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Council on Postsecondary Education
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)




The Adult Education Academy for Professional Development
150 University Boulevard
210 Waterfield Hall
Morehead State University
Morehead, Kentucky 40351-1689
Phone 606-783-2026
Fax 606-783-9111
____________________________________________________________________
Dear Kentucky Adult Education Program Directors: 

I am looking forward to seeing you in the coming weeks as we begin this year’s professional development -- KYAE Common Core Standards Professional Development in Mathematics.   Please share this information with the other members of your team.
Introductory activities are now available on KYVC/ANGEL.  Log in to http://kyvae.org with your user name and password to access the course, “KYAE Common Core Standards, Mathematics (spring 2012).”  There should be one course with this name listed in your “My Courses” catalog.  In order to be prepared for this semester, please complete the introductory activities on the KYVC/ANGEL prior to attending.  Combined completion time for these activities is estimated at one to two hours.
1. Introductory Activity 1 – Introduction to Senate Bill 1
1. Introductory Activity 2 – Standards In Action Guide for Unit One
1. Introductory Activity 3 – Connecting the Common Core Standards to GED 2014 
By January 18th, you will be able to download from ANGEL an instructional planning guide with your team’s assigned standards.  You will find it under lessons and team activities.  Please bring it -- on a laptop computer -- and your calendar to the first meeting, when you will plan with your coach to develop a timeline for your work.  Note:  Please do not begin to work with the standards prior to our first meeting.
Please refer to the attached document with schedules and locations.  Directions are embedded in the document.  The workshop will begin promptly at 9:00 local time and end no later than 4:00.  If weather prompts cancellation, I will communicate through ANGEL.  If it becomes an issue on the morning of the first meeting, you can reach me at 7:00 a.m. at 606-776-3652.  Please be aware that I use my cell phone only when I am out of the office.  Of course, you should always use your best judgment based on your local weather conditions.
Because we have not been able to secure locations where coffee is catered, you might want to bring your own morning beverage.  However, lunch will be provided.  It is often advisable to bring a sweater or jacket. 

If you have any questions, please let me know.   

Sincerely,

Connie Spencer-Ackerman
Director

Online Preparation

In Kentucky, instructors and directors were asked to complete online work in advance of the first face-to-face meeting.  Activity 1 required participants to view a module developed by Kentucky Educational Television that explains the importance of the Common Core State Standards to Kentucky’s K-16 educational system and to Kentucky’s economy.  Activity 2 introduced participants to the Standards in Action Guide.  Activity 3 provided information on anticipated changes in the GED Tests.


Introduction 
Welcome!  
Welcome to professional development on standards-based instruction, with a focus on the KYAE Common Core Standards. This professional development initiative will introduce program directors and instructors to the Common Core State Standards and their connection to adult education and literacy.
Throughout this initiative, you will work on a team within a larger regional learning community to explore the standards. As you work, you will begin to understand the standards and connect them to student outcomes.
Activity 1 -- View CPE Senate Bill 1 (2009) Module
Module contents include Kentucky and the Global Economy, Preparing for the Future through College and Career Readiness, Kentucky’s Commitment to Excellence in Education, and Senate Bill 1 (2009) and the Kentucky Core Academic Standards – Status Report.
Participants then answered the following questions in a discussion forum:
1) Where do you think adult literacy fits into the "bigger picture" of Kentucky's educational system?
2) What do you think is the significance of Common Core Standards for adult education students?
3)  What other thoughts do you have about the Common Core Standards?
Activity 2 – Standards in Action Guide – Unit 1
You are participating in a professional development program developed by KYAE based on the Department of Education’s Office of Vocational and Adult Education’s Standards in Action Initiative.  The initiative is comprised of four innovations or units. In the first year, you will participate in Unit One (Innovation One), "Understanding the Standards We Teach."  The document linked below, "Standards in Action (SIA) Guide for Unit One," is an introduction to all four units and the background, purpose, and overview of Unit One.  This professional development course will closely follow the process outlined in the SIA Guide.
Activity 3 - Connecting the Common Core Standards to GED 2014
The new GED Tests, to be released in 2014, will be adjusted to reflect expectations found in the Common Core State Standards. 
Please read the three documents linked below to review the plan and purpose of the GED 2014 by clicking on each of the URL links.
As you read, think about how this professional development can help you support your students as they make the transition to standards-based instruction in preparation for the GED 2014.
ACE and Pearson Collaborate to Transform GED
GED 21st Century FAQs 
GED 21st Century Initiative Framework Fact Sheet
Participants then answered the following questions in a discussion forum:
1) How might instruction in your classroom change with the arrival of the new GED tests?



Common Core Standards for Mathematics

Binder Labels & Contents


Binder Front Pocket
	Developing Mathematical Thinking with Effective Questions

Tab 1 – Math Standards
	Common Core Standards for Mathematics

Tab 2 – 1A PowerPoint
	Handout of PowerPoint slides

Tab 3 -- 1A Handouts
	1 – Course Maps for 1A & 1B
	2 – Mathematics Schedule
	3 – Standards for Mathematical Practice
	4 -- Quick Reference Guide
	5 – Mathematics Standards for High School – Conceptual Categories
	6 – Unpacking Chart – Definitions
	7 – Bloom’s Taxonomy for Mathematics
	8 – Team Guidelines/Unpacking Process/Confirming Unpacking/Sample Activities Criteria

	

(Tabs 4 & 5 will not have inserts until the second face-to-face meeting.)

Tab 4 – 1B PowerPoint
	Handout of PowerPoint slides

Tab 5 – 1B Handouts
	1 – Levels of Alignment/Confirm Alignment
	2 – 4.NF.5 – 7 Unpacked
	3 – Chart for Aligning Resources to Standards – Example – 4.NF.5 – 7
	4 – 3.OA.1 – 4 Unpacked
	5 – Chart for Aligning Resources to Standards – Example 3.OA.1 – 4
	6 – Numbered Heads Together



 (
Handout 1
)
 (
Format
) (
Activity
) (
Course Objectives
Program Directors and Instructors will be able to.
.
.
) (
Course Goals
)
 (
Pre-session activities
Online- ANGEL
Discussion Board
) (
View introduction and read articles
.
)
 (
Understand the purpose for 
the Kentucky Adult Education Common Core Standards
 for Mathematics
) (
Identify the purpose for using the standards with adult education and literacy students
.
)

 (
Reflect on readings by answering discussion board questions
.
)



 (
Review the purpose of understanding the standards and using them with students
.
Develop a consensus with learning community team 
a.
To unpack the components of standards and
b.
To construct real-world activities 
that align
 to assigned standards.
 Apply a process for unpacking the standards by completing an unpacking chart.
Reflect on the unpacking process
.
)
 (
Discuss with 
learning
 community the skills, concepts, and level of thinking for a set of standards; complete unpacking charts.
)


 (
Part 1A- Face-to-face
Information, modeling and group work
6 hours
)


 (
With learning community, develop student activities and record on the unpacking chart.
)
 (
Develop a learning community as a result of engaging in a process to unpack the KYAE Common Core Standards
)




 (
Apply a process for unpacking the standards
.
Develop a consensus with learning community team on the skills, concepts, context, and cognitive level of thinking by unpacking 
≈
50 standards
.
Develop a consensus with learning community team on student activities for each of the 50 standards
.
Reflect on the unpacking process
.
)
 (
With learning community team, complete unpacking charts for 53 standards.
) (
Part 1A- Interim
Practice with teams at the workplace w/ coaching
15 hours
)


 (
Answer discussion questions in ANGEL reflecting on the process and outcomes of unpacking standards.
)








 (
Format/Timeframe
) (
Course Goals
) (
Course Objectives
Program Directors and Instructors will be able to
..
) (
Activity
)


 (
Discuss with 
learning
 community the process and extent of alignment of program resources to standards.
) (
Discuss components of making and sustaining change.
Apply a process for aligning
 
standards with program resources.
Develop a consensus 
on the alignment of program resources to standards and complete an alignment chart.
Reflect 
on the resource alignment process.
Discuss completing materials for instructional use
)
 (
Part 1B
- Face-to-face
Information, modeling and group work
6 hours
)



 (
Complete alignment charts aligning program resources to standards.
)

 (
Develop program resource awareness by implementing a process to align program resources with the KYAE Common Core Standards
)






 (
Part 1B
- Interim
Practice with teams at the workplace w/ coaching
15 hours
) (
Apply a process for aligning 53 standards with       program resources.
Develop a consensus on the alignment of program resources to standards and complete the alignment chart.
Reflect on the resource alignment process.
Complete materials for instructional use.
) (
With participants from your program, complete an alignment resource chart, aligning program resources to standards.
)




 (
Answer discussion questions in ANGEL reflecting on the process and outcomes of aligning program resources to standards.
)









 (
Handout 2
)KYAE Common Core Standards Professional Development 2011-2012
Mathematics Schedule
All face-to face meetings are scheduled for 9 to 4, local time.
See last page for make-up days if weather causes cancellations.
Learning Community (LC)
	LC
	Teams
	Coach
	Dates
	Activities

	1
	1 – McCracken - Betty Myrick
2 – Henderson - Pamala Wilson
     Daviess – Vicki Boyd
     Ohio - Susan McPherson
3 – Marshall - Vicki Bloodworth
      Trigg  - Andrea Hampton
4 – Christian - Gary Dawson
     Caldwell - Jeri Hooks

	
Peggy Marable
peggymarable@yahoo.com
	1/10-1/23
	LC Initial Activities, ANGEL

	
	
	
	1/24
Face to Face Meeting
	Unpacking the Standards 
Madisonville C & T College
Brown Badgett Sr. Center, Rm. 270

	
	
	
	1/25 – 2/20
	Local Team Work
Consulting w/ Coach

	
	
	
	2/21
Face to Face Meeting
	Aligning Resources
Madisonville C & T College
Brown Badgett Sr. Center, Rm. 270

	
	
	
	2/22 – 3/20
	Local Team Work
Consulting w/ Coach

	
	
	
	2/22 – 3/20
	Local Team Work
Consulting w/ Coach

	
	
	
	
	

	2
	1 – Barren - Jayme Garrett
2 – Grayson - Sheila Meredith
3 – Hart - Mandy Rexroat
     Edmonson - Penny Poteet
4 – Logan – Sharyl Markham
     Warren - Mary Ford
	
Becky Galloway
rl.galloway@yahoo.com
	1/11-1/24
	LC Initial Activities, ANGEL

	
	
	
	1/25
Face to Face Meeting
	Unpacking the Standards 
Bowling Green Technical College
Building F Conference Room

	
	
	
	1/26-2/21
	Local Team Work
Consulting w/ Coach

	
	
	
	2/22
Face to Face Meeting
	Aligning Resources
Bowling Green Technical College
Building F Conference Room

	
	
	
	2/23-3/22

	Local Team Work
Consulting w/ Coach

	
	
	
	2/23-3/22

	Local Team Work
Consulting w/ Coach

	[bookmark: _GoBack]
	
	
	
	

	3
	1 – LaRue - Sarah Hornback
      Nelson - Belinda Carter
2 – Meade - Dianne Bratcher
     Breckinridge - Julie Melton
     Washington - Eddie Swain
3 - Jefferson - Joyce Griffith
4 - Jefferson 2 - TBD
     Bullitt - Chad Hutchison
5 - Bluegrass Challenge – Troy Hampton

	
Marti Stuckey
mhstuckey@yahoo.com
	1/20-1/30
	LC Initial Activities, ANGEL

	
	
	
	1/31
Face to Face Meeting
	Unpacking the Standards 
Elizabethtown C & T College
Regional Postsecondary Center, Rm.303

	
	
	
	2/4-2/29
	Local Team Work
Consulting w/ Coach

	
	
	
	3/1
Face to Face Meeting
	Aligning Resources
Regional Postsecondary Center, Rm.303

	
	
	
	3/2-3/29

	Local Team Work
Consulting w/ Coach

	
	
	
	3/2-3/29

	Local Team Work
Consulting w/ Coach

	
	
	
	
	

	4
	1 – Metcalf - Paulette Burks
     Adair - Mary Ann Branham
     Russell - Rodney Johnson
2 – Pulaski – Shirley Henderson
3 – Casey - Michael Lafavers
      Lincoln - Melissa Rolph
4 –Taylor - Diana Salmon
     Marion - John Sparrow
	
Donna Grief
jimgrief@bellsouth.net
	1/18-1/31
	LC Initial Activities, ANGEL

	
	
	
	2/1
Face to Face Meeting
	Unpacking the Standards 
Campbellsville University 
Technology Training Center, Rm.203

	
	
	
	2/2-2/27
	Local Team Work
Consulting w/ Coach

	
	
	
	2/28
Face to Face Meeting
	Aligning Resources
Campbellsville University 
Technology Training Center, Rm.203

	
	
	
	2/29-3/28
	Local Team Work
Consulting w/ Coach

	




	5
	1 – Franklin - Mike Rosenstein
2 – Fayette - David Sturgill
3 - Woodford - Tammy Bramlett
     Anderson - Darlene Urban
4 – Jessamine - Janice Crane
      Mercer - Amy Matthews
	
Donna Grief
jimgrief@bellsouth.net
	1/17-2/1
	LC Initial Activities, ANGEL

	
	
	
	2/2
Face to Face Meeting
	Unpacking the Standards 
Versailles KCTCS Offices, Rm. 102A

	
	
	
	2/3-28
	Local Team Work
Consulting w/ Coach

	
	
	
	2/29
Face to Face Meeting
	Aligning Resources
Versailles (
KCTCS Offices, Rm. 112-113

	
	
	
	3/2-3/29
	Local Team Work
Consulting w/ Coach

	
	
	
	
	

	6
	1 – Campbell - Nichole Kent-Cottongim
2 – Kenton - Peg Russell
     Grant - Amelia Cloud
3 – Trimble – Angela Stethen
      Carroll – Susie Roberts & Cristina
                     Marsh
      Boone - Martha Karlage
4 – Pendleton - JoEllen Mitchell
     Harrison - Mike Fryman
     Bourbon - Janet Compton
	
Tim Conner
t.conner@moreheadstate.edu
	1/11-1/24
	LC Initial Activities, ANGEL

	
	
	
	1/25
Face to Face Meeting
	Unpacking the Standards 
Gateway C & T College
Boone County Campus
Center for Advanced Manufacturing, B104

	
	
	
	1/26-2/21
	Local Team Work
Consulting w/ Coach

	
	
	
	2/22
Face to Face Meeting
	Aligning Resources
Gateway C & T College
Boone County Campus

	
	
	
	2/23-3/22

	Local Team Work
Consulting w/ Coach

	




	7
	1 - Laurel - Kathryn Hardman
2 - Clay - Pat Burchell
3 - Whitley - Susan Dixon
4 - Knox - Julie Walsh-Hembree

	
Nancy Satterfield
nsatterfield@insightbb.com
	1/10-1/23
	LC Initial Activities, ANGEL

	
	
	
	1/24
Face to Face Meeting
	Unpacking the Standards 
London
Laurel County ABE Site – back door

	
	
	
	2/25-2/20
	Local Team Work
Consulting w/ Coach

	
	
	
	2/21
Face to Face Meeting
	Aligning Resources
London
Laurel County ABE Site

	
	
	
	2/22-3/20
	Local Team Work
Consulting w/ Coach

	
	
	
	2/22-3/20
	Local Team Work
Consulting w/ Coach

	
	
	
	
	

	8
	1 – Madison - Jerry Haffner
     Jackson - Joey Neeley
2 – Lee - Cheryl Botner
     Breathitt – Kayla Watts
3 – Magoffin - Brenda Minix
4 – Montgomery - Razetta Carpenter
     Powell - Julie Hendrix
     Menifee - Gail Mills
     Morgan - Rebecca Bowersock
	
Diane Davis
davi268@bellsouth.net
	1/17-2/1
	LC Initial Activities, ANGEL

	
	
	
	2/2
Face to Face Meeting
	Unpacking the Standards 
MSU @ West Liberty
Commonwealth Room

	
	
	
	2/3-2/28
	Local Team Work
Consulting w/ Coach

	
	
	
	2/29
Face to Face Meeting
	Aligning Resources
MSU @ West Liberty
Commonwealth Room

	
	
	
	3/2-3/29
	Local Team Work
Consulting w/ Coach

	




	9
	1 - Bracken/Robertson/Lewis – Bill
                     Teegarden
    Fleming - Ballard Shumate
2 – Carter - Vickie Rose
3 – Boyd – Rudy Rhodes
     Greenup - LeeAnn Snedegar
4 – Johnson - Jennifer Leedy
      Lawrence – Rosie Murray
	
Patty Hardin
p.hardin@
moreheadstate.edu
	1/20-2/2
	LC Initial Activities, ANGEL

	
	
	
	2/3
Face to Face Meeting
	Unpacking the Standards 
Morehead
Rowan County Public Library

	
	
	
	2/4-2/29
	Local Team Work
Consulting w/ Coach

	
	
	
	3/2
Face to Face Meeting
	Aligning Resources
Morehead
Rowan County Public Library

	
	
	
	3/3-3/29
	Local Team Work
Consulting w/ Coach

	
	
	
	
	

	10
	1 - Floyd - Kay Hale Ross
2 – Knott - Tracy Hoffman
     Letcher - Bill Bates
3 - Harlan & Bell - Brenda Morris
4 – Leslie - Flo Sizemore
     Perry - Charlene Fugate

	
Cindy LaFreniere
lafrenierc1@nku.edu
	1/18-1/31
	LC Initial Activities, ANGEL

	
	
	
	2/1
Face to Face Meeting
	Unpacking the Standards 
MSU @ Prestonsburg, Rm. 131

	
	
	
	2/2-2/27
	Local Team Work
Consulting w/ Coach

	
	
	
	2/28
Face to Face Meeting
	Aligning Resources
MSU @ Prestonsburg, Rm. 131

	
	
	
	2/29-3/28
	Local Team Work
Consulting w/ Coach

	

	**
	Make up workshop if needed for LC’s 1-5
	Pat Marshall
pmarshal2002@bellsouth.net
	Day 1 - 2/9
Day 2 - 3/7
	9 a.m. to 4 p.m.
Madisonville -- tbd

	
	
	
	
	

	**
	Make up workshop if needed for LC’s 6-10
	Connie Spencer-Ackerman
c.spencerack@
moreheadstate.edu
	Day 1 - 2/9
Day 2 - 3/7
	9 a.m. to 4 a.m.
Lexington -- tbd




 (
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Standards for Mathematical Practice

The Standards for Mathematical Practice describe varieties of expertise that mathematics educators at all levels should seek to develop in their students.  These practices rest on important “processes and proficiencies” with longstanding importance in mathematics education. The first of these are the NCTM process standards of problem solving, reasoning and proof, communication, representation, and connections. The second are the strands of mathematical proficiency specified in the National Research Council’s report Adding It Up: adaptive reasoning, strategic competence, conceptual understanding (comprehension of mathematical concepts, operations and relations), procedural fluency (skill in carrying out procedures flexibly, accurately, efficiently and appropriately), and productive disposition (habitual inclination to see mathematics as sensible, useful, and worthwhile, coupled with a belief in diligence and one’s own efficacy).

1.   Make sense of problems and persevere in solving them.
Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its solution. They analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the solution and plan a solution pathway rather than simply jumping into a solution attempt. They consider analogous problems, and try special cases and simpler forms of the original problem in order to gain insight into its solution. They monitor and evaluate their progress and change course if necessary. Older students might, depending on the context of the problem, transform algebraic expressions or change the viewing window on their graphing calculator to get the information they need. Mathematically proficient students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw diagrams of important features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete objects or pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a different method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to solving complex problems and identify correspondences between different approaches.

2.   Reason abstractly and quantitatively.
Mathematically proficient students make sense of quantities and their relationships in problem situations. They bring two complementary abilities to bear on problems involving quantitative relationships: the ability to decontextualize—to abstract a given situation and represent it symbolically and manipulate the representing symbols as if they have a life of their own, without necessarily attending to their referents—and the ability to contextualize, to pause as needed during the manipulation process in order to probe into the referents for the symbols involved. Quantitative reasoning entails habits of creating a coherent representation of the problem at hand; considering the units involved; attending to the meaning of quantities, not just how to compute them; and knowing and flexibly using different properties of operations and objects.

3.   Construct viable arguments and critique the reasoning of others.
Mathematically proficient students understand and use stated assumptions, definitions, and previously established results in constructing arguments. They make conjectures and build a logical progression of statements to explore the truth of their conjectures. They are able to analyze situations by breaking them into cases, and can recognize and use counterexamples. They justify their conclusions, communicate them to others, and respond to the arguments of others. They reason inductively about data, making plausible arguments that take into account the context from which the data arose. Mathematically proficient students are also able to compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning from that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary students can construct arguments using concrete referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be correct, even though they are not generalized or made formal until later grades. Later, students learn to determine domains to which an argument applies.  Students at all grades can listen or read the arguments of others, decide whether they make sense, and ask useful questions to clarify or improve the arguments.

4.   Model with mathematics.
Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace. In early grades, this might be as simple as writing an addition equation to describe a situation. In middle grades, a student might apply proportional reasoning to plan a school event or analyze a problem in the community. By high school, a student might use geometry to solve a design problem or use a function to describe how one quantity of interest depends on another. Mathematically proficient students who can apply what they know are comfortable making assumptions and approximations to simplify a complicated situation, realizing that these may need revision later. They are able to identify important quantities in a practical situation and map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts, and formulas. They can analyze those relationships mathematically to draw conclusions. They routinely interpret their mathematical results in the context of the situation and reflect on whether the results make sense, possibly improving the model if it has not served its purpose.

5.   Use appropriate tools strategically.
Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper, concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software. Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use technological tools to explore and deepen their understanding of concepts.

6.   Attend to precision.
Mathematically proficient students try to communicate precisely to others. They try to use clear definitions in discussion with others and in their own reasoning. They state the meaning of the symbols they choose, including using the equal sign consistently and appropriately. They are careful about specifying units of measure, and labeling axes to clarify the correspondence with quantities in a problem. They calculate accurately and efficiently, express numerical answers with a degree of precision appropriate for the problem context. In the elementary grades, students give carefully formulated explanations to each other. By the time they reach high school they have learned to examine claims and make explicit use of definitions.

7.  Look for and make use of structure.
Mathematically proficient students look closely to discern a pattern or structure.  Young students, for example, might notice that three and seven more is the same amount as seven and three more, or they may sort a collection of shapes according to how many sides the shapes have. Later, students will see 7 × 8 equals the well remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive property. In the expression x2 + 9x + 14, older students can see the 14 as 2 × 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and can use the strategy of drawing an auxiliary line for solving problems.  They also can step back for an overview and shift perspective. They can see complicated things, such as some algebraic expressions, as single objects or as being composed of several objects. For example, they can see 5 – 3(x – y)2 as 5 minus a positive number times a square and use that to realize that its value cannot be more than 5 for any real numbers x and y.

8.   Look for and express regularity in repeated reasoning.
Mathematically proficient students notice if calculations are repeated, and look both for general methods and for shortcuts. Upper elementary students might notice when dividing 25 by 11 that they are repeating the same calculations over and over again, and conclude they have a repeating decimal. By paying attention to the calculation of slope as they repeatedly check whether points are on the line through (1, 2) with slope 3, middle school students might abstract the equation (y – 2)/(x – 1) = 3. Noticing the regularity in the way terms cancel when expanding (x – 1)(x + 1), (x – 1)(x2 + x + 1), and (x – 1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they work to solve a problem, mathematically proficient students maintain oversight of the process, while attending to the details. They continually evaluate the reasonableness of their intermediate results.
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Quick Reference Guide

INTRODUCTION
“Common Core State Standards provide a consistent, clear understanding of what students are expected to learn, so teachers and parents know what they need to do to help them. The standards are designed to be robust and relevant to the real world, reflecting the knowledge and skills that our young people need for success in college and careers. With American students fully prepared for the future, our communities will be best positioned to compete successfully in the global economy.” 

“The Common Core State Standards Initiative is a state-led effort coordinated by the National Governors’ Association Center for Best Practices (NGA Center) and the Council of Chief State School Officers (CCSSO). The standards build upon the foundation laid by states in their decades-long work in crafting high-quality educational standards. The standards were developed in collaboration with teachers, school administrators, and experts, to provide a clear and consistent framework to prepare our children for college and the workforce. The NGA Center and CCSSO received initial feedback on the draft standards from national organizations representing, but not limited to, teachers, postsecondary educators (including community colleges), civil rights groups, English language learners, and students with disabilities. Following the initial round of feedback, the draft standards were opened for public comment, receiving nearly 10,000 responses.” 

“The standards are informed by the highest, most effective models from states across the country and countries around the world, and provide teachers and parents with a common understanding of what students are expected to learn. Consistent standards will provide appropriate benchmarks for all students, regardless of where they live. These standards define the knowledge and skills students should have within their K-12 education careers so that they will graduate high school able to succeed in entry-level, credit-bearing academic college courses and in workforce training programs. The standards - 
· Are aligned with college and work expectations; 
· Include rigorous content and application of knowledge through high-order skills; 
· Build upon strengths and lessons of current state standards; 
· Are informed by other top performing countries, so that all students are prepared to succeed in our global economy and society; and are evidence-based.” 


Excerpts taken from http://www.corestandards.org/about-the-standards and The Common Core Standards for Mathematics

KYAE Common Core Standards for Mathematics – Quick Reference Guide A

How to read the standards -- 

· Domains are larger groups of related standards.  Standards from different domains may sometimes be closely related.
· Clusters are groups of related standards.  Standards from different clusters may sometimes be closely related, because mathematics is a connected subject.
·  (
Grade Level
)Standards define what students should understand and be able to do.
 (
Domain
)


Number and Operations – Fractions	 							4.NF
 (
Cluster Title
)
Build fractions from unit fractions by applying & extending previous understandings of operations on whole numbers.

 (
Cluster
) (
Standard
s
)3. Understand a fraction a/b with a>1 as a sum of fractions 1/b.

4. Apply and extend previous understandings of multiplication to multiply a fraction by a whole number.

a. Understand a fraction a/b as a multiple of 1/b.
 (
Support for the Standard
)
b. Understand a multiple of a/b as a multiple of 1/b, and use this understanding to multiply a fraction by a whole number.

c. Solve word problems involving multiplication of a fraction by a whole number, e.g., by using visual fraction models and equations to represent the problem.


KYAE Common Core Standards for Mathematics – Quick Reference Guide B


	DOMAINS OF MATHEMATICS STANDARDS K-8

	
	k
	1
	2
	3
	4
	5
	6
	7
	8

	Counting & cardinality   (CC)
	X
	
	
	
	
	
	
	
	

	Operations & algebraic thinking   (OA)
	X
	X
	X
	X
	X
	X
	
	
	

	Numbers & operations in base ten   (NBT)
	X
	X
	X
	X
	X
	
	
	
	

	Numbers & operations – fractions   (NF)
	
	
	
	X
	X
	X
	
	
	

	Measurement & data   (MD)
	X
	X
	X
	X
	X
	X
	
	
	

	Ratio & proportional relationships   (RP)
	
	
	
	
	
	
	X
	X
	

	The number system   (NS)
	
	
	
	
	
	
	X
	X
	X

	Expressions & equations   (EE)
	
	
	
	
	
	
	X
	X
	X

	Functions   (F)
	
	
	
	
	
	
	
	
	X

	Geometry   (G)
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Statistics & probability   (SP)
	
	
	
	
	
	
	X
	X
	X



 (
KYAE Common Core Standards for Mathematics – Quick Reference Guide C
Progressions Table
)[image: ]


KYAE Common Core Standards for Mathematics – Quick Reference Guide D
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 (
K.G – Identify & describe shapes; analyze, compare, create, & compose shapes
) (
K.MD – Describe & compare measurable attributes; classify objects & count the # of objects in categories
) (
K.NBT – Work w/numbers 11-19 to gain foundations for place value
) (
K.OA – Understand addition as putting together, adding to; subtraction as taking apart, taking from
) (
Mathematical Domains & Clusters
Grades K - 5
) (
K.CC –
Know number names & the count sequence; count to tell the # of objects; compare #s
) (
1.G
 – Reason w/shapes & their attributes
) (
1.MD
 – Measure lengths indirectly & by iterating length units; tell & write time; represent & interpret data
) (
1.NBT
 – Extend the counting sequence; understand place value; use place value understanding & properties of operations to add & subtract
) (
1.OA
 –Represent & solve problems involving addition & subtraction; understand & apply properties of operations & the relationship between addition & subtraction
 
;add & subtract w/in 20; work w/addition & subtraction equations
) (
2.G
 – Reason with shapes & their attributes
) (
2.MD
 – Measure & estimate lengths in standard units; relate addition & subtraction to length; work with time & money; represent & interpret data
) (
2.NBT
 – Understand place value; Use place value understanding & properties of operations to add & subtract
) (
2.OA
 – Represent & solve problems involving addition & subtraction; add & subtract w/in 20; work with equal groups of objects to gain foundations for multiplication 
) (
3.G
 – Reason with shapes & their attributes
) (
3.MD
 – Solve problems involving measurement & estimation of intervals of time, liquid volumes, & masses of objects; represent & interpret data; 
G
eometric measurement: understand concepts of area & relate area to X & to +; geometric measurement: recognize pe
rimeter as an attribute of plane
 figures & distinguish between linear & area measures
) (
3.NBT
 – Use place value understanding & properties of operations to perform multi-digit arithmetic 
) (
3.OA
 – Represent & solve problems involving X & ÷;  understand properties of X & the relationship between X & ÷; multiply & divide w/in 100; solve problems involving the 4 operations & identify & explain patterns in arithmetic
) (
4.G
 – Draw & identify lines & angles, & classify shapes by properties of their lines & angles
) (
4.MD
 – Solve problems involving measurement & conversation of measurements from a larger unit to a small unit; represent & interpret data; 
G
eometric measurement: understand concepts of angle & measure angles
) (
4.NBT
 – Generalize place value understanding for multi-digit whole numbers; use place value understanding & properties of operations to perform multi-digit arithmetic
) (
4.OA
 – Use the 4 operations w/whole numbers to solve problems; gain familiarity w/factors & multiples; generate & analyze patterns
) (
4.NF
 – Extend understanding of fraction equivalence & ordering; build fractions from unit fractions by applying & extending previous understanding of operations on whole numbers; understand decimal notation for fractions, and compare decimal fractions
) (
5.G
 – Graph points on the coordinate plane to solve real-world & mathematical problems; classify 2-demensional figures into categories based on their properties
) (
5.MD
 – Convert like measurement units within a given measurement system; represent & interpret data; 
G
eometric measurement: understand concepts of volume & rela
te volume to multiplication & 
addition
) (
5.NBT
 – Understand the place value system; perform operations w/multi-digit whole numbers & with decimals to 100ths
) (
5.OA
 – Write & interpret numerical expressions; analyze patterns & relationships
) (
5.NF
 – Use equivalent fractions as a strategy to add & subtract fractions; apply & extend previous understandings of multiplication & division to 
 multiply & divide fractions
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 (
8.F
 – Define, evaluate, & compare functions; use functions to model relationships between quantities.
) (
8.G – Understand congruence & similarity using physical models, transparencies, or geometry software; understand & apply the Pythagorean Theorem; solve real-world & mathematical problems involving volume of cylinders, cones, & spheres.
) (
7.EE
 – Use properties of operations to generate equivalent expressions; solve real-life & mathematical problems using numerical & algebraic expressions & equations
) (
8.EE
 – Work w/radicals & integer exponents; understand the connections between proportional relationships, lines, & linear equations; analyze & solve linear equations & pairs of simultaneous linear equations.
) (
Mathematical Domains & Clusters
Grades 6 - 8
) (
6.RP
 – Understand ratio concepts & use ratio reasoning to solve problems
) (
6.NS
 – Apply & extend previous understandings of multiplication & division to divide fractions by fractions; compute fluently w/multi-digit numbers & find common factors & multiples; apply & extend previous understandings of numbers to the system of rational numbers
) (
6.EE
 – Apply & extend previous understandings of arithmetic to algebraic expressions; reason about & solve 1-variable equations & inequalities; represent & analyze quantitative relationships between dependent & independent variables
) (
6.G
 – Solve real-world & mathematical problems involving area, surface areas, & volume
 
) (
7.SP
 – Use random sampling to draw inferences about a population; draw informal comparative inferences about 2 populations; investigate chance processes & develop, use, & evaluate probability models
) (
8.SP
 – Investigate patterns of association in 
bivariate
 data.
) (
7.NS
 – Apply & extend previous understandings of operations w/fractions to add, subtract, multiply, & divide rational numbers
) (
8.NS
 – Know that there are numbers that are not rational, & approximate them by rational numbers.
) (
6.SP
 – Develop understanding of statistical variability; summarize & describe distributions
) (
7.G
 – Draw, construct & describe geometrical figures & describe the relationships between them; solve real-life & mathematical problems involving angle measure, area, surface area, & volume
) (
7.RP
 – Analyze proportional relationships & use them to solve real-world & mathematical problems
)KYAE Common Core Standards for Mathematics – Quick Reference Guide F
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KYAE Common Core Standards Professional Development 2011-2012 
)   Mathematics Standards for High School – Conceptual Categories   
 (
Arithmetic w/Polynomials & Rational Expressions
) (
Modeling links classroom mathematics & statistics to everyday life, work, & decision-making.  It is the process of choosing & using appropriate mathematics and statistics to analyze empirical situations, to understand them better, & to improve decisions.  A model can be simple, such as writing total cost as a product of unit price & a number bought, or using a geometric shape to describe a physical object like a coin.  Modeling is best interpreted not as a collection of isolated topics but rather in relation to other standards.
) (
Modeling
) (
Report
) (
Problem
) (
Compute
) (
Interpret
) (
Validate
) (
Formulate
) (
Statistics & Probability
) (
Interpreting Categorical & Quantitative Data
) (
Functions
) (
Building Functions
) (
Using Probability to Make Decisions
) (
Conditional Probability & the Rules of Probability
) (
Making Inferences & Justifying Conclusions
) (
Geometry
) (
Congruence
) (
Modeling w/Geometry
) (
Circles
) (
Similarity, Right Triangles, & Trigonometry
) (
Expressing Geometric Properties w/Equations
) (
Geometric Measurement & Dimension
) (
Trigonometric Functions
) (
Algebra
) (
Linear, Quadratic, & Exponential Models
) (
Interpreting Functions
) (
Quantities
) (
The Complex 
Number System
) (
Vector & Matrix Quantities
) (
The Real Number System
) (
Reasoning w/Equations & Inequalities
) (
Seeing Structure in Expressions
) (
Creating Equations
) (
Number & Quantity
)
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Unpacking Chart – Definitions
	1
Standard
	2
Skills Included 
in the Standard
	3
Concepts Included in the Standard
	4
Through a 
Particular Context
	5
Cognitive Demand/
Levels of Thinking
	6
Sample Activity

	
List the standards here - one per row.
	
Indicate what learners are expected to do to demonstrate mastery of the concepts and content.  Skills are represented by the verbs in the standard.

If multiple skills are included, align the concepts with the skills to which they apply.  This is unnecessary if the skills listed apply equally to all concepts.

Ask what learners are supposed to be able to do.
	
Indicate the information or ideas that learners need to know.  The concepts are generally represented by the nouns or noun phrases in the standard. 


Ask what learners are supposed to know.
	
Indicate in which context learners are required to use the standard’s skills and concepts, e.g., writing an essay, solving a problem.  Not every standard will have a stated context. 

Context can be represented by words or phrases that come before and after a particular word or phrase that help explain the full meaning.  It is the framework, perspective, or environment.  

Ask where, how, or in what context the skill is applied.
	
Indicate the level of thinking required to meet the standard, using the selected taxonomy and considering all the information in columns 2-4. 

The cognitive demand is the level of thinking required if learners are to demonstrate the skill and concept within the context described. 

Ask what thinking process the learner must engage in.
	
Add a teaching activity that encompasses the concepts and skills of this standard and is pitched at the right level of cognitive demand.
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Chart for Unpacking Standards

	


Cluster Title
	1
Standard/Support
	2
Skills 

What are learners supposed to be able to do? 

	3
Concepts/
Content 

What are learners supposed to know? 

	4
Through a Particular Context

Where, how, or in what context is the skill applied? 

	5
Cognitive Demand/Level of Thinking

What thinking process must the learner engage in? 
	6
Sample Activities

	Domain &Grade Level  (gray bar)  --Measurement and Data 5.MD

	Cluster Title (bold font) 


Convert like measurement units within a given measurement system.
	1. Convert among different-sized standard measurement units within a given measurement system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real world problems.
	
	
	
	
	

	Represent and interpret data.
	2. Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Use operations on fractions for this grade to solve problems involving information presented in line plots. For example,
given different measurements of liquid in identical beakers, find th 
amount of liquid each beaker would contain if the total amount in all the beakers were redistributed equally.
	
	
	
	
	

	Geometric measurement: understand concepts of volume and relate volume to multiplication and to addition.
	3. Recognize volume as an attribute of solid figures and understand concepts of volume measurement.
	
	
	
	
	

	
	4. Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised units.
	
	
	
	
	

	
	5. Relate volume to the operations of multiplication and addition and solve real world and mathematical problems involving volume.
	
	
	
	
	

	
	a. Find the volume of a right rectangular prism with whole-number side lengths by packing it with unit cubes, and show that the volume is the same as would be found by multiplying the edge lengths, equivalently by multiplying the height by the area of the base. Represent threefold whole-number products as volumes, e.g., to represent the associative property of multiplication.
	
	
	
	
	

	
	c. Recognize volume as additive. Find volumes of solid figures
composed of two non-overlapping right rectangular prisms by
adding the volumes of the non-overlapping parts, applying this
technique to solve real world problems.
	
	
	
	
	

	
Domain & Grade Level  --  Geometry 5.G

	Graph points on the coordinate plane to solve real-world and mathematical problems.
	1. Use a pair of perpendicular number lines, called axes, to define a
coordinate system, with the intersection of the lines (the origin) arranged to coincide with the 0 on each line and a given point in the plane located by using an ordered pair of numbers, called its coordinates. Understand that the first number indicates how far to travel from the origin in the direction of one axis, and the second number indicates how far to travel in the direction of the second axis, with the convention that the names of the two axes and the coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate).
	
	
	
	
	

		
	

	2. Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate plane, and interpret coordinate values of points in the context of the situation.
	
	
	
	
	

	Classify two-dimensional figures into categories based on their properties.
	3. Understand that attributes belonging to a category of two dimensional figures also belong to all subcategories of that category. For example, all rectangles have four right angles and squares are rectangles, so all squares have four right angles.
	
	
	
	
	

	
	4. Classify two-dimensional figures in a hierarchy based on properties
	
	
	
	
	




Adapted from U.S. Department of Education, Office of Vocational and Adult Education, “Innovations for Standards-Based Education”
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Bloom’s Taxonomy
 (
Setting standards
Judging with purpose
Accepting or rejecting on the basis of criteria & standards through checking, in-depth reflection, criticism & assessment
) (
Putting information together in a new and creative way
Putting elements together to form a coherent or functional whole
Reorganizing elements into a new pattern or structure
) (
Analyzing structure
Recognizing assumptions
Breaking down material into parts
Determining how parts relate to one another or an overall structure
) (
Practicing theory
Solving problems
Using information in new situations or contexts
Using a procedure through executing or implementing
) (
Understanding uses and implications of terms, facts, methods, procedures, concepts
Constructing meaning from written or graphic messages by interpreting & translating what has been learned
) (
Learning terms, facts, methods, procedures, concepts
Retrieving, restating, recognizing, & recalling relevant knowledge from long-term memory
)


Taxonomy Level Location Guide

This guide is designed for two-way use:

(1)  for locating the level of a performance activity within Bloom’s Taxonomy

(2)  to assist in writing an appropriate performance activity within a specific level of the Taxonomy

Verbs may fit in more than one category.    
 
Make sure the action fits the description.
Also…

This guide contains -
· a paraphrased description of each level 
· sample performance objectives for each level
· sample questions to be answered
Bloom, Benjamin S., (Ed.), Taxonomy of Educational Objectives:  Cognitive Domain, NY, David McKay, Inc., 1956, 207 pp.

	LEVEL #1  Remember/Knowledge

Retrieving information from memory by recalling
· specifics
· facts, definitions, vocabulary
· ways or means of dealing with specifics

You’re expecting the learners to -
· recall or recognize specific information
· remember a fact in somewhat the same form in which it was learned
· learn terms, facts, methods, procedures, & concepts

For example, you might design a performance objective which requires the learners to -
· write (or tell me) the formula for the area of a triangle
· identify the different place values in the metric system
· state the mode, mean, median, and range from your set of data
· reproduce a circle using a compass
· count to 100 by 10’s
· recognize and draw shapes having equal sides
· identify geometric shapes and sort shapes by attributes
· Define mathematical terms
· locate points on a grid

Questions -
· Can you name the…?
· Which is true or false…?
· List the…
· What is…?

	Remember/
Know

check
count
define
draw
enumerate
find
follow directions
group
identify
label
list
locate
memorize
name
outline
point to
recall
repeat
recognize
reproduce
select
sort
state
tabulate
underline

	LEVEL #2  Understand/Comprehension

Constructing meaning from oral, written, and graphic messages by -
· translating
· interpreting
· extrapolating

You’re expecting the learners to: -
· demonstrate the lowest levels of understanding
· (comprehend) communicate an idea or thing in a new or different form
· (interpret) see relationships among things.  It may also mean qualifying ideas in relation to one’s own experiences.
· understand uses & implications of terms, facts, methods, procedures, concepts

For example, you might design a performance objective which requires the learners to -
· classify polygons by regularity, concavity, & line symmetry
· explain how to convert between fractions, decimals, & percents
· interpret data expressed on a graph
· measure area of a rectangle by counting unit squares
· measure the perimeter of a table
· measure the length of a room by counting your foot steps

Questions -
· Can you classify …?
· Can you extrapolate …?
· Can you describe ...Can you order...?

	Understand/
Comprehend

add
approximate
calculate
change
classify
confirm
convert
estimate
expand
express in other terms
extrapolate
illustrate
interpret
measure
put in order
show
suggest


	LEVEL #3  Apply/Application

· Making use of the information in a context different from the one 
· in which it was learned
· Carrying out or using a procedure through executing or implementing
· May be in the form of general ideas, rules or procedures, generalized methods

You’re expecting the learners to -
· use what they know (data) from a variety of areas to find solutions to problems
· practice theory
· use information in new situations

For example, you might design a performance objective which requires the learners to -
· construct a graph to illustrate relationships
· calculate the percent of a given whole
· solve for the areas of a geometric shape by using the correct formula
· partition a circle into 4 equal shares and describe that share using a fractional term
· graph a given linear equation
· model an equation

Questions -
· How do you calculate...?
· From the information given, can you develop a set of instructions?
· Can you group characteristics such as …?

	Apply

apply
calculate
change
classify
complete
compute
construct
demonstrate
derive
graph
illustrate
manipulate
model
operate
practice
prove
sequence
show
solve
use
utilize

	LEVEL #4  Analyze/Analysis

Breaking material into constituent parts, determining how the parts relate to one another and to an overall structure or purpose through
· Exploring 
· Deconstructing
· Differentiating
· Attributing
· Organizing
· Integrating

You’re expecting the learners to -
· analyze structure
· recognize assumptions
· explore, understand, & describe relationships
· break things down into their component parts
· uncover the unique characteristics of a “thing”

For example, you might design a performance objective which requires the learners to -
· identify methods that can be used to compare & order fractions
· analyze the relationship between variables on a graph
· identify factors to consider when formulating a plan for problem solving
· analyze 2 linear functions to determine which one has the greater rate of change, i.e., 2X+3Y=6 or 3X+2Y=6

Questions:
· Can you distinguish between …?
· What was the problem with …?

	Analyze

analyze
arrange
break down
compare
contrast
deduce
diagram
differentiate
distinguish
formulate
group
identify
order
separate
simplify
sort


	LEVEL #5  Evaluate/Evaluation

Making judgments based on criteria and standards through checking, 
in-depth reflection, criticism, and assessment in terms of 
· internal standards
· external criteria

You’re expecting the learners to:
· make determinations about methods
· rate solutions, conditions, objects ...
· set standards
· accept or reject  based on standards, criteria
· justify a decision or course of action

For example, you might design a performance objective which requires 
the learners to:
· evaluate the expression after changing the order of operations
· describe how to solve a problem using the 4-step method
· justify your reason for choosing the strategy selected
· estimate the mean word length of the Gettysburg Address by randomly sampling words
· Determine the best way to solve a word problem

Questions:
· Which do you think is better …?
· Can you set standards, rate, select, decide based on …?
· Can you justify your …?

	Evaluate

appraise
assess
choose
compare
conclude
decide
describe
determine
evaluate
justify
measure
prove
validate





	LEVEL #6  Create/Synthesis

Creating new ideas and information using what has been previously learned by
· putting elements together to form a coherent or functional whole
· reorganizing elements into a new pattern or structure
· proposing a set of operations
· developing a set of abstract relations (to hypothesize)

You’re expecting the learners to -
· put information together in a new and creative way
· take “things” and pattern them in a new way

For example, you might design a performance objective which requires the learners to -
· describe patterns recognized in the construction of Pascal’s Triangle
· create a table representing changes in temperature
· make a prediction based on a graph
· predict what will happen to volume if you double the side of a cube
· derive the Pythagorean Theorem

Questions:
· Can you design …?
· Can you improve …?
· Think of all the different ways to ….
· How else can we …?

	Create/ Synthesize

construct 
create
derive
design
develop
document
generate
hypothesize
integrate
plan
predict
prepare
propose
specify
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