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Grade 10

Grade 6

20% correct, 7% left blank

Ohio Graduation Test 

OGT, 2006, Grade 10

CCSS & Area
Measure areas by counting unit squares (square cm, square m, 
square in, square ft, and improvised units).(Grade 3)

Apply the area and perimeter formulas for rectangles in real 
world and mathematical problems. Grade 4

Find the area of right triangles, other triangles, special 
quadrilaterals, and polygons by composing into rectangles or 
decomposing into triangles and other shapes;Grade 6

Know the formulas for the area and circumference of a circle 
and use them to solve problems; give an informal derivation of 
the relationship between the circumference and area of a 
circle.Grade 7

Give an informal argument for the formulas for the 
circumference of a circle, area of a circle, volume of a 
cylinder, pyramid, and cone.High school

CCSS, 2010
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Outline of presentation

Overview of CCSS & shifts

Math Practices

Role of technology

Examples 

Words matter- not a list of topics
Work with equal groups of objects to gain foundations
for multiplication.Grade 2
Understand division as an unknown factorproblem. 
Grade 4

Decompose a fraction into a sum of fractions with the 
same denominator in more than one way, recording 
each decomposition by an equation. Grade 4

Interpreta multiplication equation as a comparison,
Identify parts of an expression using mathematical 
terms  Grade 6

CCSSO, 2010

Units

Unit fraction: a fraction 1/b as the quantity formed by 
1 part when a whole is partitioned into b equal parts; 
understand a fraction a/b as the quantity formed by a 
parts of size 1/b. (Grade 3)

Use ratio reasoning to convert measurement 
units; manipulate and transform units
appropriately when multiplying or dividing 
quantities. (Grade 6)

CCSSO, 2010

Understand

a fraction 1/b as the quantity formed by 1 part when a
whole is partitioned into b equal parts; understand a 
fraction a/b as the quantity formed by a parts of size 
1/b. Grade 3

the connections between proportional relationships, 
lines, and linear equations.Grade 8

the concept of a function and use function notation
high school

CCSSO, 2010

Emphasis on Visualization
Represent whole numbers as lengths from 0 on a number 
line diagramGrade 2

represent whole-number sums and differences within 100 
on a number line diagram. Grade 2

justify the conclusions, e.g., by using a visual fraction 
model. Grade 3

Use area modelsto represent the distributive property in 
mathematical reasoning. Grade 3

Solve problems involving addition and subtraction of 
fractions by using information presented in line plots. 
Grade 4

Use similar trianglesto explain slope  Grade 8

CCSSO, 2010

How students should work: 
Mathematical Practices
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Use appropriate tools strategically

make sound decisions about using tools, recognizing 
both the insight to be gained and their limitations

use technology to visualize the results of varying 
assumptions, explore consequences, and compare 
predictionswith data

use technological tools to explore and deepen 
understandingof concepts.

identify relevant external mathematical resources and
use them to pose or solve problems

CCSS 2010

As a tool for doing mathematics - a servant 
role to perform computations, make graphs, 
…
As a tool for developing or deepening 
understanding of important mathematical 
concepts

The role of technology 

Dick & Burrill, 2009

CCSS, Volume & Functions

Solve problems involving volume of cylinders
Use functions to model relationships between 
quantities.
– Describe qualitatively the functional relationship between 

two quantities by analyzing a graph (grade 8)

For a function that models a relationship between two 
quantities, interpret key features (intervals where the 
function is increasing, decreasing, positive, or 
negative; relative maximums and minimums; 
symmetries) of graphs in terms of the quantities, and 
sketch graphs showing key features given a verbal 
description of the relationship. (High School)

CCSS, 2010

The Urn      

QuickTime™ and a
 decompressor
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What shape urn will produce 
a constant rate of change in 

the height? Explain. (grade 7)

What will the graph of the 
height look like for a cone?  
How will it compare to the 

graph for an inverted cone? 
(grade 7) 

Predict what the graph will 
look like for an urn shaped like 

an hourglass. Explain your 
thinking. (grade 10)

Create an urn such that the 
graph of the height is 

increasing at a decreasing 
rate. (grade 11)

Calculus Nspired, 2010

Math Practices and the Urn

Model with mathematics: identify important quantities in 
a practical situation and map their relationships using graphs 
and diagrams; interpret results in the context

Make sense of problems and persevere in solving 
them: use pictures to help solve a problem; 
understand and compare solutions; make conjectures
Construct viable arguments and critique reasoning of 
others: use definitions in building arguments; compare 
effectiveness of two plausible arguments; distinguish correct 
reasoning from that which is flawed; justify conclusions and 
communicate them to others

Look for and make use of structure:look closely to 
discern a structure

CCSS: Expressions & Equations
Evaluate expressions at specific values of their variables.
Understand solving an equation as a process of answering a 
question: which values from a specified set, if any, make the 
equation true? Grade 6

Interpret y = mx + b as defining a linear function. 
Understand the slope (m) of a line is a constant rate of change;if 
the input changes by A, the output changes by m·A (grade 8)

Understand that a function is a rule that assigns to each input 
(domain) exactly one output (range).

Seeing structure in expressions
Interpret the average rate of change of a function(High School)

CCSS,2010



5

Equivalent Expressions

Albert wants to simplify the expression: 8(3–y) + 5(3–y). 
Which of the following is equivalent to the expression 

above?
A.  39 –y
B.  13(3 –y)
C.  40(3 –y)
D.  13(6 – 2y)

Which expression is equivalent to 3(8x-2y+7)?
A. 24x-2y+7
B. 24x-6y+21
C. 8x-6y+21
D. 11x-5y+10

Equivalent Expressions

Albert wants to simplify the expression: 8(3–y) + 5(3–y) 
Which of the following is equivalent to the expression 

above?
29% A.  39 –y
40%* B.  13(3 –y)
7% C.  40(3 –y)
24% D.  13(6 – 2y)

Michigan 2007, Gr. 8 

(Florida 2006, grade 9)

Which expression is equivalent to 3(8x-2y+7)?
23%* A. 24x-2y+7
33% B.  24x-6y+21
26% C.  8x-6y+21
18% D.  11x-5y+10

Equivalent Equations

Which is equivalent to x+11 = 4?
A.  x+11 - 11 = 4 - 11
B.  x - 11 = 4 - 11
C.  x+11 - 4 = 4 + 4
D.  x + 11 = 4 + 11

Which equation is equivalent to  x2 – 100x + 2400 = 0?
A. (x – 40)(x – 60) = 0
B. (x – 30)(x – 80)= 0
C. (x + 20)(x –120)=0
D. (x + 20)(x +120) = 0

Equivalent Equations

Which is equivalent to x+11 = 4?
20%* A.  x+11 - 11 = 4 - 11
23% B.  x - 11 = 4 - 11
27% C.  x+11 - 4 = 4 + 4
29% D.  x + 11 = 4 + 11

Which equation is equivalent to  x2 – 100x + 2400 = 0?
43% A. (x – 40)(x – 60) = 0

B. (x – 30)(x – 80)= 0
C. (x + 20)(x –120)=0
D. (x + 20)(x +120) = 0

Michigan 2007, Grade 7

Ohio Grade 10 2006

Number line

Algebra Nspire, 2009

QuickTime™ and a
 decompressor

are needed to see this picture.

Math Practices and the Number line

Reason abstractly and quantitatively:represent a given 
situation symbolically and manipulate the representing 
symbols; stop and think about what the symbols represent; 
reason with quantities and about relations among quantities

Construct viable arguments and critique reasoning of 
others: determine the domain to which an argument applies; 
distinguish correct reasoning from that which is flawed; 
justify conclusions and communicate them to others

Look for and make use of structure:look closely to 
discern a structure or pattern

Look for regularity in repeated reasoning;notice if 
calculations are repeated;look for general methods
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How does slope work? 

3x+-4
3(x+1) + -4

3x+3+-4
3x+-4+3

(3x+-4)+3

A horizontal change of 1 unit results in……

CCSS: Representation & Structure

Interpret the structure of expressions
– Interpret expressions that represent a quantity in 

terms of its context.
– Interpret parts of an expression, such as terms, 

factors, and coefficients.
Create equations that describe relationships (Algebra)

Reason quantitatively: Define appropriate quantities for 
the purpose of descriptive modeling. (Number)

Decide if a specific model is consistent with the data 
(Stats & Prob)

CCSS,2010

Technology writ large

External to the classroom
webbased mediums such as web-conferencing, 
collaboration software and social media  (blogs, chat 
rooms, Tweeter, Facebook, Google Docs, WizIQ, 
Wallwisher).

Internal to the classroom
Presentation software (including PowerPoint)
Interactive white boards
Document cameras
Clicker systems

NFL Passing Leaders

*Active 2011

 
 Attempts Completions Touchdowns Interceptions Yards 

Gained 
Rating 

Drew Bledsoe 6,717 3,839 251 206 44611  
Tom Brady* 4,218 2,672 225 99 30,844  
John Elway 7250 4,123 300 226 51475  
Dan Fouts 5,604 3,297 254 242 43040  

Brett Favre 9,811 6,094 497 317 69329  
Jim Kelly 4,779 2,874 237 175 35467  

Peyton Manning* 6,531 4,232 366 181 50,128  
Dan Marino 8,358 4,967 420 252 61361  

Vinny Testaverde 6,701 3,787 275 267 46233  
Fran Tarkenton  3,686 342 266 47003  

Joe Montana 5,391 3,409 273 139 40551  
Len Dawson 3,741 2,136 239 183 28,711  

Warren Moon 6,823 3,988 291 233 49325  
Roger Staubach 2,958 1,685 153 109 22700  

Steve Young 4,149 2,667 232 107 33124  
 

NFL Quarterback Passing Ranking

Burrill et al, 1998

R=
50+2000(CA)+8000(TA)-10000(IA)+100(YA)

24
R=

50+2000(CA)+8000(TA)-10000(IA)+100(YA)

24

Step 1:  Complete passes divided by pass attempts.  
Subtract 0.3, then divide by 0.2  
Step 2:  Passing yards divided by pass attempts.  
Subtract 3, then divide by 4.  
Step 3:  Touchdown passes divided by pass attempts, 
then divide by .05.  
Step 4:  Start with .095, and subtract interceptions 
divided by attempts.  Divide the product by .04.
The sum of each step cannot be greater than 2.375 or 
less than zero.  Add the sum of Steps 1 through 4, 
multiply by 100, and divide by 6.

An Alternate Formula?
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Math Practices and QB Ratings

Reason abstractly and quantitatively:represent a given 
situation symbolically; stop and think about what the symbols 
represent; reason with quantities and about relations among 
quantities

Construct viable arguments and critique reasoning of 
others: determine the domain to which an argument applies; 
distinguish correct reasoning from that which is flawed; 
justify conclusions and communicate them to others

Model with mathematics: write an equation to describe a 
situation; identify important quantities in a practical situation; 
interpret mathematical results in the context of the situation 
and reflect on whether the results make sense, improving the 
model as necessary

Role of the teacher re technology
Teachers
– understand the affordances of the particular 

applet/application/software, 
– engage students in activities that help them confront their 

misconceptions, and 
– provide feedback for the students (delMas, Garfield, & Chance, 

1999).

Orchestrate discussions 
– so students focus on what observations were most 

important, 
– become aware of important observations they did not make, 

and 
– reflect on how important observations are connected (Chance, 

Ben-Zvi, Garfield, & Medina, 2007).

Students learn if they
are actively involved in choosing and evaluating 

strategies, considering assumptions, and receiving 
feedback. 

encounter contrasting cases- notice new features and 
identify important ones.

struggle with a concept before they are given a 
lecture

develop both conceptual understandings and 
procedural skills

National Research Council, 1999; 2001

In the classroom
Tasks have to be justified in terms of the 
learning aims they serve and can work well 
only if opportunities for pupils to communicate 
their evolving understanding are built into the 
planning. (Black & Wiliam, 1998)

The only reason to ask a question is to probe 
for student understanding or to push student 
thinking. (Black et al, 2004)

Expressions

Algebra Nspired, 2009
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Questions that push and that probe

Algebra Nspired, 2009
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The role of technology

To provide opportunities to visualize the results 
of varying assumptions, exploring 
consequences, and comparing predictions
To engage students in activities that deepen 
understanding of concepts
To create opportunities for learning - comparing 
and contrasting solutions and strategies, 
creating patterns,  generating simulations of 
problem situations.

CCSS, 2010

THE BOTTOM Line

Our model of mathematics education 30 years 
ago was to provide for those who were able 
and wanted to take more mathematics ----
But today we are teaching ALL students with 
the tools and curriculum we used on those 
students from yesterday ---- and it is not 
working.

Common Core State Standards

Provide opportunities

to help ALL students learn that 
mathematics is really about sense making 

and reasoning, and

interactive dynamic technology can be a 
tool to make this happen.
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