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Overview

HB5: Pathways and Possibilities

Building a Graduation Pathway

New Course: Algebraic Reasoning

Effective Instruction
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HB5: Pathways and Possibilities
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HB5 Graduation Requirements

Foundation

 3 math credits

 Algebra 1 and Geometry 

required

 “Advanced Math”

Endorsement

 4th math credit

 5 possible endorsements

 STEM

 Business and Industry

 Arts and Humanities

 Public Service

 Multidisciplinary

 STEM: Must include Algebra 2
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HB5 – Foundation Requirements

Advanced Mathematics

 Mathematical 
Models with 
Applications;

 Mathematical 
Applications in 
Agriculture, Food, 
and Natural 
Resources (CTE);

 Digital Electronics 
(CTE); and

 Robotics 
Programming and 
Design (Tech).

 Algebra II;

 Precalculus;

 Advanced Quantitative 

Reasoning;

 Independent Study in 

Mathematics;

 Discrete Mathematics for Problem 

Solving;

 Algebraic Reasoning;

 Statistics;

 AP Statistics;

 AP Calculus AB, AP Calculus BC

 AP Computer Science;

 IB Mathematics courses

• Engineering Mathematics; 

(CTE)

• Statistics and Risk 

Management; (CTE)

New title: Statistics and 

Business Decision Making 

(2017)

• Discrete Mathematics for 

Computer Science; (Tech)
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HB5 – Endorsement Possibilities

 Algebra II;

 Precalculus;

 Advanced Quantitative Reasoning;

 Independent Study in Mathematics;

 Discrete Mathematics for Problem Solving;

 Algebraic Reasoning;

 Statistics;

 AP Statistics, Calculus, Computer Science;

 International Baccalaureate (IB) courses

 Engineering Mathematics; (CTE)

 Statistics and Risk Management; (CTE)

 Discrete Mathematics for Computer 

Science; (Tech)

 IHE credit eligible courses

 Courses required for industry-recognized 

credentials

 College Preparatory Mathematics course

Beginning in 2017-18:

 Accounting II (CTE)

 Applied Math for Technical Professionals 

(CTE – Car. Dev.)

 Financial Mathematics (CTE)

 Manufacturing Engineering Technology II 

(CTE – Alg2 Recommended)

 Math for Medical Professionals (CTE)

 Robotics II (CTE)

To earn an endorsement, a student must obtain a fourth mathematics credit (1.0 or 0.5 + 0.5)
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Building a 

Graduation Pathway
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Possible Pathway

STEM: Engineering Focus

Middle 
School

9th Grade 10th Grade 11th Grade 12th Grade

Algebra 1 (F) Geometry (F) Algebra 2 (F) Precalculus (E)

ROTC/PE
Concepts of 

Engineering and 
Technology (E)

Principles of 
Technology (E)

Engineering Design and 
Problem Solving (E)

English 1 (F) English 2 (F) English 3 (F) English 4 (F)

Foreign Language 1 
(F)

Foreign Language 2 
(F)

Fine Art (F)
Engineering 
Mathematics (E)

Biology (F) Chemistry (F) Physics (F)
AP Physics, AP Biology, or 
AP Chemistry (E)

World History (F) World Geography (E) US History (F)
Government/
Economics (F)

Elective (F) Elective (F) Elective (F) Elective (F)

This pathway: Algebra 2 + 2 math credits (Precalculus and Engineering Mathematics)

Also, coherent CTE sequence 4+ courses
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Middle 

School

9th Grade 10th Grade 11th Grade 12th Grade

Algebra 1 (F) Geometry (F) Algebra 2 (F)
Mathematics for 

Medical Professionals* 

(E)

ROTC/PE
Principles of Health 

Science (E)

Health Science Theory 

(E)

Practicum in Health 

Science I (E)

English 1 (F) English 2 (F) English 3 (F) English 4 (F)

Foreign Language 1 (F) Foreign Language 2 (F) Fine Art (F)
Practicum in Health 

Science I (E) (2nd credit)

Biology (F) Chemistry (F) 
Anatomy & Physiology 

(F)

Medical Microbiology 

(E)

World History (F) World Geography (E) US History (F)
Government/

Economics (F)

Elective (F) Elective (F) Elective (F) Elective (F)

Possible Pathway

Public Services: Medical Focus

Electives required for Public Services Endorsement (4+ coherent CTE, including #3+ in a sequence)
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Middle 

School

9th Grade 10th Grade 11th Grade 12th Grade

Algebra 1 (F) Geometry (F)
Algebraic Reasoning

(F)
Statistics* (E)

ROTC/PE Elective (E) Elective (E) Elective (E)

English 1 (F) English 2 (F) English 3 (F) English 4 (F/E)

Foreign Language 1 

(F)

Foreign Language 2 

(F)
Fine Art (F) Elective

Biology (F) Chemistry (F) Physics(F)
Earth Space Science 

(E)

World History (F)
World Geography 

(E)
US History (F)

Government/

Economics (F)

Elective (F) Elective (F) Elective (F) Elective (F)

Possible Pathway

Multidisciplinary Studies

• four credits in each of the four foundation subject areas to include English IV 

and chemistry and/or physics

• 2 additional elective credits
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New Course: 

Algebraic Reasoning
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Algebraic Reasoning: Background

 Impetus: Not enough “advanced math” that didn’t require Algebra 2 

as a prerequisite

 Originally envisioned by Texas SBOE as an “applied Algebra 2” course

 Originally thought of as an Algebra 2 alternative

 Committee was assembled in 2014 to develop TEKS for both 

Algebraic Reasoning and non-AP Statistics

 TEKS were approved in 2015 for implementation in the 2015-16 school 

year.

 Instructional materials to be reviewed under Proclamation 2017
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Algebraic Reasoning: TEKS

 AR.1: Mathematical Processes

 AR.2: Patterns and Structure

 Finite differences and 

functions

 AR.3: Patterns and Structure

 Attributes of Algebra 2 

function families

 AR.4: Number and Algebraic 

Methods

 Function operations

 AR.5: Number and Algebraic 

Methods

 Matrices

 AR.6: Number and Algebraic 

Methods

 Estimating and determining 

solutions to equations 

related to functions

 AR.7: Modeling from Data

 Using functions to model 

real-world data
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Supports for 
Algebra 2

Algebraic 
Reasoning

Algebra 2

Attributes of 
Functions

Compare and contrast key 
attributes of functions (f(x) = x, f(x) 
= x2, f(x) = √x, f(x) = 1/x, f(x) = x3, f(x) 
= 3√x, f(x) = bx, f(x) = |x|, and f(x) 

= logb (x) where b is 10 or e) 
tabularly, graphically, and 

symbolically (AR.3A).

Graph and analyze key 
attributes of graph the 

functions f(x)=√x, f(x)=1/x, 
f(x)=x3, f(x)= 3√x, f(x)=bx, 

f(x)=|x|, and f(x)=logb (x) 
where b is 2, 10, and e 

(2A.2A)

Systems of 
Equations

Use matrices and 
technology to solve 
systems of 3 linear 
equations (AR.5E)

Use matrices, substitution, 
elimination, and technology to 

solve systems of 3 linear 
equations (2A.3B)

Solving 
Equations

Approximate the solutions 
to equations related to 

exponential, logarithmic, 
square root, and cubic 

functions (AR.6C)

Solve exponential and 
logarithmic equations 
(2A.5D), square root 

equations (2A.4F), and 
cube root equations (2A.6B)

Modeling 
with 

Functions

Use finite differences and 
average rates of change to 
determine function models 

(linear, quadratic, and 
exponential) for real-world data 

sets (AR.7D) and use them to 
solve problems (AR.7C).

Use regression methods through 
technology to determine 
function models (linear, 

quadratic, exponential) for 
data sets (2A.8B) and use them 

to solve problems (2A.8C).
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How is Algebraic Reasoning Being 

Used?

 Algebra 1 is a required prerequisite. Otherwise…

Algebra 1 Algebraic Reasoning Geometry Algebra 2

Algebra 1 Geometry Algebraic Reasoning Algebra 2

Algebra 1 Math Models Geometry Algebraic Reasoning

Algebra 1 Geometry Algebraic Reasoning Statistics

Algebra 1 Geometry Algebraic Reasoning CTE Math

Algebra 1 Geometry Algebraic Reasoning Financial Math
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Effective Instruction

No one ever says to a teacher, “Wow, I 

remember that really cool worksheet we did!”

--Karen Karp, CAMT 2016 Opening Session
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Inquiry-Based Instruction: 5E

 Engage: connect back to 

prior knowledge.

 In this lesson, the Engage 

reaches back to 

reflections with 

coordinate geometry 

(Grade 8, Geometry)

 Explore: investigation 

using technology, data, 

or concrete objects.
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Inquiry-Based Instruction: 5E
 Explore: In this case, real-

world data is used to 

generate a scatterplot.

 Patty paper is used to 

reflect the data across the 

line y = x (geometric view of 

an inverse)

 Tables are used to organize 

the data.

 Reflective questions are 

used to begin formalizing 

key ideas.
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Inquiry-Based Instruction: 5E

 Explain: Use multiple 

representations to 

formalize key ideas.

 In this case, inverses are 

formalized as a reversal 

of domain and range 

using graphs, tables, 

and equations.
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Inquiry-Based Instruction: 5E

 Elaborate: Application or 

extension of the 

concept/ideas that were 

investigated (Explore) and 

formalized (Explain)

 In this case, the Elaborate 

is a set of additional 

examples extending the 

content and guided-

practice style problems.
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Inquiry-Based Instruction: 5E

 Evaluate: An activity or 

exercise in which 

student understanding is 

determined

 In this case, the 

Evaluate is a set of 

independent practice 

problems.
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Summary

 Algebraic Reasoning is a new high school math course 

created by the Texas State Board of Education.

 Algebraic Reasoning is a rigorous, meaningful course for 

students who may not be successful in an Algebra 2 course 

right out of Algebra 1.

 Algebraic Reasoning could be used to support students prior 

to taking Algebra 2.

 Algebraic Reasoning qualifies as “advanced math” for either 

the Foundation diploma or an Endorsement.
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Thank You!

 Dr. Paul Gray, paul@cosenzaassociates.com

 Jacqueline Weilmuenster, jmweilm@uta.edu

 Jennifer Hylemon, jennifer.hylemon@gcisd.net

Cosenza & Associates, LLC

www.cosenzaassociates.com
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