ASSOCIATE SUPERINTENDENT APPROVAL ﬁibﬂ/ fM ’7/?/( t
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STATE BOARD MEETING DATE December 2, 2013

SUBJECT: CTE Programs Eligible for Academic Credit in Mathematics

SUBMITTED BY: Dan Brown

MANAGEMENT TEAM REVIEW:

BACKGROUND INFORMATION:
The process used to crosswalk CTE Program Standards with the Arizona College and Career Ready
Standards for high school was presented to the State Board for Career and Technical Education in spring
2011. At this time, the following three CTE programs have completed the four-step crosswalk
identification and validation process:

¢ Automotive Technologies

* Business Management and Administrative Services

* Software Development

The first step in the process was to analyze the CTE programs to determine if they warranted assembling
teams to do an initial crosswalk. This initial review is critical, since it is costly to assemble the appropriate
teams and pay for time and travel. The second step involved assembling a small representative team of
content specialist to analyze the CTE program standards and measurement criteria for embedded
mathematics content and match the identified content with Arizona College and Career Ready Standards.
The third step required assembling a larger team of content specialist to review and validate the initial
crosswalk. Both steps two and three included mathematics specialists recommended by ADE Academic
Standards Section and CTE program specialists selected by ADE-CTE. Team lists may be found in
Attachment A. The crosswalk/validation process was facilitated by University of Arizona leaders who were
trained in the process. The agenda for the process may be found in Attachment B, The crosswalk/
validation process addresses the Arizona College and Career Ready Standards — Mathematics, specifically
the Conceptual Categories and the Mathematical Practices. The validation results address the mathematics
standards, the CTE Standards/Measurement Criteria, how the mathematics standard is used, and examples
of the math formula used in the mathematics concept. The process and format may be found in Attachment

C.

The fourth step of the process was an intense review by the ADE K-12 Mathematics Standards Team to
determine if the amount of mathematics and the level of the mathematics identified in the crosswalk is
sufficient for the fourth credit of mathematics in accordance with R7-2-302.02(1){c)(iii).

BOARD ACTION REQUESTED: | | INFORMATION [X] ACTION/DESCRIBED

BELOW:
it is requested that the State Board for Career and Technical Education approve the above CTE programs to

be eligible for local governing boards to grant academic credit in mathematics,

ATTACHMENTS: YES [X] NOJ |



Validation of Math Skills in Career and Technical Fducation

Saturday, September 24, 2011 / 8:30 to 3:00 p.m.
ADE Central and Palm Lane Campus / 2550 N Central Avenue / Phoenix 85007

VALIDATION TEAMS

NAME SCHOOQI, DISTRICT CONTACT INFORMTION
; bgies i e . D

Butler, Don EVIT EVIT dbuiler@evit.com

Damiani, David (on original analysis team) Mountain View HS Marana USD d.j.diamiani@maranausd.org

*Tina Grebloski (on original analysis team) Mountain View HS Marana USD t.e.grebloski@maranausd.org

Henry, John Metro Tech HS Phoenix UHSD jhenry@phxhs.k12.az.us

Miller, Dan Metro Tech HS Phoenix UHSD dmiller@phxhs.k12.az.us

Quinn, Frank West-Mec West-Mec frank.quinn@west-mec.org

Skroch, Siephen Paradise Valley USD | Paradise Valley USD sskroch@pvschools.net

Suprak, Russ EVIT EVIT rsuprak@evit.com

Yandell, Bill Rincon HS TUSD william.yandell@tusdl.org

**Lynne Bodman Storms

ASU/WEDO

Alhambra HS

ASU/WEDO
1

Phoenix UHSD

lynne.storms@asu.edu
Ry

¥*Joanne Bauman

, i

,:s' e ;,: e ' e
Madden, J1m !on ougma] ana!gms team)

A U / WEDO

Umvu‘sxty HS

Barden, Mary Ann barden@phsxhs.k12.az.us
*Malmin, Sadie Kingman HS Kingman USD smalmin@kusd.org
*Matakas, Tracy Peoria USD Peoria USD tmatakas@peoriaud.k12.az.us
Meersman, Jean Kingman HS Kingman USD tmatakas{@peoriand.k12.az.us
Palmer, Robin (on original anatysis team) McClintock HS Tempe UHSD rpalmer@tuhsd.k12,az.us
Shea Padilla ADE/CTE ADE/CTE shea.padilla@azed, gov
[oannc bauman dpmail.com

ASU/ WFDO

l ucson USD

James madden@tusdl org

Schall, Scoit

Tolleson Union HS

ToHeson UHSD

Scott.schall@hsd.org

*Schneider, Teresa

Tempe HS

Tempe UHSD

tschneider@tuhsd.k12.az.us

Woodward, Jeremy (on original analysis team)

Canyon Del Oro IS

Amphitheatre USD

jwoodward@gamphi.com

Krickler, Chris

Guest

Guest

Guest

Tracy Rexroat

ADE/CTE

ADE/CTE

tracy rexroati@azed.gov

* Math prelt

*¥ Facilitator

ASU/ WFDO

ASU/ WLDO




Validation of Math Skills in Career and Technical Education

L]
Saturday, September 24, 2011 / 8:30 to 3:00 p.m.
ADE Central and Palm Lane Campus / 2550 N Central Avenue / Phoenix 85007

AGENDA
8:30a.m. Check in and Continental Breakfast

S5:0C0a.m. Welcome and introductions
Judy Balogh, Program Manager, ASU/WEDO

Overview
Charlie Losh, Consultant, ASU/WEDO

Analysis Process
CTE Team Members
Dave Damiani, Autemotive Technologies
Robin Palmer, Business Management & Administrative Services
Jim Madden, Software Development
Jeremy Woodward, Software Development

Math Specialists
Tina Grebloski
Sadie Malmin
Teri Schneider

Validation Process
Judy Balogh, Program Manager, ASU/WEDO

9:30 a.m. Validation Team Work Begins
Automotive Technologies Team, Lynne Bodman Storms, Facilitator
Business Management & Administrative Services Team, Joanne Bauman, Facilitator
Software Development Team, Judy Balogh, Facilitator

12:00 pm LUNCH

1:00 p.m. Validation Team Work Continues to Work

3:00 Adjourn



Mathematics in Career and Technical Education (CTE)
Crosswalk Process

Project Managers collaborate with ADE
Academic Supervisor to enlist math experts
on the apglication of the Arizona’s College
and Career Ready Standards — Mathematics.

Identify Mathematics
specialists and Career and
Technical Education {CTE}
teachers [for each
program).

A 4

Contract with teachers
{Mathematics and CTE} to work
as Interdisciplinary Team to
articulate “matches” between
Arizona's College and Career
Ready Standards — Mathematics
and Mathematical Practices to
CTE Technical Skill Standards.

¢

Documentation Specifications:

s Presented in readable format patterned
similar to Arizona’s College and Career
Ready Standards -- Mathemuatics for
Grades 9-12;

s Contains descriptions of applied
muathematicol practices and examples of
applied mathematics in the context of
the work refated to the CTE program;

s May be used by multiple stakeholders:

- Local Governing Boards in moking
decisions on awarding academic
credit;

- District- level teams {e.q., curricufum
specialists, CTE supervisors, and
mathematical experts) in
substantioting the mathematics in
CTE;

- Teochers (both mathematics and CTE)
to provide real world, applied
mathematics examples that enhance
instruction.

Enculturate the Interdisciplinary
Team to the work and the
documentation specifications.

h 4

Provide time (2 - 6 weeks) for

mathematics application.

h 4

Collect results from
Interdisciplinary Team/prepare
draft documents for validation
by Content Specialists.

4

Convene Validation Team for
review of Interdisciplinary
Team’s work product.

. Present Mathematics Crosswalk

document to ADE/CTE Section to
be reviewed by ADE Standards

Section before presentation and
publication.

Project Managers seek nominations for CTE
Content Experts from:

* State CTE Supervisors;

¢ Teacher Communities of Practice {COP).

\

Project Managers and Support Team facilitate
centracts and payment of stipends within
scope-of-work,

Project Managers provide training, resources,
and direction to teams; formats, templates,
and examples are provided in day-long work

sessions to ensure quality work products.

Project Managers provide guidance, support,
and monitoring of team progress.

Project Managers work with project Support
Team in preparing documents for review.

Interdisciplinary Team to cross-
review and develop examples of /

Project Managers identify and invite expert
Mathematics and CTE Teachers to participate
in validation (5 — 7 per teamy},

Project Managers and Facifitators work with
Validation Team to ensure quality controf of
review; project Support Team prepares
documents for presentation and pubdication.

Project Managers elicit assistance from
Interdisciplinary Team as needed

This project is collaboration between the Arizona Department of Education of Career and Technical Education Section and the University of
Arizona Workforce Education Development Office (WEDO).
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X ‘K ¥ ARIZONA'S

COMMON CORE STANDARDS

High School (9t - 12t) Qverview

Arizona’s College and Career Ready Standards — Mathematics — High School

UNDERSTANDING THE ARIZONA COLLEGE AND CAREER READY STANDARDS ~ MATHEMATICAL

The high school standards are listed in conceptual categories that portray a coherent view of high school mathematics.

Number and Quantity
®  The Real Number System (N-RN)
+  Quantities (N-Q)
e The Complex Number System {(N-CN)
* VYector and Matrix Quantities {N-VM)
Algebra
s Seeing Structure in Expressions (A-S5E)
s Arithmetic with Polynomials and Rational Expressions
(A-APR)
»  (reating Equations (A-CED)
*  Reasoning with Equations and Inequalities (A-RE)
Functions
e Interpreting Functions (F-IF}
¢ Building Functions (F-BF)
¢ linear, Quadratic, and Exponential Models (F-LE)
e Trigonometric Functions (F-TF)

The Real Number System (N-RN)
¢ Extend the properties of exponents to rational
exponents
* Use properties of rational and irrational numbers.
Quantities (N-Q)
*  Reason quantitatively and use units o solve problems
The Complex Number System {N-CN)
s Perform arithmetic operations with complex numbers
* Represent complex numbers and their operations on
the complex plane
s Use complex numbers in polynomial identities and
eguations
Vector and Matrix Quantities {N-VM}
* Represent and model with vector quantities.
*  Perform operations on vectors.
* Perform operations on matrices and use matrices in
applications.

Modeling
Geometry
»  (Congruence {G-CO)
s  Similarity, Right Triangles, and Trigonometry (G-SRT)
s Circles (G-C)
» Expressing Geometric Properties with Equations (G-
GPE)
s  Geometric Measurement and Dimension (G-GMD)
»  Modeling with Geometry (G-MG)
Statistics and Probability
* Interpreting Categorical and Quantitative Data (S-1D)
+  Making Inferences and Justifying Conclusions {5-1C)
+ Conditional Probability and the Rules of Probabiiity (S-
CP)
*  Using Probability to Make Decisions (S-MD)
Contemporary Mathematics
* Discrete Mathematics {CM-DM)

Mathematical Practices (MP)
1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively,

3. Construct viable arguments and critique the reasoning
of others,

Model with mathematics.

Use appropriate tools strategically,

Attend to precision.

Look for and make use of structure,

Look for and express regularity in repeated reasoning.

RN E R
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