrating Concept of Number and Flexible Regrouping of Number. For example, 360 could be considered as 360 ones, or 36 tens, or 35 tens and 10 ones, or 2 hundreds, 15 tens and 10 ones, and so on.
4) Complete the worksheet below by creating equivalent represents of the given representation for each row.
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[CD File ?]
G.
Numeration and Place Value Inventory [CD File ?]:
1)
Contextual Problems 
#1-4 

2)
Concept 
#5-12 
a) Number (Position and Quantity) 
b) Place Value 

i) Representations (models and symbol) 

3) Counting Forward and Backward 
#13-14 
4) Comparing 
#15-20 
5) Word/Numeral Translations 
#21-26 

Chapter 3 Whole Number Addition and Subtraction 
A.
Whole Number Addition and Subtraction Overview:

Addition is the process of computing a sum of two or more addends. Subtraction is the process of computing the difference between a minuend and a subtrahend. Addition is the inverse operation of subtraction and vice versa. These operations are basic to arithmetic.
B.
Whole Number Addition Meaning:
1.
Meaning: “Combine” and “Extend” videos

2.
Scenarios to discuss types of addition

	Concept: Add To/Extend
	Concept: Combine

	Context:

· I gained two pounds last week.

· The plant grew 4" last month

· I had 176 cards and I got 6 more

· I added 256 MB of memory to my computer
	Context:

· I have 4 folding chairs and you have 6 folding chairs, together we have 10 folding chairs

· There are 26 students in Ms. Madden's class and 24 students in Mr. Blodgett's class, how man students are in the two classes


3.
Language/vocabulary:

· Sum

· Addends

· Partial Sums 

· Vertical Addition Format

· Horizontal Addition Format

C.
Number Instructional Sequence:

Identify Whole Number Addition Grade Level Content Expectations by grade on the Instructional Sequence.

D.
Whole Number Addition Activities:
1.
Addition Activities with Various Models

	Representation
	Activity

	· "Bustable" and Proportional (e.g., straws, beans) 
	Teams of 2 using place value mats: one doing, one drawing

1. 6 + 5

2. 23 + 15

3. 53 + 48

	· Tradable and Proportional (e.g., base-ten blocks) 
	Teams of 2 using place value mats and drawing mats.

1 23 + 46

2 38 + 46

3 Discuss sums ≥ 100

	· Number Line
	Addition on the number line: 2 number lines per participant
1. 6 + 5

2. 16 + 21

3. 18 +19

	· Tradable and Non-Proportional (e.g., money) 


	Addition with money and place mats and recording sheet
1. $345 + $234

2. $675 + $784

3. $40,563 + $59,437


2. a.
Basic Fact Strategies: Addition 
i.
(refer to Addition Fact Strategies sheet)

b.
Fact Families:
i.
Example: 6 + 5 = ⁪, 5 + 6 = ⁪, ⁪ + 5 = 11, 6 + ⁪ = 11
3.
Non-standard and standard algorithms

a.
Partial Sums

b.
Regroup at the bottom

c.
Short (Standard) Algorithm

4.
Computation 
a.
Formats (horizontal and vertical)

5.
Add whole numbers using each representation: (refer to activity charts)
	Straws
	Base-10
	Money
	Number

Line
	Symbol
	Verbal

Written
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E. Whole Number Subtraction Meaning

1.
Meaning: “Take From” and “Compare” videos

2.
Scenarios to discuss types of addition

	Concept: Take From
	Concept: Compare

	Context:

· I lost two pounds last week.

· We had 16 baseball teams last year, now we have 13 teams.

· Income was $34,874 and expenses were 32,883. What was left?
	Context:

· I have $40 and you have $50, how much more do you have?

· The Spartans had 564 yards rushing and the Wolverines had 546 yards rushing. What is the difference?


3.
Language/vocabulary:

· Difference

· Minuend and Subtrahend
· Partial Differences 

· Vertical Subtraction Format

· Horizontal Subtraction Format

F.
Number Instructional Sequence:

Identify Whole Number Subtraction Grade Level Content Expectations by grade on the Instructional Sequence.

G.
Whole Number Subtraction Activities:
1.
Addition Activities with Various Models

	Representation
	Activity

	· "Bustable" and Proportional (e.g., straws, beans) 
	Teams of 2 using place value mats: one doing, one drawing

4. 9 - 5

5. 28 - 15

6. 53 - 48

	· Tradable and Proportional (e.g., base-ten blocks) 
	Teams of 2 using place value mats and drawing mats.

1 67 - 46

2 34 - 26

3 Discuss differences of large numbers

	· Number Line
	Subtraction on the number line: 2 number lines per participant

4. 16 - 5

5. 26 - 9
6. 29 -27

	· Tradable and Non-Proportional (e.g., money) 


	Subtraction with money and place mats and recording sheet

1. $305 - $234

2. $675 - $584

3. $40,063 - $39,437


2. a.
Basic Fact Strategies: Subtraction 
i. (refer to Addition Fact Strategies sheet)

b.
Fact Families:
i.
Example: 11 - 5 = ⁪, 11 - 6 = ⁪, ⁪ - 5 = 6, ⁪ - 6 = 5
3.
Non-standard and standard algorithms

a.
Partial Differences
b.
Counting Up
c.
Short (Standard) Algorithm

4.
Computation 

Formats (horizontal and vertical)

5.
Subtract whole numbers using each representation: (refer to activity charts)

	Straws
	Base-10
	Money
	Number

Line
	Symbol
	Verbal

Written
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H.
Whole Number Inventory
Addition
Subtraction 
1)
Concept of the Operation in Context 
#1-4 
#1-4 
2)
Pictorial Representation of the Operation 
#5, 12 
#5, 12 
3)
Using the Number Line to Compute 
#6-7 
#6-7 
4)
Fact Families, Inverse Operations, and Identities 
#8-10 
#8-10 
5)
Computation Format 
#11 
#11 

6)
Computation 
#13-16 
#13-16 
a)
Facts 

b)
With and Without Regrouping (Embedded Zeros) 
c)
Multiple Digits (Up to 4 - Digits) 
Diagnostic


Inventories





Instructional


Sequence





Instructional


Planning





Concrete





Manipulative


Pictorial





Verbal





Symbolic
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