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Introduction
Annotation: 
At the end of this unit students should be able to perform numerous tasks that relate directly to success in the construction industry.  Each student should be able to understand how math applies to every aspect of the construction trades and be able complete tasks that are essential to his or her success.  


Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  15 hours
Author: Baker Pulliam
(Chestatee High School)
Additional Author(s): 
Chris Griffin   (Flowery Branch High School)
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
Focus Standards

GPS Focus Standards:
ACT-OSF-2. Students will understand and apply math concepts as applied to construction. 
a. Demonstrate knowledge and application of measuring. 

b. Apply basic math computations to construction settings. 

c. Apply basic geometric calculations including the 3-4-5 rule. 

d. Demonstrate knowledge and application of area and volume calculations. 

GPS Academic Standards:

MC1G1. Students will investigate properties of geometric figures in the coordinate plane.

MC2P1. Students will solve problems (using appropriate technology)

MC2P3. Students will communicate mathematically. 

MC2P4. Students will make connections among mathematical ideas and to other disciplines. MC3G1. Students will identify and use special right triangles.

MC3G2. Students will define and apply sine, cosine, and tangent ratios to right triangles.

MC4A2. Students will solve quadratic equations and inequalities in one variable.

MC4G1. Students will understand the properties of circles. 

MM1A2. Students will simplify and operate with radical expressions, polynomials, and rational expressions. 

MM1G1. Students will investigate properties of geometric figures in the coordinate plane.

MM2G1. Students will identify and use special right triangles. 

MM2G3. Students will understand the properties of circles.

ELA9W3. The student uses research and technology to support writing.
National / Local Standards / Industry / ISTE:


MODULE 00102-04 – INTRODUCTION TO CONSTRUCTION MATH

Understandings & Goals

Enduring Understandings: 
Math is an essential skill to the success of a person in the construction trades. Students will learn and apply basic mathematical functions such as adding, subtracting, dividing, and multiplying whole numbers, fractions, and decimals, and explains their applications to the construction trades. Students will learn decimal-fraction conversions and the metric system using practical examples and review basic geometry as applied to common shapes and forms.
Essential Questions: 
1. Why is math essential to success in the construction industry?
2. What are whole numbers?

3. What measuring instruments are used in the construction industry and how do you use them?

4. What is a fraction and how is it used in the construction industry?

5. What is a decimal and how is it used in the construction industry?

6. Conversions

a. How do you convert percentages to decimals and decimals to percentages?

b. How do you convert a decimal to a fraction and a fraction to a decimal?

c.  How do you convert inches to decimals and decimals to fractions?
7. How is the metric system used in the construction industry?

a. How do you convert a metric measurement to an English measurement?

b. How do you convert a English measurement to a metric measurement?

8. How is geometry used in the construction trades?

a. How are angles used in the construction industry?

b. How are shapes used in the construction industry?

Knowledge from this Unit:  
1. Add, subtract, multiply, and divide whole numbers, with and without a calculator. Use a standard ruler and a metric ruler to measure. 

2. Add, subtract, multiply, and divide fractions. 

3. Add, subtract, multiply, and divide decimals, with and without a calculator. 

4. Convert decimals to percentages and percentages to decimals. 

5. Convert fractions to decimals and decimals to fractions. 

6. Explain what the metric system is and how it is important in the construction trade. 

7. Recognize and use metric units of length, weight, volume, and temperature. 

8. Recognize some of the basic shapes used in the construction industry and apply basic geometry to measure them. 

Skills from this Unit: 
At the end of this unit students should be able to perform numerous tasks that relate directly to success in the construction industry.  Each student should be able to understand how math applies to every aspect of the construction trades and be able complete tasks that are essential to his or her success.  Use the review question at the end of each section to review and help gauge student understanding.  Each student should be able to do the following when he/she completes this unit. 
1. Add, subtract, multiply, and divide whole numbers with and without a calculator to complete construction related math problems.

2. Learn to use many different measuring devices to do construction related measurements that will be encountered while performing tasks required to be successful in the construction industry. 

3.  Add, subtract, multiply, and divide fractions and decimals with and without a calculator to complete construction related math problems. 

4. Have the ability to convert from decimals to percents, percents to decimals, fractions to decimals, decimals to fractions, percents to fractions, and fractions to percents. 
5. Use metric and English (Imperial) units to measure length, weight, volume, and temperature.

6. Apply geometry to measure basic shapes used in the construction industry.


Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

	x
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	x
	Group project

	x
	Individual project

	x
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges
__ Academic prompts
_x Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

_x Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	_x Student/teacher conferences
_x_ Partner and small group discussions

_x Whole group discussions
_x Interaction with/feedback from community members/speakers and business partners

	x
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_x Application of skills to real-life situations/scenarios

	
	Post-test


Assessment(s) Title: 

Construction Math Test
Assessment(s) Description/Directions:  

Use the attached assessments as needed to supplement student based learning. 


Attachments for Assessment(s): 
Construction Math Test 
Math Review 
Construction Math Review
Math Quiz
Learning Experiences
Sequence of Instruction
I. Whole Numbers 
Cover Whole Numbers concentrating on the important information students need to know to answer the review question at the end of this section. Make sure the students understand place values and how to do basic math operations that involve whole numbers.

See the Teaching Tip for Sections 2.0.0-2.6.9 in the Instructor Note section at the end of this module.
1) Adding and Subtracting Whole Numbers 

2) Multiplying and Dividing Whole Numbers 

a) See the Teaching Tip for Section 2.4.0 in the Instructor Note section at the end of this module.

3) Using the Calculator

II. Measurements and Fractions

In this section, you are working with the standard ruler and the architect’s scale. Later you will work with the metric ruler. The standard ruler is divided into whole inches and then halves, fourths, eighths, and sixteenths. Some rulers are divided into thirty-seconds, and some into sixty-fourths. These represent fractions of an inch. In this unit, you will be working with a standard ruler and standard fractions to solve problems

1) Working with Measurements 
a) Using the Standard Ruler
i) You must learn to recognize and identify the distances shown on the standard ruler.

b) Architect’s Scale

i) The architect’s scale is used on all plans other than site plans, including blueprints. It is divided into proportional feet and inches. The triangular form is commonly used because it contains a variety of scales on a single tool. It can be read either from left to right or from right to left. [image: image1.png]READ FROM ON " = 10"
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ii) Scales developed using an architect’s scale include the following: 

(1) ½" × 1'-0" 

(2) ¾" × 1'-0" 

(3) 1½" × 1'-0" 

(4) 1" × 1'-0' 
1) Finding Equivalent Fractions and Reducing Fractions 

i) 4.1.1 Study Problems: Finding Equivalent Fractions

(1) On the whiteboard/chalkboard, write a variety of fractions. Demonstrate how to find equivalent fractions.
ii) Ask trainees to complete the study problems for finding equivalent fractions. Review trainees’ answers, and go over any questions trainees may have. 

b) 4.2.0 Reducing Fractions to Their Lowest Terms

i) Explain how to use division to reduce a fraction to its lowest term.

ii) Ask trainees to complete the study problems for reducing fractions to their lowest terms. Answer any questions trainees may have.

c) 4.3.0 Comparing Fractions and Finding the Lowest Common Denominator

i) Refer to Figures 11 and 12. Ask trainees whether they can determine which portion is greater. Review the steps to find a common denominator.

ii) Explain how to find the lowest common denominator.
d) 4.3.1 Study Problems: Finding the Lowest Common Denominator

i) Ask trainees to complete the study problems for finding the lowest common denominator. Ask whether trainees have any questions.

2) Adding and Subtracting Fractions 

a) 4.4.0 Adding Fractions

i) Explain how to add fractions by finding the common denominator.

ii) Have trainees complete the study problems for adding fractions. Go over any questions trainees may have.

b) 4.5.0 Subtracting Fractions

i) Compare the procedure for adding fractions to the procedure for subtracting fractions.

ii) Ask trainees to complete the study problems for subtracting fractions. Ask whether trainees have any questions.

c) 4.5.2 Subtracting a Fraction from a Whole Number

i) On the whiteboard/chalkboard, demonstrate how to subtract a fraction from a whole number.

ii) Have trainees complete the study problems for subtracting a fraction from a whole number. Answer any questions trainees may have.

3) Multiplying and Dividing Fractions

a) 4.6.0 Multiplying Fractions

i) Explain that you do not have to find a common denominator when multiplying and dividing fractions. Review the steps to multiply fractions.

ii) Ask trainees to complete the study problems for multiplying fractions. Go over any questions trainees may have.

b) 4.7.0 Dividing Fractions

i) Explain the difference between dividing and multiplying fractions.

ii) Have trainees complete the study problems for dividing fractions. Ask whether trainees have any questions.

III. Decimals

Decimals represent values less than one whole unit. You are already familiar with decimals in the form of money. 

25¢ = 0.25 or 25/100 
10¢ = 0.10 or 10/100 
50¢ = 0.50 or 50/100
1) 5.1.0 Reading a Machinist’s Rule

a) Explain how to read a machinist’s rule. Ensure that trainees can locate 1.3 inches on the machinist’s rule.

b) Ask trainees to complete the study problems for reading a machinist’s rule. Go over any questions trainees may have.

2) 5.2.0 Comparing Whole Numbers with Decimals

a) Compare whole number place values with decimal place values.

b) Demonstrate how measurements are read in the field. Show, for example, that a measurement will not read 26 tenths of an inch but, rather, two and six-tenths of an inch.

c) Have trainees complete the study problems for comparing whole numbers with decimals. Answer any questions trainees may have.

3) 5.3.0 Comparing Decimals with Decimals

a) Review the procedures to compare decimals with decimals.

b) Ask trainees to complete the study problems for comparing decimals. Ask whether trainees have any questions.

4) 5.4.0 Adding and Subtracting Decimals - See the Teaching Tip for Sections 5.4.0–5.4.1 in the Instructor Note section at the end of this module.

a) Explain how to add and subtract decimals. Ensure that trainees understand how important it is to keep the numbers lined up.

b) Ask trainees to complete the study problems for adding and subtracting decimals. Go over any questions trainees may have.

5) Multiplying and Dividing Decimals

a) 5.5.0 Multiplying Decimals

i) On the whiteboard/chalkboard, demonstrate how to multiply decimals. Ensure that trainees understand how to properly place the decimal point.

ii) Ask trainees to complete the study problems for multiplying decimals. Ask whether trainees have any questions.

b) 5.6.0 Dividing with Decimals

i) Review the three types of division problems involving decimals.

(1) There are three types of division problems involving decimals:

(a) 5.6.1 Dividing with a Decimal in the Number Being Divided

(i) Discuss the three procedures for dividing with decimals.

(ii) Have trainees complete the three sections of study problems for dividing with decimals. Answer any questions trainees may have.

(b) 5.6.3 Dividing with a Decimal in the Number You Are Dividing By

(i) Discuss the three procedures for dividing with decimals.

(c) 5.6.5 Dividing with Decimals in Both Numbers (the dividend and the divisor)

(i) Discuss the three procedures for dividing with decimals.

6) 5.7.0 Rounding Decimals

a) Review the procedures to round decimals to the nearest tenth.

b) Ask trainees to complete the study problems for rounding decimals. Ask whether trainees have any questions.

7) 5.8.0 Using the Calculator to Add, Subtract, Multiply, and Divide Decimals

a) Ask trainees to take out their calculators and follow along as you demonstrate how to use the calculator to perform decimal operations.

b) Ask trainees to complete the study problems for using decimals on the calculator. Go over any questions trainees may have.

c) Ask trainees to complete the Review Questions for Section 5.0.0.

d) Go over the Review Questions for Section 5.0.0. Answer any questions trainees may have.

e) Ensure that trainees understand the relationship among decimals, percentages, and fractions.

IV. Conversion Processes
1) 6.1.0 Converting Decimals to Percentages and Percentages to Decimals Converting Fractions to Decimals 

a) Review the procedures to convert decimals to percentages.

b) Ask a trainee to determine the percentage of the tank that is filled in Figure 19.

c) Explain how to convert percentages to decimals.

d) Ask trainees to complete the study problems for converting decimals to percentages and percentages to decimals. Answer any questions trainees may have.

2) 6.2.0 Converting Fractions to Decimals - See the Teaching Tip for Section 6.2.0 in the Instructor Note section at the end of this module.

a) Review the steps to change fractions to decimals.

b) Have trainees complete the study problems for converting fractions to decimals. Ask whether trainees have any questions.

3) 6.3.0 Converting Decimals to Fractions
a) Explain how to convert decimals to fractions. Ensure that trainees understand how to express decimals in words.

b) Ask trainees to complete the study problems for converting decimals to fractions. Go over any questions trainees may have.

4) 6.4.0 Converting Inches to Decimal Equivalents in Feet

a) On the whiteboard/chalkboard, demonstrate how to convert inches to decimal equivalents in feet. Explain that, first, trainees should express the inches as a fraction using 12 as the denominator.

b) Have trainees complete the study problems for converting inches to decimals. Answer any questions trainees may have.

c) Go over the Review Questions for Section 6.0.0. Answer any questions trainees may have.

V. Introduction to the Metric System - Ask trainees to provide examples of common measurements using the metric system.
1) 7.1.0 Units of Weight, Length, Volume, and Temperature - See the Teaching Tip for Sections 7.1.0–7.1.1 in the Instructor Note section at the beginning of this module.

a) (Figure 20). Review the information that can be learned from the name of each metric measurement.

b) Refer to Figure 21. Discuss the relationship among the different metric units.

c) Ask trainees to complete the study problems for converting within the metric system. Go over any questions trainees may have.

2) 7.2.0 Using a Metric Ruler 

a) (Figure 22). Explain how to read measurements on a metric ruler.

b) Have trainees complete the study problems for using a metric ruler. Answer any questions trainees may have.

3) 7.3.0 Converting Measurements - See the Teaching Tip for Section 7.3.0 in the Instructor Note section at the end of this module.
a) Refer to Figure 24. Explain how to convert inches to yards.

b) Show how you can move the decimal point to find how many meters are in a specific number of centimeters.

c) Review the basic prefixes used in the metric system. Ensure that trainees understand how to convert metric measurements within the metric system.

d) Ask trainees to complete the study problems for converting measurements. Go over any questions trainees may have.

e) Go over the Review Questions for Section 7.0.0. Answer any questions trainees may have.
VI. Introduction to Construction Geometry
1) 8.1.0 Angles

a)  Review the various types of angles. Ask a trainee to identify the vertex in one of the angles in Figure 29.
b) On the whiteboard/chalkboard, draw a variety of angles, and demonstrate how to measure angles using a protractor.

2) 8.2.0 Shapes

a)  (Figure 30). Review common shapes.
b) Ask trainees to identify the common shapes in Figure 31.

c) 8.2.1 Rectangle

i) Figure 32). Explain how to cut a rectangle on the diagonal to produce two right triangles.

ii) Explain how to determine whether a piece of sheathing is a true rectangle.

d) 8.2.2 Square

i) (Figure 33). Explain how cutting a square on the diagonal produces two right triangles.

ii) On the whiteboard/chalkboard, draw a rectangle or a square. Demonstrate how to determine the perimeter by measuring and adding the outside lines.

e) 8.2.3 Triangle

i) On the whiteboard/chalkboard, draw a right triangle, and assign values to two of the three sides. Have trainees practice solving the Pythagorean formula for a right triangle.

ii) Measure the three angles in the triangles in Figure 34. Verify that the sum of the three angles equals 180 degrees.

iii) Ask trainees to identify the right, equilateral, isosceles, and scalene triangles used in construction.

f) 8.2.4 Circle

i) (Figure 35). Identify the circumference, diameter, and radius of a circle.

ii) Ask trainees to use the formula for finding the circumference of a variety of circles.

3) 8.3.0 Area of Shapes - See the Teaching Tip for Section 8.3.0 in the Instructor Note section at the end this module.

a) Explain when and how to measure the surface of an object by calculating the area of a shape.

b) Ask trainees to complete the study problems for calculating the area of shapes. Answer any questions trainees may have.

4) 8.4.0 Volume of Shapes - See the Teaching Tip for Section 8.4.0 in the Instructor Note section at the end of this module.

a) Review the cubic units of measure used to describe the volume of different spaces.

b) (Figure 36). Review the procedures to determine the volume of a rectangle and the volume of a square.

c) (Figure 37). Ask a trainee to explain how to calculate the volume of a cube.

d) (Figure 38). Explain how to find the volume of a cylinder.

e) Have trainees complete the study problems for calculating the volume of shapes. Ask whether trainees have any questions.

f) Go over the Review Questions for Section 8.0.0. Answer any questions trainees may have.

5) Review 

6) Module Examination 

a) Trainees must score 70% or higher to receive recognition from NCCER. 

b) Record the testing results on Craft Training Report Form 200, and submit the results to the Training Program Sponsor.

Attachments for Learning Experiences:  Math Power Point
.
Notes & Reflections: Each class is unique. Use the materials as needed to enhance student learning. .
Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: Please list. 



Unit Resources 
Web Resources:

Attachment(s): Supplemental files not listed in assessment, learning experiences, and performance task.
Materials & Equipment: 
What 21st Century Technology was used in this unit:

Top of Form

	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	x
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	x
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	x
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	x
	Email
	x
	Website
	
	


Bottom of Form
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