Construction Technology

TCJ 3E1

Course of Study

This course is part 1 of a 4 course program designed to deliver Level 1 of the Ministry of Training, Colleges and Universities (MTCU) General Carpenter Apprenticeship Curriculum Standards.  The skills, and related knowledge, were identified in the curriculum alignment project, which preceded these courses of study and upon which the courses of study are based.  Project work, as outlined in the course of study, is suggested to meet curriculum objectives (MTCU) and expectations (Ministry of Education).  Each school and instructor may choose alternate projects to meet the expectations, however, all objectives and expectations as well as topic hours must be met to ensure complete delivery of Level 1, as well as Ministry of Education diploma requirements.  This course may also be used as a stand-alone course as it meets the Construction Technology expectations found in the Ministry of Education Technological Education curriculum document.

Unit 1 – Safety, Materials and Tools
Unit Description:

This unit will introduce students to a variety of industry standard materials.  Focus will be placed on types, uses and application of materials for residential construction. Students will study various components of a construction project and apply fastening systems and techniques. Measuring, layout and cutting procedures will also be covered.  Students will examine and use a variety of industry standard tools and equipment.  Correct selection, care, safety and use of tools and equipment will be emphasized as well as safe shop and construction site practices. Students will be introduced to current safety codes, regulations and standards relating to the residential construction industry.  This unit will also introduce students to apprenticeship training requirements, current trends and careers relating to the construction industry. Post secondary education requirements will also be introduced.  Students will create a trade specific skills profile and a health and safety checklist.  Personal safety and protective gear will also be emphasized.

Overall Expectation:

	ICV.01
	explain the effects technologies change in the construction industry on society and on the environment

	ICV.02
	apply appropriate health and safety legislation; general shop and site safety rules; and rules specific to the use of materials, tools and equipment

	ICV.03
	describe careers in construction technology, identifying the skills, education, and training required for each

	ICV.04
	identify and describe the employability skills required and the need for lifelong learning in the construction industry

	SPV.04
	demonstrate appropriate technical skills involving the use of construction tools, materials, and equipment

	TFV.02
	describe the properties of, and use where applicable, a variety of building and landscaping materials, techniques, and processes, including those involved in the production, assembly, and installation of prefabricated units and in renovation projects

	TFV.03
	describe a variety of construction technologies, materials and manufactured products, tools and equipment used in construction projects

	TFV.04
	identify materials with different structural properties used for different parts of construction projects (e.g., for footings, bearing walls, columns, beams and lintels, floor systems, ceiling and roof systems)


Teaching/Learning Strategies:

	Includes the following:

· Brainstorming

· Collaborative/Cooperative Learning

· Design Process

· Inquiry
· Independent Study
	· Construction Activities

· Report/Presentation

· Classroom Rules/Expectations
· Conferencing/Teacher Feedback


	Topic
	Suggested

Time Req.

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	1. General  Site and Shop      Safety


	1
	· Appropriate shop behaviour

· Standard safety rules

· Housekeeping and stewardship standards

· Electrical protection rules

· Lifting and handling rules

· Procedure for reporting damaged tools

· Procedure for reporting accidents

· Fire extinguisher types and locations 

· Fire alarm procedure

· Tornado alarm procedure

· Intruder alert procedure

	· Teacher directed discussion and demonstrations
	· General safety sheet

· Objects in, and portions of, the shop
· O.H.S.A. and Regulations for Construction Projects

· Construction Health and Safety Manual (from C.S.A.O.)
	· Written tests

· Drawing and sketching

· Checklists

· Written assignments

· Student / teacher conferencing

· Peer conferencing

· Learning logs



	2. Hand Tool Safety and Use


	15
	Identify and use tools for:

· Measuring, layout, marking, drawing, leveling and plumbing

· Hammering and related operations

· Fastening

· Sawing and cutting

· Boring and drilling

· Clamping and holding

· Smoothing and shaping
	· Hand planing stock to be used for a number of wood joinery exercises

· Layout of the wood joints

· Clamping, sawing and chiseling of joints

· Measuring and testing for dimensions and squareness
	· Presentation and demonstration of the individual tools with handout sheets

· Question and response

· Student demonstrations
	· Written tests

· Checklists

· Rubrics

· Anecdotal comments with suggestions for improvement

· Student / teacher conferencing

· Construction projects

· Peer conferencing

· Learning logs


Chart continued on next page
	Topic
	Suggested

Time Req.

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	3. Stationary Power Tool Safety and Use
	7
	Identify and use:

· Jointer

· Planer

· Radial Arm Saw

· Table Saw

· Stationary Sanders

· Drill Press

· Router Table
· Band Saw

· Panel Saw (optional)
	· Breakout stock from rough lumber to dressed stock for project use
	· FETWEL procedure (face, edge, thickness, exact width, square one end, exact length)

· Verbal presentation

· Demonstration presentation

· Individual student demonstrations
	· Written tests

· Drawing and sketching

· Checklists

· Rubrics

· Anecdotal comments with suggestions for improvement

· Student / teacher conferencing

· Construction projects

· Peer conferencing

· Learning logs

	4. Portable Power Tool Safety and Use 


	8
	Identify and use:

· Circular Saws

· Routers / laminate trimmers

· Drills and hammer drills

· Biscuit joiners

· Belt sander

· Palm and random orbit sanders

· Screw gun

· Planer

· Jig saw

· Reciprocating saw

· Cordless screwdrivers and drills

· Compressor and generator

· Compound mitre saw

· Sliding compound mitre saw

· Pneumatic brad nailer
	· Specific project work – either individual or group or both
	· Verbal presentation

· Demonstration presentation

· Individual student demonstrations
	· Written tests

· Drawing and sketching

· Checklists

· Rubrics

· Anecdotal comments with suggestions for improvement

· Student / teacher conferencing

· Construction projects

· Peer conferencing

· Learning logs

	5. Trade Background


	1.5
	· Trace carpentry from its beginning to the present and show its role in society

· Discuss the apprenticeship process and resulting career paths
	· Qualified tradesperson presentation
	· Trade brochures

· Example C of Q

· Posters

· Video(s)
	· Written test

· Anecdotal comments with suggestions for improvement

· Written assignments

· Student / teacher conferencing

· Peer conferencing

· Learning logs

· Presentations


Chart continued on next page

	Topic
	Suggested

Time Req.

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	6. Health and Safety
	2
	· Individual rights and responsibilities as they pertain to personal health and fitness, general safety (including weather considerations) and work refusal.

· Proper selection, use and care of personal protective equipment (PPD)

· Overview of the Occupational Health and Safety Act (O.H.S.A.) and the Workplace Hazardous Materials Information System (WHMIS)
	· Case study of a construction site accident
	· Audio visuals of the industrial accident

· Examples of WHMIS labels

· O.H.S.A. and Regulations for Construction Projects

· Construction Health and Safety Manual (from C.S.A.O.) 
	· Written test

· Anecdotal comments with suggestions for improvement

· Written assignments

· Student / teacher conferencing

· Peer conferencing

· Learning logs

· Presentations

	7. Wood and Lumber
	2
	Identify and explain:

· The characteristics of wood and lumber according to species, grade and moisture content

· The different methods used to turn trees into lumber and their effects on the lumber’s performance

· The proper methods for safely handling and storing lumber
	· Tour of local sawmill and building supply yard
	· Hands-on examples
	· Written tests

· Drawing and sketching

· Checklists

· Rubrics

· Written assignments

· Student / teacher conferencing

· Peer conferencing

· Learning logs

	8. Engineered Building  Materials
	2
	Identify:

· Types of panel stock (plywood, OSB, waferboard, composite board, MDF, etc.)

· Types of sealants, adhesives, coatings and preservatives

· Interior and exterior finishing materials

· Air, moisture, sound and thermal control materials
	· Individual and group projects that require the use of these materials
	· Authentic, numbered examples 
	· Written tests

· Drawing and sketching

· Checklists

· Rubrics

· Written assignments

· Student / teacher conferencing

· Construction projects

· Peer conferencing

· Learning logs


Chart continued on next page

	Topic
	Suggested

Time Req.

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	9. Joints and Fasteners
	2
	· Identify common of wood joints and their application

· Select and use appropriate fasteners, adhesives and glues in accordance with materials, joints and manufacturers’ specifications
	· Individual and group projects that require the use of these joints and fasteners
	· Examples of various wood joints

· A variety of kinds of glues and adhesives for student use

· A variety of fasteners for student use
	· Test

· Drawing and sketching

· Checklists

· Rubrics

· Written assignments

· Student / teacher conferencing

· Construction projects

· Peer conferencing

· Learning logs


Unit 2 – Plans, Specifications and Codes
Unit Description:

In this unit students will identify and explain the function of the various types of drawings contained in a set of blueprints, as well as identify various types of lines and read dimensions.  Students will also identify and explain the meaning of symbols and abbreviations used on a set of blueprints.  Students will read and interpret plot, foundation, floor and framing plans.  They will gain an understanding of how specifications are used in the construction field.  Students will examine the purpose of building codes, regulations, and other essential codes related to fire, health, safety, electrical, plumbing, and zoning laws, and how they apply to the construction industry.
Overall Expectation:

	TFV.02
	describe the properties and application of building materials, and of construction techniques and processes

	TFV.04
	identify building codes, regulations, and standards applicable to construction, including those for electrical, mechanical, and structural systems

	SPV.01
	apply the design process to a variety of construction projects

	SPV.02
	demonstrate an ability to use resources such as technical data, reports, charts, tables, building codes, regulations, and standards

	SPV.03
	demonstrate a general understanding of construction systems in terms of loads and stresses, structural members (shape, size, and placement), and the strength of the materials used for the foundation, floor, wall, and roof framing systems found in residential and light construction projects

	SPV.05
	apply mathematical and estimating skills to a variety of construction projects

	ICV.03
	describe careers in construction technology, identifying the skills, education, and training required for each

	ICV.04
	identify and describes the employability skills required, and the need for lifelong learning in the construction industry          


Teaching/Learning Strategies:

Includes the following:

· Brainstorming

· Collaborative/Cooperative Learning

· Design Process

· Inquiry

· Independent Study

· Construction Activities

· Report/Presentation

· Classroom Rules/Expectations

· Conferencing/Teacher feedback

	Topic
	Suggested

Time Req.

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	1. Reading and interpreting Blueprints


	8
	· Introduce and apply scale measurement

· Introduce students to the various drawings contained in a set of blueprints

· Identify various types of lines and how to read dimensions

· Identify and explain the meaning of symbols and abbreviations used on a set of blueprints 

· Read and interpret plot, foundation, floor, and framing plans
	· Students will be divided into four groups. Each group will be given a wall in the classroom. It is their task to sketch an outline of the wall. This must include anything that is attached to the wall such as electrical sockets, bulletin boards, or cabinets. The group must measure everything that is on the wall and label it on their sketch
	· Blueprints

· Texts

· Classroom research materials

· Student notes and drawings

· Exemplars

· Materials

· Tools and equipment
· Pencils, graph paper, measuring tape
	· Written tests

· Drawing and sketching

· Rubrics

· Anecdotal comments with suggestions for improvement

· Student / teacher conferencing

· Peer conferencing

· Learning logs


	2.  Introduction to Specifications


	4
	· Specifications and how they supplement working drawings with more complete descriptions of the methods, materials and quality of construction


	· Class discussion on different types of wood products for specified applications
	· Texts

· Classroom research materials

· Student notes and drawings

· OBC

· Exemplars

· Materials

· Tools and equipment

· Computers and printers
· Classroom project plans (internet, magazines, research)
	· Written tests

· Drawing and sketching

· Checklists

· Rubrics

· Anecdotal comments with suggestions for improvement

· Student / teacher conferencing

· Construction projects

· Peer conferencing

· Learning logs

	3.  Introduction to the Ontario Building Code
	4
	· What is a building code?

· Why we have building codes
· What are some building code requirements?
· Begin with an introduction to the OBC. Show the students how to find information using the index and how to interpret it


	· Case studies, e.g. poor building design which resulted in people getting trapped in a fire

· Provide a series of questions with the answers found in the OBC. They must find the answers (using the index) and record section and subsection where the answer was found. Example: minimum stair width and headroom specifications for a residential building 
	· Texts

· Classroom research materials

· Student notes and drawings

· OBC

· Exemplars

· Materials

· Tools and equipment
· Classroom project plans 


	· Written tests

· Rubrics

· Anecdotal comments with suggestions for improvement

· Student / teacher conferencing

· Peer conferencing

· Learning logs



Unit 3 – Estimating, Calculations and Layout I
Unit Description:

This unit will introduce students to new concepts and review a variety of industry standard materials and practices. Students will review the basic mathematic required for construction and real life applications. Students will be introduced to concepts of estimating and costing of material for residential construction projects. Students will be introduced to apprenticeships, training requirements current trends and careers related to this specific application of the construction industry.  To achieve the required outcomes of the MTCU Level 1 Apprenticeship Curriculum, students will demonstrate an ability to apply the basic geometric principles of construction layout (as supported by the expectations found in Ministry of Education Math Curriculum documents).

Overall Expectations: 

	TFV.04
	identify building codes, regulations, and standards applicable to construction, including those for electrical, mechanical, and structural systems

	SPV.02
	demonstrate an ability to use resources such as technical data, reports, charts, tables, and building codes, regulations, and standards

	SPV.03
	demonstrate a general understanding of construction systems in terms of loads and stresses, structural members (shape, size, and placement), and the strength of the materials used for the foundation, floor, wall-framing, and roof systems found in residential and light construction projects

	SPV.05
	apply mathematical and estimation skills in a variety of construction projects

	ICV.03
	describe careers in construction technology, identifying the skills, education, and training required for each

	ICV.04
	identify and describe the employability skills required and the need for lifelong learning in the construction industry


Teaching/Learning Strategies:

Includes the following:
· Brainstorming

· Collaborative/Cooperative Learning (limited as required to ensure individual understanding of basic concepts)

· Design Process

· Inquiry

· Independent Study

· Construction Activities

· Report/Presentation

· Classroom Rules/Expectations

· Conferencing/Teacher Feedback

	Topic
	Suggested

Time Req.

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	1. Calculations


	2.5
	· Introduction to basic mathematical principles required for construction purposes.  (Imperial and Metric measurement, fractions and decimals, ratio and proportion, exponents and roots, percent and percentage, area and volume)

· Introduce the concept of cost estimation including quantities and taxes.
	· Provide a series of mathematics-based questions designed to promote further understanding of basic concepts.
	· Texts

· Classroom research materials (handouts, overheads, etc.)

· Student notes

· Calculators, tape measures, etc.


	· Tests

· Student/teacher conferencing

· Rubrics

· Exemplars

· Self evaluation

· Peer evaluation

· Formative assessment



	2. Estimating


	5
	· Introduce students to the concept of nominal and actual dimensions of lumber.

· Display the various types of material and clearly define their application.

· Incorporate new and review old methods of determining how much material is needed for particular construction projects.

· Provide a plan for a small residential structure (i.e. garage or a garden shed)
	· Provide students with a blueprint for a small structure (i.e. garage or a garden shed) and discuss the structure.

· Have students provide a material list and cost sheet for the structure provided.


	· Variety of wood products

· Calculators

· Texts

· Video 

· Student notes

· Tape measures

· Pencils
	· Tests

· Student/teacher conferencing

· Rubrics

· Exemplars

· Self evaluation

· Peer evaluation

· Formative assessment



	3. Layout
	5
	· Review actual/nominal dimension lumber concept.

· Review concepts of construction material placement (e.g., location of studs at 16” on center)

· Demonstrate appropriate symbols and technique for material placement and location. 
	· Provide students with material to layout a particular wall of their structure according to plan. The layout must coincide with their plan.
	· Variety of wood products

· Calculators

· Texts

· Video 

· Student notes

· Tape measures

· Pencils
	· Tests

· Student/teacher conferencing

· Rubrics

· Exemplars

· Self evaluation

· Peer evaluation

· Formative assessment



	4. Construction

    Geometry
	4
	· Identify and apply basic geometric principles to constructions using straight lines, angles and triangles
	· Geometric constructions on paper
	· Scale rule, compasses, pencil

· Geometry text
	· Completed constructions

· Other means deemed appropriate


Unit 4 – Individual and Class Projects
Unit Description:
This unit focuses on design, costing and the construction of a variety of class generated and personal projects.  Working individually and in groups, students select the proper materials, tools and construction methods to complete various projects.  Projects incorporate a variety of floor, wall and roof systems specific to each individual project.  Interior and exterior finish and support systems such as electrical and plumbing are incorporated, where appropriate, to each individual project.  Students will also apply the same skills to personal projects.  Emphasis is given to the design process, current methods and materials relating to construction technology, developing technical skills and safety. 

Overall Expectation: 

	TFV.01
	apply the design process to develop solutions, products, processes, or services in response to challenges or problems in construction technology

	TFV.02
	describe the properties of, and use where applicable, a variety of building and landscaping materials, techniques, and processes, including those involved in the production, assembly, and installation of prefabricated units and in renovations projects

	TFV.03
	describe a variety of construction technologies, materials and manufactured products, tools, and equipment used in construction projects

	TFV.04
	identify building codes, regulations, and standards applicable to construction, including those for electrical, mechanical, and structural systems

	SPV.01
	apply the design process to a variety of construction projects

	SPV.02
	demonstrate an ability to use resources such as technical data, reports, charts, tables, and building codes, regulations, and standards

	SPV.03
	demonstrate a general understanding of construction systems in terms of loads and stresses, structural members (shape, size, and placement), and the strength of the materials used for the foundation, floor, wall, and roof framing, systems found in residential and light construction projects

	SPV.04
	demonstrate appropriate technical skills involving the use of construction tools, materials, and equipment

	SPV.05
	apply mathematical and estimating skills to a variety of construction projects

	ICV.01
	explain the effects of technological change in the construction industry on society and on the environment

	ICV.02
	apply appropriate health and safety legislation; general shop and site safety rules; and rules specific to the use of materials, tools and equipment

	ICV.03
	describe careers in construction technology, identifying the skills, education, and training required for each

	ICV.04
	identify and describe the employability skills required, and the need for, lifelong learning in the construction industry


Teaching/Learning Strategies:

	Includes the following:

· Brainstorming

· Collaborative/Cooperative Learning

· Design Process

· Inquiry
· Independent Study
	· Construction Activities

· Report/Presentation

· Classroom Rules/Expectations
· Conferencing/Teacher Feedback


	Topic
	Suggested

Time Req.

(Hours)
	Lesson Content
	Activities
	Resources
	Assessment and Evaluation

	1.  Model House


	20
	· Design / draw model house (floor plan, front and side elevation)

· Estimate materials and cost of materials

· Review safety procedures

· Construct scale model (1”=1’0”)

· Wall layout according to the OBC (interior and exterior systems)

· Roof system (stick frame)

· Exterior sheathing

· Optional – add interior and exterior finish

· Construction log of procedure with culmination summary

· Presentation and display
	· Sketch

· Orthographic drawing

· Break out stock

· Prep material to scale

· Generate material list and cost sheet

· Construct model in pairs or groups

· Maintain ongoing record of construction

· Prepare construction presentation

· Prepare culminating summary
	· Texts

· Classroom research materials

· Student notes and drawings

· OBC

· Exemplars

· Materials

· Tools and equipment

· Computers and printers
	· Drawing and sketching

· Checklists

· Rubrics

· Anecdotal comments with suggestions for improvements

· Construction projects

· Peer conferencing

· Learning logs

· Student / teacher conferencing



	2.  Personal   

     Projects


	17
	· Review sketching and drawing

· Review estimating and costing with Bill of Materials and Cutting List 

· Review each project and give approval

· Conference tools and equipment to be used with safety considerations

· Review assessment strategy of culminating project
	· Create drawings after research

· Create Bill of Materials and Cutting List

· Break out material

· Assemble project

· Prepare project to point of applying finish 

· Complete construction log

· Complete self and final evaluation 
	· Texts

· Classroom research materials

· Student notes and drawings

· OBC

· Exemplars

· Materials

· Tools and equipment

· Computers and printers
· Classroom project plans (internet, magazines, research)
	· Drawing and sketching

· Checklists

· Rubrics

· Anecdotal comments with suggestions for improvements

· Construction projects

· Peer conferencing

· Learning logs

· Student / teacher conferencing
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