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PATHWAY: 
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COURSE:  


Introduction to Construction
UNIT: 



Masonry: Introduction to Masonry
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Introduction

Annotation: This unit covers the introductory material for the four building trades: Masonry, Plumbing, Electrical and Carpentry. This course is preceded by the Occupational Safety and Fundamentals course. This course offers an opportunity for students to build on their knowledge and skills developed in Occupational Safety. It introduces them to four construction craft areas and is also the second step towards gaining a Level One Industry Certification in one of the craft areas.

Occupational Safety and Fundamentals is a pre-requisite for this course

Grade(s): 
	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  Each Lesson plan should take 2 ½ hours. In this unit there are 5 Lessons
Author: Jim Steel, Lee County 9th Grade Campus


Additional Author(s): 


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-IC-1: Students will explain history and traditions of the four building trades

a. Explain the history of carpentry, masonry, plumbing, and electrical. 

b. Associate the history of the trades with other events in history. 

c. Demonstrate a basic understanding of the history of the tools related to each craft. 

GPS Academic Standards:

SSCG4. The student will demonstrate knowledge of the organization and powers of the national government.

 SSCG15. The student will explain the functions of the departments and agencies of the federal bureaucracy.

 SSWH7. The student will analyze European medieval society with regard to culture, politics, society, and economics.

 SSWH9. The student will analyze change and continuity in the Renaissance and Reformation.

 SSEM13. The student will explain how markets, prices and competition influence economic behavior. 

ELA9RL5. Student understands and acquires new vocabulary and uses it correctly in reading and writing.
National / Local Standards / Industry / ISTE:

NCCER 28101-04 Introduction to Masonry


Understandings & Goals

Enduring Understandings: Enduring understandings are statements summarizing important ideas and have lasting value beyond the classroom. They synthesize what students should understand – not just know.
The goal of this unit is to introduce students to the history and traditions of the masonry craft trades. Students will explore how the various crafts have influenced and been influenced by history.


Essential Questions: Essential questions probe for deeper meaning and understanding while fostering the development of critical thinking and problem-solving skills. Example: Why is life-long learning important in the modern workplace?

Masonry:

What are the skills needed to be a successful mason?
Why is knowledge of the history of the masonry trade important to understand?

How does learning and acting safely affect the mason?

Why is a thorough knowledge of building codes critical to the mason?

Knowledge from this Unit:  

Masonry: 20 hours
1. History of Masonry
2. Masonry Today- Materials 
3. Training, career and entrepreneurial opportunities
4. Safety
Competencies:  
1. Describe the history of Masonry
2. Describe modern masonry materials and methods

3. Explain career ladders and advancement possibilities in masonry work

4. State the safety precautions that must be practiced at a work site, including the following:

· Safety procedures

· Fall-protection procedures

· Forklift safety operations

5. Perform the following basic bricklaying procedures

· Mixing of mortar

· Laying a mortar bed

· Laying bricks

6. Put on eye protection, respiratory protection, and a safety harness.

7. Use the correct procedures for fueling and starting a gasoline-powered tool.

Skills from this Unit:
Performance:  The overall unit is a knowledge-based unit covering masonry. 

1. Put on eye protection, respiratory protection, and a safety harness.

2. Demonstrate the ability to properly use a trowel to spread and furrow bed joints and butter head joints.

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. 

	X
	Pre-test

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

	
	_x_ Quizzes/Tests

_x Unit test

	
	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

__ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

__ 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

	
	__ Student/teacher conferences

__ Partner and small group discussions

__ Whole group discussions

_x_ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment(s) Title:

Masonry: See the Masonry Level One test booklet for Written and Performance Tests: 28101-04

Assessment(s) Description/Directions:

Contren provides written and performance tests for each section. See the Instructor Guides for the materials. The assessment materials should be kept under lock and key. Written tests can also be accessed through TestGen software.
Attachments for Assessment(s): Please list.

Learning Experiences

Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 

Sequence of Instruction
Masonry: Module 28101-04 Introduction to Masonry

Lesson 1: Introduction to Masonry

1.  Identify the Standards. Standards should be posted in the classroom for each lesson.
2. Review the Essential Questions

What are the skills needed to be a successful mason?

Why is knowledge of the history of the masonry trade important to understand?

How does learning and acting safely affect the mason?

Why is a thorough knowledge of building codes critical to the mason?

3.  Identify and review the unit vocabulary.
New Terms introduced in this section:

Masons                           Masonry Units                     ashlar               adobe

Concrete masonry units (CMUs)                     mortar              cubes              structural

American Society for Testing and Materials (ASTM) International         joint         facing     Wythe
Grout           cornices         capitals         courses             aggregates     admixtures    nonstructural 
4. Lesson content-Introduction to Masonry

A.  Introduction

· List different types of masonry units.
· Explain the challenges of laying masonry units straight and level quickly.

· Discuss how many units an average mason can lay in a day.

B. The History of Masonry

·  Discuss with students some famous masonry structures. Describe how ancient bricks and mortar were made.

· Describe how masonry patterns give architecture a different look.

· Describe how arches improve masonry structures.

· Discuss the Roman contribution to masonry. Explain why standardized bricks are important.

· Discuss the guild system used in early England.

C. Masonry Today

Describe the difference between Clay products and concrete masonry units.

  1. Clay Products

· Discuss key terms.

· Review the various kinds of standard bricks. Provide several standard bricks sizes for students to examine.

· Describe the four classifications of bricks.

·  Identify commonly used bond patterns.

· Reviews commonly used specialty bricks and identify how they're used in masonry construction.

· Describe a hollow masonry unit.

· Describe architectural terra-cotta.

· Discuss with students the classifications of bricks commonly used in construction. Describe the different types and uses.

  2. Brick Masonry Terms

· Discuss the position of masonry units and mortar joints.

· Course

· Wythe
· Stretcher

· Header

· Rowlock

· Bull Stretcher

· Bull header

· Soldier

D. Concrete Products

  1. Block

· Describe how cavity walls are constructed.

· Explain how concrete masonry units were developed by mason trying to devise a better way to build cavity walls.

  2. Concrete Blocks

· Explain the history of the development of concrete blocks

· Explain how modern concrete masonry units(CMUs) are produced

· Describe the shapes and uses of concrete blocks and masonry structures.

· Discuss ASTM standards on concrete masonry units. Explain the classifications and answer any questions the students may have.

· Identify the parts of a concrete block. Describe the various weight classifications and uses of concrete blocks.

· Explain how concrete block is reinforced.

· Describe the various types of concrete bricks.

· Provide several concrete blocks and bricks for students to examine.

  3. Other Concrete Units

· Describe some common prefaced concrete units.

· Explain how specialized units are used in masonry construction.

· Describe a maintenance hole and how they are constructed using special units.

Lesson 2: Stone, Mortars, Grouts, and Construction Techniques

1.  Identify the Standards. Standards should be posted in the classroom for each lesson.

2. Review the Essential Questions

What are the skills needed to be a successful mason?

Why is knowledge of the history of the masonry trade important to understand?

How does learning and acting safely affect the mason?

Why is a thorough knowledge of building codes critical to the mason?

3.  Identify and review the unit vocabulary.

New Terms introduced in this section:

Parapets                        Weepholes           Footing         Butter       Head Joints
4. Lesson content- Stone, Mortars, Grouts, and construction Techniques
A.  Stone

· Explain how Stone is used in masonry.
· Describe different types of stone including rubble, ashlar, flagstone, and brownstone.

· Provide several types of natural and cast stones for students to examine

·  Discuss ASTM standards on cast and natural stone.

B. Mortar & Grout

· Discuss the ingredients used in ancient mortar.
· Describe the development of Portland cement

· Review the four types of mortar and explain the performance specifications for each type. Describe their different applications.

· Discuss ASTM standards on mortar.

C. Construction Techniques

  1. Wall Structures

· Describe the advantages of a masonry wall.

· Discuss the applications for each type of masonry wall.

· Explain how a masonry wall is reinforced.

  2. Modern Techniques

· List and discuss the specialized masonry tools and explain how they are used. Explain that tools eight masons and aircraft.

· Have a class discussion regarding the tasks masons perform regularly. Explain that masonry requires craftsmanship and skill.

· Review the potential hazards of hand and power tools and discuss safety when working around cranes, lifts, and hoists.

· Provide various tools for students to examine.

D. Field Trip or presentation on different types of masonry Units

Lesson 3: Careers in Masonry

1.  Identify the Standards. Standards should be posted in the classroom for each lesson.

2. Review the Essential Questions

What are the skills needed to be a successful mason?

Why is knowledge of the history of the masonry trade important to understand?

How does learning and acting safely affect the mason?

Why is a thorough knowledge of building codes critical to the mason?

3.  Identify and review the unit vocabulary.

New Terms introduced in this section:

Tuckpointing

4. Lesson content-Careers in Masonry

A.  Masonry as a Career

· Discuss the skills needed to become a mason.
· Review the skill levels in the masonry career.

· Describe a typical masonry apprenticeship program.

· Explain how an apprentice to becomes a journeyman mason

· Explain the difference between an apprentice and journeyman mason

· Describe task of a journeyman mason

· Describe the role of supervisors, superintendents, and contractors

· Explain the role of NCCER in an apprenticeship program.

B. Knowledge, Skills, and Ability 

· Discuss the tasks performed by mason on a job site and the knowledge needed to perform each of the tasks.

· Explain how masons continue learning after their apprenticeships

· Discuss the four aspects of a positive attitude for masons. Discuss with students about how each of these aspects can be demonstrated on the job site.

· Discuss teamwork and respect.

· Discuss how a mason can control the quality in the jobs they work on.

C. Field Trip or presentation on masonry careers

Lesson 4: Basic Bricklaying

1.  Identify the Standards. Standards should be posted in the classroom for each lesson.

2. Review the Essential Questions

What are the skills needed to be a successful mason?

Why is knowledge of the history of the masonry trade important to understand?

How does learning and acting safely affect the mason?

Why is a thorough knowledge of building codes critical to the mason?

3.  Identify and review the unit vocabulary.

New Terms introduced in this section:

Furrowing                  Spread            Pilasters    

4. Lesson content-Basic Bricklaying

A.  Preparing Mortar

· Discuss the list of ingredients needed for mortar. Discuss importance of being able to mix mortar properly
· Explain that mortar is caustic and how to protect your skin and lungs from exposure to mortar and mortar dust using the appropriate PPE.
· Review the steps for mixing mortar.

B. Spreading Mortar 

C. Picking up Mortar

· Explain the importance of holding a trowel correctly.

· Demonstrate how to hold a trial properly. Allow students to get a feel for holding a trial in the correct way.

· Review the steps for picking up mortar from a mortar board and a pan.

· Explain that trowel techniques will flow smoother with more practice.

D. Spreading, Cutting, and Furrowing

· Review the guidelines for spreading mortar.
· Explain how to furrow a bed joint.

E. Buttering Joints

· Explain how to butter masonry units.

F. General Rules

· Discuss the importance of laying bricks level and plumb.

· Review the general rules for working with mortar.

G. Performance:

· Show trainees how to:

· Mix mortar

· Pick up mortar from a mortar board and a pan
· Spread mortar

· Furrow a bed joint

· Butter brick and block and place them on the bed joint

· Emphasize how important it is to keep your hands out of mortar.

· Explain that furrowing can be done with the trowel upright or upside down.

· Have students properly use a trowel to spread and butter joints and butter head joints.

Note: this activity corresponds with Performance Task 2 

Lesson 5: Safety

1.  Identify the Standards. Standards should be posted in the classroom for each lesson.

2. Review the Essential Questions

What are the skills needed to be a successful mason?

Why is knowledge of the history of the masonry trade important to understand?

How does learning and acting safely affect the mason?

Why is a thorough knowledge of building codes critical to the mason?

3.  Identify and review the unit vocabulary.

New Terms introduced in this section:

Alkaline                    Hygroscopic

4. Lesson content-Safety

A.  Safety Practices

1. The Cost of Job Hazards:

a. Discuss the cost of job accidents

2. Wearing Safety Gear and Clothing:

a. Describe standard personal protective equipment masons wear

b. Have student put on standard personnel protect equipment. Have students list the hazards each piece of gear protects the masons from.

c. Emphasize the importance of wearing appropriate eye protection

3. Hazards on the Job:

a. Discuss the job hazards faced by masons.

b. Discuss how to prevent accidents
c. Discuss importance of using GFCI's when using power tools.

d. Describe the hazards associated with Crane operations.

e. Discuss methods to prevent materials and tools from falling off scaffolding.

f. Have students demonstrate basic hand signals used for hoisting operations.

4. Falling Objects:

a. Discuss how to protect yourself from falling objects.

5. Mortar and concrete Safety:

a. Emphasize importance of PPE to students and review the skin and respiratory hazards of working with cement
b. Show students several types of respiratory protection. Show how they are used and explain the differences.
c. Explain how masons protect themselves from exposure to mortar.

d. Discuss safety precautions needed when handling mortar and mortar dust.

6. Flammable Liquid safety:

a. Describe the hazards inherent with flammable materials and describe safety precautions for handling flammable materials

7. Material Handling:

a. Describe hazards associated with material handling.

b. Explain safety practices for stockpiling and stored materials.

        c. Discuss special precautions needed for working stacks of materials.

d. Explain how the stack bricks form a more stable stack.

e. Have students practiced stacking bricks and demonstrate the ability of various stacking methods.
8. Gasoline-Powered Tools: 

a. Describe hazards associated with gasoline-powered tools and review safety guidelines.
b. Discuss importance of ventilation when using gasoline-powered tools

9. Power-Actuated Tools:

a. Describe hazards associated with power-actuated tools.


b. Review the rules for safely operating power-actuated tools

       c. Emphasize the need for PPE when working with tools that produce dust.

10. Weather Hazards:

a. Describe the hazards of working in cold weather.
b. Discuss ways to prevent injuries resulting from extreme cold weather. 
c. Lists of symptoms of cold weather exposure and review the steps for creating cold exposure.
       d. Describes the symptoms of frostbite and the steps for treating frostbite
       e. Discuss this sentence of heat exhaustion and how to treat heat exhaustion, cramps, or        heatstroke.

B. Fall Protection

· Discuss how Falls are the leading cause of death in the construction industry. Discuss with students situations that exposed workers to possible falls. Explain how fall protection equipment can fail if it is not used properly.
· Describe ways to prevent falls and slips.

1. Guardrails

a. Discuss how guardrails are used in construction.

2. Personal Fall-arrest Systems

a. Discuss importance of always inspecting safety devices before using.

b. Discuss and describe a personal fall arrest system.

c. Provide a body harness, D rings, lanyards, deceleration devices, and anchors for the students to examine.

d. Describe how a body harness is used as a part of a personal-fall arrest system. Describe a lanyard and how it is used.

e. Demonstrate how to use a body harness properly and securely.

f. Describe a deceleration device and discuss how they are used as part of a personal fall arrest system.

g. Describe a lifeline and explain how they are used as part of a personal fall arrest system.

h. Describe anchoring devices and discuss how they used as part of a personal fall arrest system.

i. Explain how to select a proper anchorage point.

j. Review the guidelines for inspecting all arrest equipment.

k. Describe how a safety net is used in construction.

3.  Personal Protective Equipment

· Have students put on eye protection, respiratory protection, and a safety harness. This activity corresponds with Performance Task 1.

C. Forklift Safety:
· Describe common accidents involving forklifts
· Describe the training needed to operate a forklift

· Review the daily operator’s checklist and discuss the importance of a pre-shift inspection.

· Explain the basic safety rules for operating a forklift and how to travel safely in a forklift.

· Explain how driving a forklift and a truck differ.

· Emphasize the importance of keeping all parts of your body inside the forklift cab during operation.

· Explain the need to keep forks low when operating a forklift

· Describe how to properly pick up and travel with a load when using a forklift.

· Describe how to safely place a load in a flat position using a forklift. Explain how the procedure differs for elevated loads.

· Discuss what happens when a load is suddenly dropped from a forklift

· Discuss why a forklift would tip.

· Discuss “Center of Gravity” and how it changes as a load is picked up and raised using a forklift.

· Explain the dangers of sudden stops in a forklift.

· Discuss the dangers of stacking loads too high.

· Discuss the risks associated with ramps and docks.

· Describe the fire and explosion hazards associated with forklifts.

· Explain how to minimize fire and explosion hazards with forklifts.

· Discuss Fire safety and the importance of know where and how to use fire extinguishers.

· Explain the precautions of working around pedestrians.

· Have a Forklift Manufacturer’s representative to talk with class.
Attachments for Learning Experiences: 
Notes & Reflections: This section is primarily classroom lecture. It may be modified to meet the instructor’s needs. Portions may be moved to different parts of the school year such as the sections on careers. The safety portion should be covered in the beginning of the year prior to any shop/lab activities.

Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  

Brick Masonry Terms:

Several brick terms describe the location and placement of brick, such as rowlock, soldier, sailor, stretcher, and header. This section will introduce students to the various brick terms. 
1. Have students divide into groups, one group per station. Write one masonry term on the board and have each group lay the bricks in that pattern.

Performance Tasks:

1. Put on Eye Protection, respiratory, and safety harness

2. Demonstrate the ability to properly use a trowel to spread and furrow bed joints and butter head joints

Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 

Attachments for Culminating Performance Task: Please list.


Unit Resources 

Web Resources: Various sources can by found through internet search engines. One source that has an accumulation of sources is found at www.cefga.org
Additional Resources:

Building Block Walls-A Basic Guide, 1998. Herndon, VA: National Concrete Masonry Association

Bricklaying: Brick and Block Masonry. Reston, VA: Brick Industry Association

Concrete Masonry Handbook, Skokie IL: Portland Cement Association

Attachment(s): Supplemental files not listed in assessment, learning experiences, and performance task.

Materials & Equipment: PowerPoint slides are available from Contren with the classroom and instructor textbooks. Please note that the instructor should preview and modify the PowerPoint presentations to the class prior to instruction.
Classroom:

Overhead projector and screen

Transparencies

Whiteboard/chalkboard

Markers/chalk

Blank acetate sheets

Transparency pens

Pencils and scratch paper

Module Examinations

Performance Profile Sheets
Shop Area:

Appropriate personal protective equipment:

Various types of eye and respiratory protection

Safety harness and hardware

ASTM standards on concrete block and masonry mortar

Various types of brick

Various types of concrete blocks

Various trowels

Mortar mix

Mortar mixing pan

Mortar hoe

Wheelbarrow

Standard bricks

Standard concrete blocks

What 21st Century Technology was used in this unit?
Top of Form

	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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