
Math-in-CTE 
Overview 



 

Today you will :  
 Learn the science behind the model 
 Learn about the core principles of the 

model 
 Learn and practice curriculum mapping 
 Begin a math-enhanced lesson 
 Discuss preliminary plans for 

implementation  
 



What is the  
Math-in-CTE Model? 



A Curriculum Integration Model… 

 Grounded in evidence-
based research 

 

 Guided by core principles 



A Process and A Pedagogy 

Not a curriculum… 
Not a replacement… 
 

 a process and a pedagogy 
through which to enhance and 
teach the math embedded 
within existing CTE curricula 

 
 
 



Curriculum Mapping 



What is Math-in-CTE Curriculum 
Mapping? 

 Genesis of the Math-in-CTE Model 
◦ You have to know where math is to enhance it  

 A “process” of investigating the CTE 
curriculum: 
◦ Where does the math naturally occur? 
◦ Where are the opportunities to enhance 

math? 
 An ongoing process (not a one-time only) 
◦ Growing with the model; Revisiting the maps 



The Mapping Process…  

 Teacher teams examine the CTE content to 
find the intersect of science and CTE concepts: 
◦ CTE teachers talk through the curricula and 

what they teach. 
◦ Science teachers listen for intersections of 

the CTE and science concepts. 
◦ Teams begin to “bridge” the academic and 

CTE language. 
 
 

 



The Mapping Process…  

 As a team, examine the content to find the 
intersect of math and CTE concepts: 
◦ CTE teachers talk through their 

curriculum, and what they teach. 
◦Math teachers listen for math 

intersections. 
◦ Begin to “bridge” the language of math 

and CTE as you talk about the CTE 
curriculum. 

 
 

 



The Mapping Process…   
 Create a “map” for the term or school year 

in the course/program selected 
◦ Use the mapping template 

 Identify the CTE concepts that you feel are 
worthy of enhancement. 
◦ Think about the kind and level of math 

that will help CTE students. 
◦ Avoid “math for the sake of math” 

 



Curriculum Mapping Template 

CTE Course/Unit CTE Concepts or 
Applications Embedded Math Concepts 

 
 
 

September 

October 

November 



CTE 
UNIT/TOPIC  

CTE 
CONCEPTS 

MATH CONCEPTS 

Meeting Nutritional 
Needs 

 Read and Interpret 
Food Labels 
 

  Percent 
Fractions 
Decimals 
Ratio and proportion 
Reading charts 

   Analyze Food Costs 
and Budgeting Needs 

Decimals 
Fractions 
Ratios/ proportions 
Charts and graphs 
Percents 
 

CURRICULUM MAPPING 
CTE PROGRAM: Food Management Skills 



CTE 
UNIT/TOPIC 

CTE 
CONCEPTS 

MATH CONCEPTS 

  Creating two and  
three dimensional 
drawings 

Drawing a floor plan 
to scale 

Decimals 
Fractions 
Ratio 
Percents 
Measurement- linear, square, 
cubic 
Geometric shapes 
 

  Prepare three 
dimensional drawing 
to industry standard 

Decimals 
Fractions 
Ratio 
Percents 
Measurement- linear, square, 
cubic 
Geometric shapes 

CURRICULUM MAPPING 
CTE PROGRAM: Engineering Graphics 



CTE 
UNIT/TOPIC  

CTE 
CONCEPTS 

MATH CONCEPTS 

Demonstrate 
knowledge of 
hardware 
components 
associated with 
information 
systems 

Calculate down load 
times—converting bits 
to bytes 

 Measurement conversions 
Ratios 
decimals 

   IP addressing– how 
computers 
communicate on a 
network 

Decimals 
Binary numbers 
Exponents 
 

CURRICULUM MAPPING 
CTE PROGRAM: Computer Application 



CTE 
UNIT/TOPIC  

CTE CONCEPTS MATH CONCEPTS 

Human Structure 
and Function  

Compare cell, tissue, 
organ and body 
systems relationships 

Solve linear equations  
Read and interpret graphs and 
charts 
Problem solving involving 
statistical data 
Ratio and Proportion  

Health Care and 
Delivery System 

Vital signs; height and 
weight charts; intake 
and output; percent of 
burns; body planes; 
range of motion… 

Solving linear equations; 
reading and interpreting graphs 
and charts; problem solving 
involving statistical data; ratio 
and proportion 

CURRICULUM MAPPING 
CTE PROGRAM: HEALTH OCCUPATIONS  



CTE 
UNIT/TOPIC 

CTE 
CONCEPTS 

MATH CONCEPTS 

Engine  
Performance 

On-Board 
Diagnostic and Scan 
Tools 

 Whole numbers; binary math 
basics; charts and graphs; 
reading and writing percents; 
comparing numbers; angles; 
degrees of rotation; temperature 
measurement; ratios 

Brakes Braking 
Components 

Metric to English conversions; 
whole numbers; comparing 
numbers; temperature; 
decimals; inequalities; positive 
and negative numbers; linear 
measurement; micrometers 

CURRICULUM MAPPING 
CTE PROGRAM: AUTOMOTIVE  



CTE 
UNIT/TOPIC 

CTE 
CONCEPTS 

MATH CONCEPTS 

Distribution Cost of 
transporting good, 
inventory 
management, 
storage, stock 
turnover 

Story problems, algebraic 
formulas, spread sheets, 
volume, area, 
measurement, exponents 
 

Financing Payment cycle, 
APR, budgets, 
income 
statements, cash 
flow, credit 

Formulas, tables, 
percentages, linear 
regression, data analysis, 
central tendency 

CURRICULUM MAPPING 
CTE PROGRAM: BUSINESS/MARKETING 



Map of Math Concepts Addressed by Enhanced Lessons in 
each SLMP 

 

Math Concept 

Number of Corresponding CTE Math 
Lessons Addressing the Math Concept 

Site A Site B Site C Site D Site E 

Number and Number Relations 8 4 4 10 2 

Computation and Numerical Estimation 8 7 6 12 12 
Operation Concepts 0 0 1 0 0 

Measurement 5 7 3 0 12 
Geometry and Spatial Sense 0 1 0 0 2 

Data Analysis, Statistics and Probability 11 9 4 1 4 

Patterns, Functions, Algebra 7 1 3 5 2 

Trigonometry 0 0 0 0 2 

Problem Solving and Reasoning 0 1 0 3 0 

Communication 1 1 0 0 0 



Curriculum Mapping 
    Your Turn! 

 

 Refer to your notebook, handout, or jump 
drive to locate the curriculum mapping 
template. 

 
 Working with your partner, create a 

curriculum map in your CTE content area 



Curriculum Mapping (Your Turn) 
 Write units/topics onto curriculum 

mapping form  
 Select one unit/topic 
 Identify the CTE concepts embedded 

within that one unit/topic 
 Identify the Math concepts embedded 

within that one unit/topic 
 Continue with other units/topics to 

complete curriculum mapping form 



Curriculum Mapping Review  

 Genesis of the Math-in-CTE Model 
◦ You have to know where math is to enhance it  

 A “process” of investigating the CTE 
curriculum: 
◦ Where does the math naturally occur? 
◦ Where are the opportunities to enhance 

math? 
 An ongoing process (not a one-time only) 
◦ Growing with the model; Revisiting the maps 



Curriculum mapping report out 
 

 Brief report on curriculum mapping 
from each table 
 



The Seven Elements of a  
Math-Enhanced Lesson 



The Seven Elements 
The “Seven Elements” provide the 
pedagogic framework for creating and 
teaching math-enhanced lessons. 



The Seven Elements 
Pedagogic Framework 

1. Introduce the CTE lesson 
2. Assess students’ math awareness 
3. Work through the embedded example 
4. Work through related, contextual examples 
5. Work through traditional math examples 
6. Students demonstrate understanding 
7. Formal assessment 

 



Element 1: Introduce the CTE 
lesson 

 

 Present from the CTE perspective. 
 Explain the CTE lesson. 
 Use CTE examples. 
 Identify, discuss, point out, pull out the 

math embedded in the CTE lesson. 
 



Element 2: Assess students’ math 
awareness 

 Begin “bridging” CTE content and  math 
vocabulary. 

 Introduce math vocabulary through the 
math embedded in the CTE content. 

 Use methods and techniques to assess 
the whole class. 



Element 3: Work through the math 
example EMBEDDED in the CTE lesson 

 Work through the steps/processes of 
the math example that is embedded in 
the CTE content. 

 Continue to bridge the CTE and math 
vocabulary. 

 



Element 4:  Work through RELATED, 
CONTEXTUAL math-in-CTE examples  

Using the same embedded math concept: 
 Work through similar problems in the same 

occupational context. 
 Use examples of varying levels of difficulty; 

order from basic to advanced.  
 Continue to bridge CTE and math vocabulary. 
 Check for understanding. 



Element 5:  Work through 
TRADITIONAL MATH examples 

Using the same embedded math concept: 
 Work from applied to abstract problems. 
 Work through examples as they may 

appear on standardized or state tests.  
 Move from basic to advanced problems. 
 Continue to bridge CTE and math 

vocabulary. 
 Check for understanding. 



Element 6: Students demonstrate 
understanding  
 Provide students with opportunities to 

demonstrate their understanding of the 
math concepts embedded in the CTE 
content.  

 Connect the math back to CTE context. 
 Conclude the lesson with CTE content 
 Allow students to demonstrate their 

understanding of both the math and the 
CTE lesson. 



Element 7:  Formal Assessment  

 Include math questions in formal 
assessments. 
◦ CTE unit exams  
◦ CTE project assessments 



The Rubber Band Analogy 

 Element 1 
 Element 2 
 Element 3 
 Element 4 
 Element 5 
 Element 6 
 Element 7 

Transfer of 
Learning 

http://images.google.com/imgres?imgurl=http://www.tropic-systems.com/images/rubberband.jpg&imgrefurl=http://www.tropic-systems.com/index.php&h=237&w=430&sz=11&hl=en&start=408&um=1&tbnid=Z40mwOo5g6Mp1M:&tbnh=69&tbnw=126&prev=/images?q=rubberband+image&start=400&ndsp=20&um=1&hl=en&safe=active&sa=N


Sample Lesson Demonstration 



Lesson Writing 
 
Teacher teams begin create math-

enhanced lessons 
 



Lesson Critique 



Elements 1-3 



Elements 4-7 



Remember… 
1 math concept  ≠  1 lesson  ≠  1 class 

period 
 

Lessons can address one or more 
academic concepts and/or last longer 
than one class period. 



Final Thoughts… 
 A powerful, evidence based strategy 

for improving math skills of students; 
 Not a substitute for traditional math 

courses 
 Lab (experiential venue) for mastering 

what many students learn but don’t 
understand 

 A way but not THE way to help high 
school students master math 
 



www.nrccte.org 
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