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	Carpentry - Floor Framing Systems
CVTE, Grades 9–12



	

	The goal of this unit is for students to act in the role of a carpenter who was hired to frame a floor following building code and specifications. Using the principles of mathematics in carpentry, students will construct a framed floor system. The students will work in 2 person teams to frame a 4 x 8 platform according to the specifications. Each student will share in the tasks of measuring, layout, drilling, cutting, and installing floor frame components.

These Model Curriculum Units are designed to exemplify the expectations outlined in the Vocational Technical Education Frameworks as well as the MA Curriculum Frameworks for English Language Arts/Literacy and Mathematics incorporating the Common Core State Standards. These units include lesson plans, Curriculum Embedded Performance Assessments, and resources. In using these units, it is important to consider the variability of learners in your class and make adaptations as necessary. 
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Stage 1 Desired Results

	Established Goals
(G1) 2.H.01 Describe and apply the factors in the construction of floor framing systems
     2.H.01.01 Explain the importance of layout at 16 inches on center. 
     2.H.01.02 Identify floor framing members. 
     2.H.01.03 Explain why and demonstrate how to crown  joists. 
     2.H.01.04 Explain the purpose of sill seal. 
     2.H.01.05 Demonstrate accurate layout to receive floor  joists. 
     2.H.01.07 Describe the purpose for bridging and apply  bridging. 
     2.H.01.09 List the purpose of construction adhesive. 
(G2) 2.D.04 Apply Carpentry math Principles 
     2.D.04.01 Read a tape measure to 1/16th of an inch. 
     2.D.04.02 Add/subtract fractions. 
     2.D.04.03 Use a calculator to multiply, divide and perform basic trigonometric functions. 
     2.D.04.04 Define the importance of a 3-4-5 triangle to carpentry calculations. 
     2.D.04.06 Convert fractions to decimals. 
     2.D.04.07 Calculate the area of circles, triangles,  squares, rectangles and trapezoids. 
(G3) RST.3 Follow precisely a complex multistep procedure when taking measurements or performing technical tasks; analyze the specific results based on explanations in the text.
(G4) RST.4 Determine the meaning of symbols, key terms, and other carpentry specific words and phrases as they are used in specific technical context relevant to grade level texts.
(G5) SMP.6 Attend to precision.
	Transfer

	
	Students will be able to independently use their learning to… T
(T1-CVTE) Use principles of the physical world to assess designed products and systems based on social needs and wants.
(T2-ELA) Read and comprehend a range of increasingly complex texts and media written for various audiences and purposes.
	

	
	Meaning

	
	UNDERSTANDINGS	U
Students will understand that…

(U1) The building code specifies the requirements to ensure that frames are structurally sound to prevent collapse.
(U2) Prerequisite math skills are essential in order to build an accurate and safe structure.
(U3) The process through which weight is transferred from the structure to the foundation.


	ESSENTIAL QUESTIONS	Q

(Q1) Why are mathematical and assembly accuracy in floor framing systems crucial to the safety of a structure?
(Q2) How does following the code promote sound structure?

	
	Acquisition

	
	Students will know…	K

(K1) Associated code requirements
(K2) Framing vocabulary 

	Students will be skilled at…	S

(S1) Performing proper floor framing techniques
(S2) Crowning joists
(S3) Applying nail spacing, subfloor material, and bridging according to code
(S4) Applying carpentry math principles as necessary


	Stage 2 – Evidence

	Evaluative Criteria
	Assessment Evidence

	
· Interpreting diagrams accurately
· Precise measuring
· Precision cutting and assembly
· Attention to detail
· Alignment of specifications
· Adherence to all building codes 

	CURRICULUM EMBEDDED PERFORMANCE ASSESSMENT (PERFORMANCE TASKS)	PT

The goal of this assignment is for students to act in the role of a carpenter working for a local shed manufacturer. The student’s job is to construct the floor for the shed. The student will plan a procedure and a physical mock up for a western platform frame for future employees to use as a prototype. Students will demonstrate their knowledge of principles of mathematics in carpentry, construction skills, and building code through completing this assignment. 

	
a. Accuracy
b. Precision
c. Demonstration of content area knowledge
	OTHER EVIDENCE:                                                                                                                                  OE
· Performance demonstrations
· Traditional quizzes and test on essential content area vocabulary
· Informal observation of individual cutting and installing typical floor framing members including crowning joist
· Cutting and installing typical western platform floor frame components





	Stage 3 – Learning Plan

	Summary of Key Learning Events and Instruction

Lesson 1: Introduction – Pre-assessment and Overview of the Unit
Lesson 2: Words for Wood – Connecting Essential Vocabulary 
Lesson 3: Installation of Wood Sill 
Lesson 4: Planning for Precision – Layout Floor Systems 
Lesson 5: Bridging 
Lesson 6: CEPA

	
Understanding by Design®. © 2012 Grant Wiggins and Jay McTighe. Used with permission.
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Brief Overview of Lesson: Students will demonstrate prior knowledge of math and measuring pertaining to a floor framing system. As you plan, consider the variability of learners in your class and make adaptations as necessary.

Introduction for Students: Good morning, class. Today we are working on our carpentry math skills. We will need them to build our project which will be a floor framing system. 

Prior Knowledge Required: Reading a tape measure, power tool safety, personal safety (goggles, hearing protection, and appropriate dress), operations with real numbers, safety and health knowledge skills (Strand 2.A)

Estimated Time: One block (84 minutes)

Resources for Lesson: SMART Board or projector, carpentry math pre-assessment and post assessment, tape measures and pencils, pre-cut lumber of at least three assorted lengths for measuring, mock-up of the floor system, calculators, copy of MA building code for western platform floor framing system, formulas for area and circumference





Lesson #1: Introduction – Pre-assessment and Overview of the Unit
Time: 84 minutes 

Overview of the Lesson: Students will demonstrate prior knowledge of math and measuring pertaining to a floor framing system. As you plan, consider the variability of learners in your class and make adaptations as necessary.

Standard(s)/Unit Goal(s) to be addressed in this lesson: 
2.D.04.01	Read a tape measure to 1/16th of an inch
2.D.04.02	Add/subtract fractions
2.D.04.03	Use a calculator to multiply, divide and perform basic trigonometric functions
2.D.04.04	Define the importance of a 3-4-5 triangle to carpentry calculations
2.D.04.06	Convert fractions to decimals
2.D.04.07	Calculate the area of circles, triangles, squares, rectangles and trapezoids
RST.3	Follow precisely a complex multistep procedure when taking measurements or performing technical tasks/ analyze the specific results based on explanations in the text
RST.4	Determine the meaning of symbols, key terms, and other carpentry specific words and phrases as they are used in specific technical context relevant to grade level texts

Essential Question(s) addressed in this lesson: 
Why are mathematical and assembly accuracy in floor framing systems crucial to the safety of a structure?

Objectives 			 
[bookmark: RETURN_More_about_Goals]Students will understand that prerequisite math skills are essential in order to build an accurate and safe structure.
Students will be skilled at applying carpentry math principles as necessary.

[bookmark: RETURN_Lesson_Objectives]Language Objectives: Base on individual needs of English language learners. 

Targeted Academic Language
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Square footage, area, perimeter, hypotenuse, floor joist, dimensions, and pi

What students should know and be able to do before starting this 
· Basic measurement skills typically reviewed in 9th grade exploratory
· Strand 2.A Carpentry Safety and Health Knowledge and Skills

Anticipated Student Misconceptions 
· Math is not necessary to build a frame.
· Tape measures and other measurement devices are not necessary to build a frame.
· A square base is the shape of a square.

Instructional Materials/Resources/Tools 
SMART Board or projector, classroom set of tape measures, pencils, and calculators, pre-cut lumber of at least three assorted lengths for measuring, mock-up floor system, copy of MA building code for western platform floor framing system, formulas 

Classroom copies of:
· Carpentry Math Pre-assessment (with corresponding answer key for teacher use)
· Carpentry Math Post assessment (with corresponding answer key for teacher use)
· Floor Framing Systems Formulas 

Instructional Tips/Strategies/Suggestions for Teacher 
Emphasize that even though students are not doing a “hands-on” activity to start this unit, it is essential that students have a solid mathematical background to ensure safety when working in carpentry.

Assessment
· Carpentry Math Pre-assessment
· Carpentry Math Post assessment


Lesson Details

Lesson Opening
Carpentry Math Pre-assessment (20 minutes): As students enter the room, distribute the Carpentry Math Pre-assessment. 
· Write the following prompt on the board, “Please complete the Carpentry Math Pre-assessment to the best of your ability. When you are done with the quiz, please recheck your work then submit the quiz. After you submit the quiz, pick up your carpentry textbook and open to the unit on floor framing.”
· Collect the pre-assessments to save the data to show growth after the post-assessment.

During the Lesson
Review Pre-assessment (20 minutes)
· “Please join me by the mock-up. I am going to point out how each of the math formulas that you had to use during the quiz applies to constructing floor systems.”
· Show the formulas that were used on the quiz while demonstrating how they relate to the floor frame and communicate the information as follows:
· “For questions one and two, we need to use area to determine how many sheets of plywood are needed for a floor system.”
· Physically measure the mock-up to demonstrate the area to be covered.
· “In the floor system there are no circles, but for question number three we do need to know that there is a different formula for measuring the area of a circle versus measuring the area of a rectangle or square.” 
· “For questions four and five, we use the Pythagorean Theorem to ensure that we begin with a square base before we begin constructing a floor system. Does this mean that the base is a square?” 
· Point out that the mock-up’s foundation system is square according to the Pythagorean Theorem and that this does not mean the base is a square. 
· Draw a rectangle that is clearly out of square and make the following points:
· An unsquared foundation will impact all building systems including but not limited to walls, ceilings, roofs, and windows. 
· No manufactured building materials will fit the building system including but not limited to doors and walls.
· For question number six, draw a mock-up of 4’ x 8’ then convert the foot dimension of the mock-up to inches by multiplying each number by 12.
· For question number seven, draw a ruler replication on the white board and point out that there are no decimals on a tape measure. 
· Demonstrate how to convert fractions into decimals and vice versa. 
· Demonstrate how formulas can be solved by using the decimal equivalent and the use of a calculator to determine hypotenuse, area measure, and perimeter measure. 
· “Converting fractions to decimals is dividing the top number (numerator) by the bottom number (denominator), and you’ve succeeded!” (Example ¼ 1.00 divided by 4.00 = .25)
· For question number eight, use the mock-up to measure the distance of the center of one floor joist to the center of the next floor joist. 
· “Students, please take note that the distance center to center is 16” but from the inside edge of one joist to the inside edge of the next joist is 14 ½” taking into consideration that half the thickness of each floor joist must be subtracted.”
· For question number nine, measure the mock-up to demonstrate that adding length plus width and multiplying this answer by two will equal the perimeter. Sample: 4ft + 8ft = 12ft x 2 answer: the perimeter is 24 ft
· For question number ten, write the formula for the area of a rectangle (A=L x W) and then draw a rectangle on the whiteboard labeling the rectangle to show that the total area is 120 square feet and that the long wall is 12 feet. 
· “Using the formula for area, what is the missing measurement?” 

Reading a Carpentry Tape Measure Demonstration (20 Minutes)
· Hand out tape measures to all students. Say: “Please extend the tape measure and observe its particular components. Please describe what you see above and beyond the fractions. What other markings do you see? Please identify the various marks placed at 16” intervals. Now stretch your tape measure across the top of the floor joist of the mock-up and point out the connection between the floor joist and the marks.“ 
· Be sure that each student has time to go over to the mock-up and that each student is asked to provide at least one example or observation to share with the class. 
· “One of the most useful tools in a tradesperson’s toolbox is the tape measure. How do we read a tape measure?” Have a few students to respond with their common knowledge about tape measures.
· “The tape measure is marked with US (feet and inches) measurements, but some may have both US and metric measurements shared on the same tape. Most tape measures have common elements to be able to use them correctly. Most US tape measures have both inches and foot marks. Notice that the 16”, ’32“, 48”, 64”, etc. are marked differently than the other inch markers with a box around the number, and other tape measures have these highlighted in red. These numbers refer to the 16” centers for laying out studs and joists. Carpenters should have a complete understanding of the common fractions down to the sixteenth of an inch. The size of the graduations on the tape measure change with the fraction; ½ is the largest, then ¼ and ¾, then eighths and sixteenths. These divisions are the most common.”

Lesson Closing 
Carpentry Math Post-assessment: Distribute the Carpentry Math Post-assessment for comparative growth and to check for understanding. During the time students are taking the post-assessment, ask each student individually to come over to a demonstration table with at least three pieces of precut wood with the accurate measurement written on the opposite side. Each students will demonstrate his ability to use and read the tape measure accurately and communicate the dimensions of the piece of wood in fractions. If the student does not measure accurately, the instructor should provide additional instruction until the student masters the skill. 
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Brief Overview of Lesson: Students will be able to identify and describe the components used in the construction of a typical floor frame using accurate content area vocabulary as applied to the assembly of a floor frame during physical demonstration. As you plan, consider the variability of learners in your class and make adaptations as necessary.

Prior Knowledge Required: Reading a tape measure, diagrams, and basic drawings, power tool safety, personal safety (goggles, hearing protection, appropriate dress), operations with real numbers, safety and health knowledge skills (Strand 2.A), basic carpentry skills (layout and cut line with portable power saw), understanding of scale

Estimated Time: Two Blocks (168 minutes)

Resources for Lesson: SMART Board or projector, words for wood quiz, lesson 2 words for wood presentation, lesson 2 words for wood presentation handout, technical terminology list, tape measures and pencils, mock-up of the floor system, copy of MA building code for western platform floor framing system











Lesson #2: Words for Wood – Connecting Essential Vocabulary

Time: 2 Blocks (168 minutes)

Overview of the Lesson: Students will be able to identify and describe the components used in the construction of a typical floor frame using accurate content area vocabulary as applied to the assembly of a floor frame during physical demonstration. As you plan, consider the variability of learners in your class and make adaptations as necessary.

Standard(s)/Unit Goal(s) to be addressed in this lesson: 
2.H.01.02 Identify floor framing members.
RST.4 Determine the meaning of symbols, key terms, and other carpentry specific words and phrases as they are used in specific technical context relevant to grade level texts

Essential Question(s) addressed in this lesson: 
Why are mathematical and assembly accuracy in floor framing systems crucial to the safety of a structure?

Objectives: 	
Students will be able to identify floor framing components and their uses. 

Language Objectives: Base on individual needs of English language learners. 

Targeted Academic Language
Construction terminology

What students should know and be able to do before starting this lesson 
· 
[image: ] This work is licensed by the MA Department of Elementary & Secondary Education under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License (CC BY-NC-SA 3.0). Educators may use, adapt and/or share. Not for commercial use. To view a copy of the license, visit http://creativecommons.org/licenses/byj-nc-sa/3.0/  Draft 7/2014
Page 16 of 73
· Ability to identify scale on basic working drawings
· General knowledge of layout tools
· Carpentry Safety and Health Knowledge and Skills (Strand 2.A)
· Reading standard measure
· Staging safety
· Portable power tool use


Anticipated Student Misconceptions 
· It’s not important to know construction terminology to build a floor.
· Terminology is consistent with building sentences, but not building floors.

Instructional Materials/Resources/Tools
· SMART Board or projector, tape measures and pencils, mock-up of the floor system, copy of MA building code for western platform floor framing system

· Presentations for the Lesson: Words for Wood (separate file)
· Classroom Copies of the Following:
· Lesson 2 Words for Wood Student Handout (click on above icon)
· Lesson 2 Words for Wood Quiz (with corresponding answer key for teacher use)
· Lesson 2 Technical Terminology
· Written Response Rubric (for teacher use)

Instructional Tips/Strategies/Suggestions for Teacher
· Classroom management and behavior expectations are crucial during this lesson because students will work throughout the shop area.
· Be sure that the floor frame mock-up is stripped of all floor framing members leaving only the top of the foundation and anchor bolts.
· If time allows, the instructor may choose to have each individual student reassemble the entire floor frame after the jigsaw activity is complete as a double check that individual students have demonstrated mastery. It is important that students who are not involved in the reassembly demonstration with the instructor are engaged in a meaningful work activity to stretch learning.

Assessment: 
· Scavenger Hunt
· Words for Wood Quiz


Lesson Details:

Lesson Opening 
Activator (5 minutes)
· Write this prompt on the board: “Please write down as many carpentry terms that you think connect to framing a western platform floor frame. Be sure that you not only write the word but also write what it will be used for!” 
· “Good morning. Please take out a piece of paper and a pencil. Respond to the prompt that is written on the board. Write down as many carpentry terms that you think connect to framing a western platform floor frame. Be sure that you not only write the word but also what it will be used for. You will have five minutes to work!”
· Decide which students may be best paired with each other during this lesson.
· Review the responses aloud with the class and identify those answers and students that are correct and aligned with industry technical terms. 
· Some correct responses may be but are not limited to: floor joist, sill, and hardware. Some incorrect responses may be but are not limited to: studs, rafter, and beam.

During the Lesson 
Technical Terminology (30 minutes)
· Pass out the Lesson 2 Technical Terminology to the students. 
· “Students, please be ready to take notes on your handout as we discuss and review photos and illustrations of each important item.” 
· Begin Lesson 2 Words for Wood Presentation. The three dimensional properties will help students visually apply these terms to a real house in a real world format. 

Words for Wood Quiz (30 minutes)
· Pass out the Words for Wood Quiz. Consider using a student response system or individual dry erase boards to quickly check for understanding.
· “Now that we have viewed these elements in their real world applications, please join me by the foundation mock-up so that we can begin our scavenger hunt.”

Scavenger Hunt (42 minutes)
· Label and mark pieces of lumber such as band joist and floor joist using dimensions for students to check with their tape measures. Add pictures to note/index cards.
· The scavenger hunt will be the start of a jigsaw activity for students to identify carpentry terminology and to apply their knowledge to reassemble the floor frame system under close teacher supervision. 
· Each student will receive a random vocabulary word from the Technical Terminology list with a component and description. The student should find that component and bring it to the mock-up area. 
· Students are responsible for presenting and explaining the details of this component and how it relates to the assembly. 
· “Students, please take your index card, find your component, and plan how you will explain its use in the floor frame process.”
· When all students have completed, the teacher should call on the students who have the following items as they identify and reassemble:


· Framing Square
· Sill Seal
· Sill
· Band Joist
· Floor Joist
· Cross-bridging
· Solid-bridging/Solid-blocking
· Floor Sheathing
· Joist Hanger 
· Anchor Bolts
· Lally Column (will not be able to find because it is very heavy for use in large format construction)
· Trimmer (will not be able to find because it is part of a floor frame system used in a stairwell)
· Double Header (will not be able to find because it is part of a floor frame system used in a stairwell)
· Built up Girder (will not be able to find because it is used for floor support in whole house construction)
· Beams (will not be able to find because they are used for floor support in whole house construction) 

· Call students forward with each piece for assembly and completion of the jigsaw. The student is required both to explain the component and the process as s/he assembles the frame under the supervision and direction of the instructor. 
· Some students will have been assigned cards for components that are not in the shop area because they are used on much larger projects. The students who could not find their component because it would not be in the shop area should explain what the component is, its function, and why it would not be in the shop area. 
 
Lesson Closing
Written Response (20 minutes)

· Write the following prompt on the board: Imagine that you are a lead carpenter charged with providing written directions for your crew. In clear and precise language using appropriate terminology, give your crew written directions of how to reassemble a floor frame system just as we have presented today.
· Use the Written Response Rubric to grade students’ responses. 

“Please take a moment to read the prompt on the board. Write a plan of procedure that was followed to reconstruct the floor frame system in clear standard English using the following prompt: Imagine that you are a lead carpenter charged with providing written directions for your crew. In clear and precise language using appropriate terminology, give your crew written directions of how to reassemble a floor frame system just as we have presented today.”
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[bookmark: Lesson3]Lesson 3: Installation of Wood Sill

Brief Overview of Lesson: Following a demonstration and given specific architectural drawings students layout, cut, bore holes, and install sill assembly onto the mock-up. As you plan, consider the variability of learners in your class and make adaptations as necessary.
Introduction for Students: Good morning, Students, today we are going to learn how to install a sill assembly onto the mock-up. Following a brief demonstration and given specific architectural drawings you will layout, cut, bore holes, and install sill assembly onto the mock-up.
Prior Knowledge Required: Reading a tape measure, diagrams, and basic drawings power tool safety, personal safety (goggles, hearing protection, appropriate dress), operations with real numbers, safety and health knowledge skills (Strand 2.A), basic carpentry skills (layout and cut line with portable power saw), understanding of scale
Estimated Time: One and a Half Blocks (120 minutes)
Resources for Lesson: SMART Board or projector, tape measures and pencils, wood sill drawings and diagrams handout


 




Lesson #3: Installation of Wood Sill 
Time: 7 ½ Blocks (318 minutes)

Overview of the Lesson: Following a demonstration and given specific architectural drawings students layout, cut, bore holes and install sill assembly onto the mock-up. As you plan, consider the variability of learners in your class and make adaptations as necessary. 

Standard(s)/Unit Goal(s) to be addressed in this lesson: 
2.H.01.02	Identify floor framing member 
2.H.01.04 	Explain the purpose of sill seal
2.H.01		Describe and apply the factors in the construction of floor framing systems
2.D.04		Apply carpentry math principles
2.D.04.04 	Define the importance of a 3-4-5 triangle to carpentry calculations
 
Essential Question(s) addressed in this lesson:  
Why are mathematical and assembly accuracy in floor framing systems crucial to the safety of a structure?

Objectives: 
· Students will know framing vocabulary.
· Students will be skilled at performing proper floor framing techniques. 
· Students will be skilled at applying carpentry math principles as necessary.

Language Objectives
Based on individual needs of English Language Learners. 

Targeted Academic Language	
Content specific to carpentry, specifically laying out sills. 
· Lap joint – two pieces of wood superimposed on top of each other
· Hardware – mechanical fasteners that attach sill to foundation	
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What students should know and be able to do before starting this lesson
· Strand 2.A Carpentry Safety and Health Knowledge and Skills
· Ability to identify scale on basic working drawings
· General knowledge of layout tools
· Reading standard measure
· Portable power tool use


Anticipated Student Misconceptions
· The house sits unattached to the foundation.
· Sills are only for windows.
· All lines are parallel.
· Eye balling measurements is ok.



This work is licensed by the MA Department of Elementary & Secondary Education under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License (CC BY-NC-SA 3.0). Educators may use, adapt and/or share. Not for commercial use. To view a copy of the license, visit http://creativecommons.org/licenses/byj-nc-sa/3.0/  
Draft July 2015					Page 1 of 73
Instructional Materials/Resources/Tools 
SMART Board or projector, classroom set of tape measures and pencils, hand saw, portable drill, layout tools, circular saw, ¼ inch plywood cut to proper width of the same length

Classroom copies of the following:
· Wood Sill Drawings and Diagrams
· Checklist for Squaring
· Checklist for Cutting and Drilling
· CEPA Rubric


Instructional Tips/Strategies/Suggestions for Teacher 
· Hold group discussions at the mock-up area.
· Use scaled down products such as ¼” plywood for cutting and drilling.
· Use three dimensional drawings as opposed to orthographic drawings for material labeling.
· Be well provisioned with plywood pieces because students will bore holes in incorrect areas and render some pieces unusable during the process of cutting and boring.
· Review Pythagorean Theorem, if needed.

Assessment 
Observation of student performance (All sill products will be cut and installed within ¼” accuracy to adhere to industry standards.)
 



Lesson Details
  
Lesson Opening 
Class Discussion (5 minutes): 
· Gather students around the mock-up system as they enter the room. Ask: “What do a boat and anchor have in common with floor frame construction?” Have students respond. Although responses may vary, the general answer should be that a boat and anchor is similar to the house and anchor bolt connection.
· Point out the anchor bolts -- “These are the anchor bolts. You are about to embark on one of the most important connections that the building makes to the foundation system: anchorage.”

During the Lesson
· Tell students: “Please pay careful attention. I am going to demonstrate how to square, cut, drill, and assemble sill components.”
· Take the time to go through these steps and model industry practice for the students.

Squaring (84 minutes) 
· Assign two person teams according to the pre-assessment data obtained from Lesson 2. Note: Pair students who struggle with a more confident student. Also, keep in mind those who may not work well with each other or fool around. These students should be separated to ensure that all students stay on task. 
· The work station includes a rectangular or square flat surface (table top, bench top, and floor), sawhorses, drill, nail, hammer, chalk line, tape measure, pencil and a pad of paper.
· Draw a parallelogram on the board. Show that the corners are not 90 degrees. 
· Draw a rectangle on the board. Emphasize the rectangle with 90-degree corners is consistent with footprint for building. Ask: “How do these two drawings differ?” 
· Emphasize the difference in the corners and why that is important. This is important because the rectangle with the 90-degree corners is essential to building a strong foundation. 
· Make a comparison to a soccer, football, and or basketball court/field to explain the importance of square corners. Ask: “What obstacles will occur if these fields or court are not square?” Possible responses: It would be hard to defend a goal in soccer. Where would you place the goal net, post or hoop? How do you calculate yards?
· Direct class to the mock-up area. Point out the chalk lines that are snapped on the model. Ask: “What do these lines have in common with the lines drawn on the white board?” (The rectangle is square.) 
· “How can you prove it?” Possible answers include: the Pythagorean theorem, 3-4-5 methods, using a framing square, or measuring the diagonals.
· “The most common method used in squaring a foundation in the carpentry field is by measuring the diagonals, which means corner to corner. The length of each diagonal must be the same to ensure the foundation is square. If you have taken Geometry, then you would remember that the diagonals of a rectangle are congruent and rectangles are always square because they have 90 degree angles.”
· Demonstrate the process of squaring. Place the tape measure at one corner and stretch it to the opposite corner and note the measurement of the diagonal. Ask a student to read the measurement and write it on the board. Repeat the process for the other diagonal. Note both measurements should be equal. 
· “The next things we need to do are layout and establish the four corners of the building. This is called the initial layout. We will refer to the corners using a clockwise rotation starting from the long upper left hand corner of the mock. Starting at corner one we need to make two lines that intersect at 5½ inches from the edge. One line should be from the long edge and the other line from the short edge. Next we use the speed square to extend those lines so that they intersect.” 
· Repeat this process for the remaining three corners.  Ask: “Does anyone remember the best way to prove that the mock is square?” Measure the diagonals.
· “Once squareness is established, we may continue with the next step in the process. The next step in the process is to snap lines between all corners. Would someone like to volunteer to assist in snapping lines? When you do this on your own you will use a nail. For the purpose of the demonstration we are using a volunteer to save time.”  
· Place the student at corner #1 and instruct the student to wrap the chalk line several times around their finger. Next, place the chalk line on the intersected line at corner #1. Be sure the line is held tight. Stretch the line to the intersecting point on corner #2. 
· Grab the line about 8 to 10 inches up and then abruptly let go. This will create a perfectly straight line from corner #1 to corner #2. Say: “This is a line that the sill will follow.” Continue this process for the other 3 corners. Emphasize the chalk line must be tight in order to establish a straight line. 
· Ask if there are any questions or concerns? Some questions to anticipate are: 
· What will happen if the line isn’t tight? Need to have a tight line to make it straight, if not redo the process. 
· What if I don’t have a nail? If no nail you can use a screw, rock, toolbox or anything heavy to hold it down.
· What if the dimensions aren’t the same? Adjustments need to be made.
· Hand out the partner assignments along with the Checklist for Squaring and Wood Sill Drawings and Diagrams. 
· Direct each pair to a workstation and have students begin using their checklist and drawings to demonstrate and practice.

Cutting and Drilling (168 minutes)
· “It is now time to construct the sill component. This is the cutting and drilling piece of the lesson. We have our layout lines all set; the final step to the sill process is to measure, cut, drill, and install our two by six sills. However, in order for us to practice, we will be using ¼ inch plywood to replicate an actual sill. It is ok to make mistakes. This is how you will learn the correct process.” 

· Use the Wood Sill Drawings and Diagrams with this lesson and have the students follow with the drawings of the sill-framing plan.It will be helpful to also display them on the Smart Board.
· “Take a look at the drawings and diagrams. Where do we start? Take a look at the last picture in your packet of the completed sill. I would like to show you the importance of the overlapping layer. The overlapping layer is so important because it provides strength to the structure, it ties the corners together, and it makes for a strong sub base for the floor frame. There are eight pieces of wood that make up the sill for our floor plan. Let’s start with piece #1.” Refer to the sill drawing plan (the first handout).
· “It is time to measure, layout, and cut our first two sill pieces.” Pass out the Checklist for Cutting and Drilling to each team. Demonstrate using the checklist as a guide to show the students the step-by-step process of laying out, cutting and drilling and installing of the wood sills. Use the exact wording as the checklist. Check for questions at all points. 
· Use actual lumber for this demonstration.

Lesson Closing
· Check for accuracy: “We need to see if all of your sill components fit. We will do this by placing all 8 pieces onto the mock in their respective order. The industry standard is no greater than 1/8 of an inch gap between pieces. Therefore, any component that doesn’t meet that standard must be recut or redone.” 
· Have the students who have completed this first test their accuracy. This is student led. The students  assemble their pieces on the mock-up.
· Use the CEPA Rubric to assess student work. 
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[bookmark: L4][bookmark: Lesson4][bookmark: _Toc421797351]Lesson 4: Planning for Precision – Laying Out Floor Systems

Brief Overview of Lesson: Students will lay out a western platform floor frame while considering lumber defects and the uses of typical construction modules. As you plan, consider the variability of learners in your class and make adaptations as necessary.

Prior Knowledge Required: Reading a tape measure, diagrams, and basic drawings, power tool safety, personal safety (goggles, hearing protection, appropriate dress), operations with real numbers, safety and health knowledge skills (Strand 2.A), basic carpentry skills (layout and cut line with portable power saw), understanding of scale

Estimated Time: One and a Half Blocks (126 minutes)

Resources for Lesson: SMART Board or projector, tape measures and carpenter’s pencils, framing square, two saw horses, 8’ piece of strapping, c clamp, pre-cut floor joist (see cut list), 16’’ on center cut list, existing foundation mock-up according to working drawings
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Lesson #4: Planning for Precision – Laying Out Floor Systems
Time: 126 minutes

Overview of the Lesson: Students will lay out a western platform floor frame while considering lumber defects and the uses of typical construction modules. As you plan, consider the variability of learners in your class and make adaptations as necessary. 

Standard(s)/Unit Goal(s) to be addressed in this lesson: 
2.H.01.01 	Explain the importance of layout at 16 inches on center.
2.H.01.02	Identify floor framing members.
2.H.01.03	Explain why and demonstrate how to crown joist.
2.H.01.05 	Demonstrate accurate layout to receive floor joists.
RST.3	Follow precisely a complex multistep procedure when taking measurements or performing technical tasks; analyze the specific results based on explanations in the text.
RST.4	Determine the meaning of symbols, key terms, and other carpentry specific words and phrases as they are used in specific technical context relevant to grade level texts. 
SMP.6	Attend to precision.

Essential Question(s) addressed in this lesson: 
Why are mathematical and assembly accuracy in floor framing systems crucial to the safety of a structure?

Objectives: 
· Students will understand that the building code specifies the requirements to ensure that frames are structurally sound to prevent collapse.
· Students will understand that prerequisite math skills are essential in order to build an accurate and safe structure.
· Students will know associated code requirements.
· Students will know framing vocabulary.
· Students will be skilled at performing proper floor framing techniques.
· Students will be skilled at crowning joists.
· Students will be skilled at applying carpentry math principles as necessary.


Language Objectives: Base on individual needs of English language learners. 


Targeted Academic Language:
Sill, band joist, floor joist, joist hanger, trimmer, and double header

What students should know and be able to do before starting this lesson
· Basic carpentry skills & basic carpentry math skills
· Strand 2.A Carpentry Safety and Health Knowledge and Skills
· Read basic working drawings and the ability to identify scale 
· General knowledge of layout tools( framing square, carpenters pencil, tape measure)
· Read a standard tape measure
· Portable power tool use (drill and circular saw) 

Anticipated Student Misconceptions
· Performing accurate layout is not important. 
· Most students would assume that all lumber is straight and true.

Instructional Materials/Resources/Tools
SMART Board or projector, tape measures and carpenter’s pencils, framing square, two saw horses, 8’ piece of strapping, c clamp, pre-cut floor joist (see cut list), 16’’ on center cut list, existing foundation mock-up according to working drawings, video for the lesson opening (select a floor framing video of your choice).

Classroom copies of the following:
· Existing Foundation Mock-up According to Working Drawings
· Completed Mock-up Image
· Material Cut List
· Written Response Rubric (for teacher use)

Instructional Tips/Strategies/Suggestions for Teacher 
It is important for the students to understand the building process is based on certain standards and that “16 inches on center” is a common framing standard. It is the standard that is used for framing the floor in this unit. Accuracy in measurement is critical.

Assessment
Students will cut, layout and install all components to within 1/8” accuracy to ensure a safe application.

Lesson Details

Lesson Opening
Video (10 minutes): Setup video for students to view on the basics of 16 inches on center (select a floor framing video of your choice).

During the Lesson
Laying Out the Floor System Demonstration (30 minutes)
· Before the demonstration, set up floor framing mock-up. In addition you will need framing square, tape measure, pencil, two saw horses, and a c-clamp. 
· Students work in teams of two. It helps to have to have picked the pairs prior to lesson. 
· Begin by showing the students the physical properties of a framing square. “Today we are going to learn how to layout floor joists using a framing square. I will demonstrate for you how to use the framing square to layout the sills. Students, please follow me over to the floor framing mock-up.”
· Pick up the framing square to identify the components. “The long side is called the blade, and the short side is the tongue.“ Point out that the width of the tongue is 1½ inches, which is also the same thickness as all of the framing lumber. 
· “I will now show you how to lay out a sill 16 inches on center using a tape measure.” Take the 8 foot piece of strapping and lay it across the two saw horses. Hook the tape measure onto one end to the strapping and extend it out approximately 3 feet. Draw the students’ attention to the red rectangles every 16 inches (16”, 32”, 48” etc.). 
· “This is where all of the floor joists will be located. When framing 16 inches on center the floor joist must be at 16 inches. In order for that to happen, half of the floor joist must be on one side while the other half will be on the far side of the 16 inch mark. As you know framing lumber is 1½ inches thick and half of that is ¾ of an inch. So, one edge of the floor joist is at 15¼ inches and the other edge should be at 16 ¾ inches.”
· Mark the strapping at 15 ¼ inches and subsequently ¾ inch less than the remaining 16 on center rectangles (i.e. 31 ¼, 47 ¼, 63 ¼, 79 1/4). Demonstrate with the framing square how to locate the floor joist on the strapping. 
· Take the long edge/blade and lay it along the piece of strapping with the left edge of the tongue on the marks that were made. “The tongue of the framing square is the same as the floor joist and by marking both sides of the tongue it will show you where the floor joist will lie.” 
· Continue this process and complete all 16 on center marks.

Student Demonstration (60 minutes)
· Have students return to the work stations, then lay out both pieces of strapping using the method demonstrated. While students work, check each station for student understanding, accuracy, and answer any questions.
· As students complete the assignment, the next step is to take the two pieces of strapping to the mock-up and attach them to each long side using six penny duplex nails. Announce this next step as you view students nearing completion. “Once you have completed this part of the assignment, you may take the pieces of strapping and bring them over to the mock-up and attach them to each long side using six penny duplex nails.”
· For installation, instruct the students to pick up the precut floor joist, crown them using an arrow to identify the top edge, and lay them on top of the markings on the strappings at 16 on center. While students are waiting to get to the mock-up, they may practice their layout skills by turning over the strapping and layout either 12 inch on center or 24 inch on center. Once they have completed their installation on the mock-up, the students should be instructed to return to their work stations and clean up.
· At the mock-up, check for layout accuracy by verifying that the floor joist is equally spaced and parallel. 

Lesson Closing
· Write the following prompt on the board: “Why are mathematical and assembly accuracy in floor framing systems crucial to the safety of a structure?” Ask students to respond to the prompt using complete sentences, and to hand that in when they finish. Grade using the Written Response Rubric.



[bookmark: L5][bookmark: Lesson5][bookmark: _Toc421797352]Lesson 5: Bridging

Brief Overview of Lesson: Students will be able to layout, measure, cut, and install bridging for a typical floor system. As you plan, consider the variability of learners in your class and make adaptations as necessary.

Prior Knowledge Required: Basic carpentry skills and basic carpentry math skills, the ability to identify scale on basic working drawings, general knowledge of layout tools (framing square and tape measure), reading standard tape measure, portable power tool use (miter saw, battery operated drill, and fasteners), carpentry safety and health knowledge and skills (strand 2.A)

Estimated Time: 90 Minutes

Resources for Lesson: bridging example, bridging handout, framing square, carpenters tape measure, 1x3 strapping, miter saw, battery operated drill and fasteners, Bridging Test, carpenters pencil
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Lesson #5: Bridging
Time (minutes): 90 Minutes

Overview of the Lesson: Students will follow a precise, complex, multistep procedure using key terms and symbols according to industry standards in constructing a floor frame to the level of sub floors and their thicknesses. 

Standard(s)/Unit Goal(s) to be addressed in this lesson: 
2.H.01.07 	Describe the purpose for bridging and apply bridging.
RST. 3 	Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks, attending to special cases or exceptions defined on the text.
RST. 4 	Determine the meaning of symbols, key terms, and other domain specific words and phrases as they are used in a specific scientific or technical context relevant to grades 9-10 texts and topics. 
SMP.6 	Attend to precision

Essential Question(s) addressed in this lesson: 
Why are mathematical and assembly accuracy in floor framing systems crucial to the safety of a structure? 

Objectives:
· Students will understand that the building code specifies the requirements to ensure that frames are structurally sound to prevent collapse.
· Students will understand that prerequisite math skills are essential in order to build an accurate and safe structure.
· Students will be skilled at performing proper floor framing techniques.
· Students will be skilled at applying carpentry math principles as necessary.
· Students will know framing vocabulary.

Language Objectives: Base on individual needs of English language learners. 

Targeted Academic Language
· Cross bridging
· Solid bridging
· Solid blocking


What students should know and be able to do before starting this lesson
Read a tape measure; use of portable power tools; use of layout tools, carpentry and health knowledge and skills (strand 2.A)

Anticipated Student Misconceptions 
· Floors squeak because they are old. 
· Bridging is used to cross bodies of water. 

Instructional Materials/Resources/Tools 
Framing square, carpenters tape measure, 1x3 strapping, miter saw, and battery-operated drill with appropriate fasteners

Classroom copies of:
· KWL Bridging Worksheet
· Bridging Working Drawings Handout
· Bridging Quiz (with corresponding answer key for teacher use)

Instructional Tips/Strategies/Suggestions for Teacher 
· All shop safety has been previously covered but suggest a quick review as good practice. 
· Explaining use of the Pythagorean Theorem and its practical applications in carpentry will be a helpful review for some students.

Assessment: Bridging Test


Lesson Details  

Lesson Opening: 
· Start by saying: “Today we will begin with a short introduction about bridging and why it is installed.” 
· Show the class where the bridging is installed on the mock up. Identify the following components:
· cross cridging
· solid blocking
· fire blocking



KWL Activator (10 minutes)
· Handout the KWL Bridging Worksheet to the students. Ask them to use the KWL worksheet and to fill in the first two columns. The class will look at the last column at the end of today’s lesson.

During the Lesson: 
· Before students arrive, make sure all the necessary resources and materials are available for student use. 
· “Bridging is used between floor joists at the mid-span between supporting members to distribute the load of the floor over a wider area. Bridging is installed a maximum of eight feet apart between supporting member girders and sills. Bridging can be solid wood, wood cross-bridging, or metal cross-bridging. Most times solid bridging is found over girders or over sills in the case of cantilevered joists. Solid bridging is the same size as floor joists and is installed in an offset manner to permit end nailing.”
· Demonstrate cutting lumber for cross bridging and explain the following bullets during the demonstration of laying out and cutting wood cross-bridging:
· Determine the actual distance between floor joists and the actual depth of the joist. For example, 2x10 floor joists 16 inches on center measure 14 ½ inches between them. The actual depth of the joist is 9 ¼ inches.
· Hold the framing square on the edge of a piece of bridging stock. Make sure the 9 ¼ inch mark of the tongue lines up with the upper edge of the stock. Also make sure the 14 ½ inch mark of the blade lines up with the lower edge of the stock. Mark lines along the tongue and blade across the stock.
· Rotate the square clock wise, keeping the same face up. Align the same dimensions in the same fashion as before. Mark along the tongue. Note: Make the actual length of the piece about ¼ inches shorter to ensure that it doesn’t extend below the bottom edge of the joist. (see hand out drawing #4)
· Bridging is then cut using a power miter saw. 

· “The next step to the process is installation. I will demonstrate the cross bridging installation.” Demonstrate the installation of cross bridging and explain the following steps:
· Determine the centerline of the bridging.
· Snap a chalk line across the tops of the floor joist from one end to the other.
· Install pieces in every other joist space on one side of the chalk line. 
· Fasten the pieces by screwing the bridging into the joist
· Leave a small space between the bridging pieces where they form an X to minimize floor squeaks.
· Continue to install bridging in the other spaces, but alternate them so that the top end of the bridging pieces are opposite each other where they are fastened to the same joist.
· Attach the bridging using the fasteners provided through the ends of the bridging into the top of the floor joist.
· Keep the top edges flush with the floor joists. 
· Install pieces in the remaining spaces on the opposite side of the line.

· Ask students to return to their work stations to lay out and cut one pair of wood cross bridging using the Bridging Working Drawings Handouts. Circulate to check for understanding, accuracy and any answer questions.Note: The handouts are the students’ guide. 
· After students complete the wood cross bridging assignment, explain and demonstrate metal cross bridging for contrast. Note that this method is more expensive, however it saves time. Some contractors like to use this method for this reason. Demonstrate metal cross bridging and explain the following:
· Metal cross-bridging has mostly eliminated the use of wood cross-bridging.
· Metal cross bridging is stronger and can be purchased according to joist size and spacing. Refer to actual version in class.
· Metal cross bridging is fastened in a manner similar to that used for wood. 
· The bridging is usually fastened to the top of the joists through predrilled holes in the bridging. Because the metal is thin, nailing to the top of the joists does not interfere with the subfloor.
· Some types of metal cross-bridging have steel prongs that are driven into the side of the floor joists.
· Demonstrate solid bridging and explain the following:
· Solid bridging is installed in alternate sequence to enable end nailing.
·  Explains solid bridging is generally used over girders.
· Solid bridging is used at over hangers.
· Solid bridging can replace cross bridging.
· Use the CEPA Rubric to grade student work.
· Say: “Complete the third column in the KWL Bridging Worksheet using what you have learned. Please hand them in when you have finished your work.”

Lesson Closing
Bridging Quiz: “Complete the Bridging Quiz. Please hand in the quiz when you are finished.”

[bookmark: L6][bookmark: Lesson6][bookmark: _Toc421797353]Lesson 6: CEPA (Teacher Instructions)

Brief Overview: Students will take on the role of a master carpenter working for a local shed manufacturer. The job is to construct the floors for the shed. The students plan a procedure and a physical mock up for a western platform frame for future employees to use as a prototype. This is a summative assessment in the carpentry floor framing unit, where students will demonstrate carpentry skills, safety and ability to follow building code regulations. Students will demonstrate their knowledge of principles of mathematics in carpentry, construction skills, and building code by taking the role of a carpenter building a floor system for a shed for a customer. As you plan, consider the variability of learners in your class and make adaptations as necessary.

Prior Knowledge Required: Information and skills from previous lessons.

Estimated Time: 12½ hours

Resources for Lesson/CEPA
Classroom Copies of the Following:
Lesson 4 Materials Cut List
Technical Terminology
CEPA Rubric (for teacher use)
CEPA Student Guide
CEPA Reflection
Drawings starting on page 50



Lesson 6: CEPA
Time: 12½ hours

Overview: Students take on the role of a master carpenter working for a local shed manufacturer. The job is to construct the floors for the shed. The students plan a procedure and a physical mock up for a western platform frame for future employees to use as a prototype. This is a summative assessment in the carpentry floor framing unit, where students will demonstrate carpentry skills, safety and ability to follow building code regulations. Students will demonstrate their knowledge of principles of mathematics in carpentry, construction skills, and building code by taking the role of a carpenter building a floor system for a shed for a customer.


Standards(s)/Unit Goal(so) to be addressed in this lesson: 
2.H.01		Describe and apply the factors in the construction of floor framing systems.
2.H.01.02	Identify floor framing members.
2.H.01.03	Explain why and demonstrate how to crown joists.
2.H.01.04	Explain the purpose of sill seal.
2.H.01.05	Demonstrate accurate layout to receive floor joists.
RST.3	Follow precisely a complex multistep procedure when taking measurements or performing technical tasks/ analyze the specific results based on explanations in the text.
RST.4	Determine the meaning of symbols, key terms, and other carpentry specific words and phrases as they are used in specific technical context relevant to grade level texts.
2.D.04		Apply carpentry math principles.
2.D.04.01	Read a tape measure to 1/16th of an inch.
2.D.04.02	Add/subtract fractions.

Essential Question(s) addressed in this lesson:
Why are mathematical and assembly accuracy in floor framing systems crucial to the safety of a structure?
How does following the code promote sound structure?

Objectives:
· Students will understand that the building code specifies the requirements to ensure that frames are structurally sound to prevent collapse.
· Students will understand that prerequisite math skills are essential in order to build an accurate and safe structure.
· Students will understand that the process through which weight is transferred from the structure to the foundation.
· Students will know associated code requirements.
· Students will know framing vocabulary.
· Students will be skilled at performing proper floor framing techniques.
· Students will be skilled at crowning joists.
· Students will be skilled at applying nail spacing, subfloor material, and bridging according to code.
· Students will be skilled at applying carpentry math principles as necessary.

Language objectives: Base on individual needs of English language learners.

Targeted Academic Language
Floor joist, band joist, cross bridging, sill, sill sealer, anchor bolt, framing square, and solid bridging

What students should know and be able to do before starting the lesson: 
· Basic measurement 
· Basic carpentry math 
· Use of layout tools
· Safe use of portable power tools
· Carpentry and Health knowledge and skills (strand 2.A)
· Read basic working drawings

Anticipated Student Misconceptions
· Performing accurate layout is not important
· Most students assume all lumber is straight
· House sits on attached foundation

Instructional Tips/Strategies/Suggestions for Teacher
· Students must  understand the building process is based on certain standards and that 16 inches on center is a common framing standard. It is the standard used in framing the floor in this unit.
· Accuracy in measurement is critical and should align with industry standards.
· Supervise only for safety in order to assess student individually and independently.

Assessment
· CEPA Writing Rubric for Multi-step Procedure (sample for teacher to follow)
· CEPA Performance 


Lesson Details
	
Lesson Opening
CEPA Introduction (10 minutes)
· “Welcome to the final lesson in the carpentry floor framing system. This is your opportunity to demonstrate what you have learned about the principles of mathematics in carpentry, construction skill, and building code. We will now go over the instructions for the final assessment.”
· Handout CEPA Student Instructions.

During the Lesson 
CEPA (12 hours)
· Give students time and resources to create plan of procedure and a physical mock up for a western platform frame for future employees to use as a prototype. Supervise for safety, but do not assist the student in any way.
· CEPA scenario: “You are a master carpenter working for a local shed manufacturer. Your job is to construct the floors for the shed. You have been selected to plan a procedure and a physical mock up for a western platform frame for future employees to use as a prototype.
· Goal: Your job is to create a plan of procedure and a physical mock up.
· Role: Master carpenter
· Audience: Future employees
· Situation: In recognition of your hard work and shop knowledge, the owner of the shed company has selected you to create a plan a multi-step procedure and physical mock up for western platform frame system.
· Product/Performance Task: You have been asked to produce a plan of multi-step procedure and physical mock up for western platform frame system. The multi-step procedure should include carpentry specific terminology, mathematical principles, and attention to precision. 
· Additional student instructions: These handouts are to be used as a guide to complete your assignment. Follow the diagrams with dimensions and the pictures to build the floor system.
1. Use the cut list resource to calculate the amount of lumber you will need for the assignment.
2. Use the tool list you created and go and get your tools.
3. Use your handouts as a guide to build your physical mock of a western platform frame system.
4. Create a multi-step procedure for the construction of a western platform frame.

Lesson Closing
CEPA Reflection (20 minutes)
After completing the CEPA, students will complete a one page reflection to answer the questions from the CEPA Reflection. 


[bookmark: StudentInstructions]CEPA Student Instructions


	Name:
	
	Date:
	



These handouts are to be used as a guide to complete your assignment. Remember you are a master carpenter in a local shed manufacturer. Follow the diagrams with dimensions and the pictures to build the floor system. You have been also asked to create a multi-step procedure for future employees.


1. Use the cut list resource to calculate the amount of lumber you will need for the assignment.

2. Using the tool list you created, go and get your tools.

3. Use your handouts as a guide to build your physical mock of a western platform frame system.

4. Create a multi-step procedure for the construction of a western platform frame.




[bookmark: L6CEPAReflection]Lesson 6: CEPA Reflection

	Name:
	
	Date:
	


Directions: Respond to the following questions using complete sentences.

1) Why are mathematical and assembly accuracy in floor framing systems crucial to the safety of a structure?





2) How does following the code promote sound structure?






3) What do you feel is the MOST IMPORTANT THING that you learned about creating a physical mock-up of a western platform frame and a multi-step procedure?





4) Do you feel the multi-step procedure is enough for a new employee to follow? Why or why not?

[bookmark: CEPARubric]CEPA Rubric – Performance

	Name:
	
	Date:
	



Following the floor frame packet the students will cut, layout, drill and assemble a 48” x 96” western platform frame. All components will be cut and assembled according drawings and specification provided by the instructor.
	Identifier
	4
Exemplary
	3
Accomplished
Proficient
	2
Developing
Emerging
	1
Beginning/Novice
	0
Unacceptable

	Quality/Accuracy
	Always accurate within industry standards, no prompting
	Consistently is accurate within industry standards, little or occasional prompting 
	Frequently is accurate within industry standards, may requiring prompting
	Rarely is accurate within industry standards and requires considerable amount of prompting 
	No attempt or not meeting industry standard

	Time Management
	Always finished task within allotted time 
	Consistently finished task within allotted time
	Frequently finished task within allotted time
	Rarely finished task within allotted time
	No attempt 

	Safety
	Always uses proper safety protocol with equipment and procedures
	Consistently uses proper safety protocol with equipment and procedures
	Frequently uses proper safety protocol with equipment and procedures
	Rarely uses proper safety protocol with equipment and procedures
	No attempt

	Explanation/
Demonstration

	Always uses proper construction terminology and is able to explain in great detail the correct procedure
	Consistently uses proper construction terminology and is able to explain in good detail the correct procedure
	 Frequently uses proper construction terminology and is able to explain with limited detail the correct procedure
	Rarely uses proper construction terminology and/or is unable to explain in detail the correct procedure
	No attempt or unable to explain/ demonstrate

	Teacher Comments:
	
	
	
	
	




CEPA Rubric: Multi-Step Written Procedure

	Name:
	
	Date:
	



	Evaluator:
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	4
	3
	2
	1
	0

	Accuracy of
Content
	The content is completely accurate.
	Most of the content is presented accurately. 
	There are some significant inaccuracies in the content. 
	Most of the content is not accurate. 
	Not attempted

	Clarity/Details
	The procedure is exceptionally clear and contains correct construction terminology and many details to fully explain the task. 
	The procedure is generally clear with correct construction terminology to explain the task. 
	Some correct construction terminology to explain the task but not always clear.
	The procedure is unclear and not sufficiently detailed to convey the task. 
	Not attempted

	Organization
	Procedure is easy to follow and steps are in a proper sequential order.
	Procedure contains most steps in the proper sequential order. 
	Procedure contains some steps in the proper sequential order.
	Procedure is unclear and/or not in proper sequential order. 
	Not attempted

	Grammar & Spelling (Conventions)
	No errors in grammar or spelling that affect understanding of procedure. 
	A few minor errors in grammar and/or spelling (1-3) do not distract from understanding the
procedure. 
	A number of minor errors in grammar and/or spelling may distract the from understanding the procedure. 
	Numerous and significant errors in grammar and/or spelling distract the distract from understanding the procedure. 
	Not Attempted
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AREA FORMULAS
Square
A = s2, s = side length
Rectangle
A = lw, l = length, w = width or A = bh, b = base, h = height
Circle
A = r2,  ≈ 3.14, r = radius
Pythagorean Theorem
a2 + b2 = c2
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Directions: Answer the following questions. Use a calculator if necessary. 
1. What is the square footage of a room 10’ X 10’? 

2. What is the total area of a table that measures 5’ x 15’? 

3. What is the area of a circular patio with a measurement of a 20’ diameter? 

4. What is the area of a triangle with a run of 8’ and a rise of 6’? 

5. Using question four’s dimensions, what is the length of the hypotenuse? 

6. Change 112 inches into feet and inches. 

7. Change .75 into a fraction. 

8. If standard floor joists are spaced 16” on center and each floor joist measures 1 ½” thick, what is the distance between two floor joists? 


9. If a piece of plywood measures 4’ x 8’, what is the distance around the perimeter? 


10. If a rectangular room is 120 square feet and one wall is 12’, what is the length of the other wall? 
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Directions: Answer the following questions. Use a calculator if necessary. 

1. What is the square footage of a room 10’ X 10’? 100 square feet

2. What is the total area of a table that measures 5’ x 15’? 75 square feet

3. What is the area of a circular patio with a measurement of a 20’ diameter? 314 square feet

4. What is the area of a triangle with a run of 8’ and a rise of 6’? 24 square feet

5. Using question four’s dimensions, what is the length of the hypotenuse? 10 feet

6. Change 112 inches into feet and inches. 9 feet four inches

7. Change .75 into a fraction. 3/4 

8. If standard floor joists are spaced 16” on center and each floor joist measures 1 ½” thick, what is the distance between two floor joists? 14 ½ inches

9. If a piece of plywood measures 4’ x 8’, what is the distance around the perimeter? 24 feet

10. If a rectangular room is 120 square feet and one wall is 12’, what is the length of the other wall? 10 feet
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Directions: Answer the following questions. Use a calculator if necessary. 
1. What is the square footage of a room 8’ X 8’?  

2. What is the total area of a table that measures 3’ x 7’?  

3. What is the area of a circular patio with a measurement of a 10’ diameter? 

4. What is the area of a triangle with a run of 4’ and a rise of 3’?  

5. Using question four’s dimensions, what is the length of the hypotenuse? 

6. Change 87 inches into feet and inches. 

7. Change .50 into a fraction. 

8. If standard floor joists are spaced 24” on center and each floor joist measures 1 ½” thick, what is the distance between two floor joists?  



9. If a piece of plywood measures 4’ x 10’, what is the distance of the perimeter?  



10. [bookmark: L1CarpentryMathPostAssessmentANSWERKEY]If a rectangular room is 144 square feet and one wall is 12’, what is the length of the other wall?  
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Directions: Answer the following questions. Use a calculator if necessary. 
1. What is the square footage of a room 8’ X 8’?  
64 square feet
2. What is the total area of a table that measures 3’ x 7’?  
21 square feet
3. What is the area of a circular patio with a measurement of a 10’ diameter? 
157 square feet
4. What is the area of a triangle with a run of 4’ and a rise of 3’?  
6 square feet
5. Using question four’s dimensions, what is the length of the hypotenuse? 
5 feet 
6. Change 87 inches into feet and inches. 
7 feet three inches
7. Change .50 into a fraction. 
1/2
8. If standard floor joists are spaced 24” on center and each floor joist measures 1 ½” thick, what is the distance between two floor joists?  
22 ½”

9. If a piece of plywood measures 4’ x 10’, what is the distance of the perimeter?  
28’

10. If a rectangular room is 144 square feet and one wall is 12’, what is the length of the other wall?  
12’ 
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	Band Joist
A brace or an arrangement of braces fixed between floor or roof joists to keep them in place.
	Beam 
Used to support floors or roofs. 

	Built up Girder
Any of a number of small, parallel beams of timber, steel, reinforced concrete, etc., for supporting floors, ceilings, or the like. 
	Anchor Bolt
A long, usually L-shaped, bolt embedded in concrete or another strong material for the purpose of fastening to a foundation or other support.

	Cross-bridging
A brace or an arrangement of braces fixed between floor or roof joists to keep them in place.
	Double Header
A framing member crossing and supporting the ends of joists, studs, or rafters so as to transfer their weight to parallel joists, studs, or rafters.

	Fire Blocking
Blocking put in place to prevent spread of fire through open cavities.
	Framing Square
A steel square used by carpenters; 
a hand tool consisting of two straight arms at right angles. Larger than a try square. 

	Joist Hanger
Metal brackets which hold joist ends. Hangers are often easier than toe-nailing joists.
	Lally Column
Round thin walled structural steel column oriented vertically to provide support to beams or timbers stretching over long spans. 

	Sill Sealer
5-1/2" Sill Seal Roll. Styrofoam insulation products offer high moisture resistance; Reduces air infiltration. 
	Sill
A horizontal timber, block, or the like serving as a foundation of a wall, house, etc.

	Solid-Blocking
A solid member placed between adjacent floor joists near the center of the span to prevent joists from twisting floor joist.
	Trimmer
A joist or rafter supporting one of the ends of a header at the edge of a well hole.


Lesson 2: Words for Wood – Technical Terminology
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Directions: Write an “X” in the box if you think the question/statement is true (T) or false (F).

	Question:
	T
	F

	1. A carpenter can install floor joists at random intervals.
	
	

	2. Sills are the very first members installed at the base of a frame.
	
	

	3. The crown of a floor joist should be placed down when installing floor joist.
	
	

	4. Floor joists are the major support members of a stairwell.
	
	

	5. A building inspector is responsible for making sure the building is framed according to the building code.
	
	

	6. Modern subfloors are typically made up of a series of 8” boards placed parallel with one another.
	
	

	7. Lally columns are tubular steel filled with a slurry of concrete.
	
	

	8. It is important for sills to be installed parallel and square.
	
	

	9. Sill insulation is applied between the sheathing and the first floor joist.
	
	

	10. Framing lumber used to construct dwellings is straight and true.
	
	

	11. Most girders that hold up buildings are solid member.
	
	

	12. A band joist is a framing member that surrounds the out edges of a western platform frame.
	
	

	13. Does a house built with a balloon frame have fire blocking?
	
	

	14. Wood glue is commonly used in the construction of a western platform frame.
	
	

	15. Foundation systems are always constructed square and true.
	
	

	16. Carpenters often use the Pythagorean Theorem to determine if a building foundation is square.
	
	

	17. Cross bridging is the only type of bridging used in the construction of a western platform frame.
	
	

	18. Is solid bridging use in stairwell construction?
	
	

	19. A header runs perpendicular to the trimmer joists.
	
	

	20. Does a carpenter need to understand the building code?
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	Question:
	T
	F

	1. A carpenter can install floor joists at random intervals.
	
	x

	2. Sills are the very first members installed at the base of a frame.
	x
	

	3. The crown of a floor joist should be placed down when installing floor joist.
	
	x

	4. Floor joists are the major support members of a stairwell.
	
	x

	5. A building inspector is responsible for making sure the building is framed according to the building code.
	
	x

	6. Modern subfloors are typically made up of a series of 8” boards placed parallel with one another.
	
	x

	7. Lally columns are tubular steel filled with a slurry of concrete.
	x
	

	8. It is important for sills to be installed parallel and square.
	x
	

	9. Sill insulation is applied between the sheathing and the first floor joist.
	
	x

	10. Framing lumber used to construct dwellings is straight and true.
	
	x

	11. Most girders that hold up buildings are solid member.
	
	x

	12. A band joist is a framing member that surrounds the out edges of a western platform frame.
	x
	

	13. A house built in the balloon frame style has fire blocking installed.
	
	x

	14. Wood glue is commonly used in the construction of a western platform frame.
	
	x

	15. Foundation systems are always constructed square and true.
	
	x

	16. Carpenters often use the Pythagorean Theorem to determine if a building foundation is square.
	x
	

	17. Cross bridging is the only type of bridging used in the construction of a western platform frame.
	
	x

	18. Solid bridging is typically used in stairwell construction.
	
	x

	19. A header runs perpendicular to the trimmer joists.
	
	x

	20. Does a carpenter need to understand the building code?
	x
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Orthographic Drawings of the Sill Labeled Top and Bottom
[image: ]
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Isometric Drawing of the Sill
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Photos of a Mock-up Sill
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[image: WOOD SILL PICTURE]
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	3
Exemplary
	2
Proficient
	1
Needs
Improvement
	0
Unsatisfactory

	Organization
	The summary begins with a clear topic sentence. All other major points are stated and arranged in logical order. A concluding sentence effectively brings the summary to a close.
	The summary begins with a topic sentence. All other major points are stated and arranged in logical order. A concluding sentence brings the summary to a close.
	The summary begins with an unclear topic sentence. Some points are stated and arranged in logical order. The summary may lack a conclusion. 
	No Summary; lacks unity and coherence.

	Elements of Summaries
	The overall purpose of the summary is clear; the summary expresses only the main idea and major points of the original selection; the writing is tailored to the audience; Word choice is consistently efficient and concise.
	The overall purpose of the summary is stated; the summary expresses the main idea and major points of the selection; word choice is efficient and concise.
	The summary does not accurately express the main idea or most major points of the selection; word choice is vague or repetitive.
	The summary is unclear. Word choice is confusing or misleading.

	Grammar, Usage, Mechanics, and Spelling
	There are few or no errors in mechanics, usage, grammar, or spelling.
	There are some errors in mechanics, usage, grammar, or spelling.
	There are serious errors in mechanics, usage, grammar, or spelling.
	Serious errors in mechanics, usage, grammar, or spelling make the summary difficult to understand.
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	Descriptions
	Done

	1.
	Gather appropriate equipment: pencil, tape measure, chalk line, 4 nails and hammer.
	

	2.
	Bring equipment to work station.
	

	3.
	On work station table top label each corner 1 to 4 in a clock wise manner.
	

	4.
	Measure in from each end of both long edges with a tape measure 5 ½ inches and put a mark.
	

	5. 
	Measure in from each end of short edges with the tape measure 5 ½ inches and put a mark.
	

	6.
	Extend all lines in the corners so that they insect with the adjacent mark. (Note: lines should form an X in each corner)
	

	7.
	Measure diagonally from opposite corners and write dimension down on the table top. 
	

	8.
	Repeat and proceed for other two corners. 
	

	9.
	Check to see if both dimensions match; if not make adjustments. 
(if dimensions are not equal the foundation is not square)
	

	10.
	Place 1 nail in the X in each corner and insert nail with hammer.
	

	11.
	Loop end of chalk line around the nail of corner 1.
	

	12.
	Stretch line tight to corner 2.
	

	13.
	Then snap line.
	

	14.
	Repeat this process for remaining 3 sides. Lay out is now complete.
	

	15.
	Clean area, remove nails from table top.
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	Descriptions
	Done

	1.
	Gather the following equipment: pencil, tape measure, speed square, circular saw, power drill with ¾ spade bit, 2 saw horses, and pad of paper.
	

	2.
	Bring the above equipment to the work station. 
	

	3
	Bring tape measure, pencil and paper to mock in classroom.
	

	4.
	Measure the short end of mock with tape measure. 
	

	5.
	Record the width dimension on the pad of paper.
	

	6.
	Return with equipment to work station.
	

	7.
	Take 1 piece of plywood (1/2 x 5 1/2 x 96”) to work station and place on saw horses.
	

	8.
	Using the width dimension recorded, measure on plywood one end to middle and mark with tape measure.
	

	9.
	Cut piece as marked.
	

	10.
	Return to mock-up with cut piece to check for precision. Super impose on mock-up to see if it fits. 

	

	11.
	Place this wood piece (sill component) on edge up against the anchor bolts of mock-up and draw a line of each of anchor bolt on the wood marking anchor bolt location.
	

	12.
	Lay the sill component on its back, measure the distance from the chalk line to center of bolt.
	

	13.
	Record dimension on pad of paper.
	

	14.
	Place the tape measure on the long edge of sill component and use the dimension recorded make a mark accordingly
	

	15.
	Repeat this process for the remaining anchor bolts.
	

	16.
	Once the layout for anchor bolts is complete, return to work station.
	

	17.
	Place the laid out sill component on the saw horses.
	

	18.
	Using power drill and ¾ inch bit drill holes at each marked location of anchor bolts.
	

	19.
	Return with mock-up with drilled sill component and check for fit, by placing sill component over anchor bolts (if sill component doesn’t fit ---redo process).
	

	20.
	Repeat this process for the remaining three pieces. This will complete the first layer of sills.
	

	21.
	Continue this process with the second sill layer. Note use your sill framing plan drawing.
	

	22.
	Make sure all sill components fit on mock. If not redo.
	

	23.
	Clean up your area.
	







Lesson 4: Existing Foundation Mock-Up According to Working Drawings

Name: _________________________________________________	Date: ____________________________
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	Name of Part
	Part #
	# of
Pieces
	Length
	Width
	Thickness

	Band Joist
	B1
	2
	8’- 0”” 
	5-1/2” 
	1-1/2”

	Band Joist
	B2
	2
	7’- 9””
	5-1/2” 
	1-1/2”

	Trimmers
	TR1
	4
	7’- 9””
	5-1/2” 
	1-1/2”

	Headers
	HD1
	4
	2’- 6-1/2”
	5-1/2” 
	1-1/2”

	Floor Joist
	FL1
	2
	7’- 9””
	5-1/2” 
	1-1/2”

	Cross bridging
	CB1
	2
	
	5-1/2” 
	1-1/2”

	Cross bridging
	CB2
	2
	
	5-1/2” 
	1-1/2”

	Solid Bridging
	SB1
	
	1’-11”
	5-1/2” 
	1-1/2”

	Solid Bridging
	SB2
	
	1’-2-1/2”
	5-1/2” 
	1-1/2”

	Sill bottom layer
	SBL1
	2
	8’- 0”
	5-1/2” 
	1-1/2”

	Sill bottom layer
	SBL2
	2
	7’- 1”
	5-1/2” 
	1-1/2”

	Sill top layer
	STL1
	2
	8’- 0”
	5-1/2” 
	1-1/2”

	Sill top layer
	STL2
	2
	7’- 1”
	5-1/2” 
	1-1/2”

	Plywood
	Pl1
	1
	8’- 0”
	4’-0” 
	¾”
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	This is what I Know…
	This is what I Want to know…
	This is what I have Learned…
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[image: ]Bridging
Bridging is used between floor joists at mid-span between supporting members to distribute the load of the floor over a wider area. Bridging is installed a maximum of 8 feet apart between supporting members such as girders and sills.  
Bridging can be solid wood, wood cross-bridging, or metal cross-bridging. Typically solid blocking is found over girders or over sills in the case of cantilevered joists. Solid bridging is the same size as floor joists, and is installed in an offset manner to permit end nailing. 
Bridging Installation 
1) Determine the centerline of the bridging. Snap a chalk line across the tops of the floor joists from one end to the other.
2) Install pieces in every other joist space on one side of the chalk line. Fasten the pieces by nailing through the joists into their ends. Keep the top edges flush to fit with the floor joists. Install pieces in the remaining spaces on the opposite side of the line.
Wood cross-bridging is usually made from 1x3 lumber and is attached to the floor joists using two 6D nails at each end. This bridging is installed in crisscrossed double rows between the joists. See fig. 9-7 page 241 for layout and cutting of wood cross-bridging.
Wood Cross-Bridging Layout
1) Determine the actual distance between floor joists and the actual depth of the joist. For example, 2x10 floor joists 16 inches OC measure 14 ½ inches between them. The actual depth of the joist is 91/4 inches.
2) Hold the framing square on the edge of a piece of bridging stock. Make sure the 91/4-inch mark of the tongue lines up with the upper edge of the stock. Also make sure the 14 ½ - inch mark of the blade lines up with the lower edge of the stock. Mark lines along the tongue and blade across the stock.
3) Rotate the square, keeping the same face up. Align the same dimensions in the same fashion as before. Mark along the tongue. Note: Make the actual length of the piece about ¼ inch shorter to ensure that it doesn’t extend below the bottom edge of the joist. Bridging is then cut using a power miter saw.

Wood Cross-Bridging Installation
1) Snap a chalk line across the tops of floor joists in the center of bridging row.
2) Start two 6d nails in one end of the bridging before putting it into place.
3) Place it flush with the top of the joist on one side of the line and drive the nails home. Nail only the top end. The bottom ends are not nailed until the subfloor is fastened down.
4) Within the same joist cavity or space, fasten another piece of bridging to the other joist. Leave a small space between the bridging pieces where they form an X to minimize floor squeaks.
5) Continue installing bridging in the other spaces, but alternate so that the top ends of the bridging pieces are opposite each other where they are fastened to the same joist.
Metal cross-bridging has mostly eliminated the use of wood cross-bridging. Metal cross-bridging is stronger and can be purchased according to joist size and spacing. See the figure below for installation and layout instructions. 
Installing metal cross-bridging:
1) Metal cross- bridging is fastened in a manner similar to that used for wood cross-bridging. The method of fastening may differ according to the style of bridging. The bridging is usually fastened to the top of the joists through predrilled holes in the bridging. Because the metal is thin, nailing to the top of the joists does not interfere with the subfloor.
2) Some types of metal cross-bridging have steel prongs that are driven into the side of the floor joists. 

[image: ]
Hold the framing square on the edge of a piece of bridging stock. Make sure the 9-1/4-inch mark of the tongue lines up with the upper edge of the stock. Also make sure the 14 ½ inch mark of the blade lines up with the lower edge of the stock. Mark lines along the tongue and blade across the stock.

[image: ]
Rotate the square, keeping the same face up. Align the same dimensions in the same fashion as before. Mark along the tongue. Note: Make the actual length of the piece about ¼ inch shorter to ensure that it doesn’t extend below the bottom edge of the joist. Bridging is then cut using a power miter saw.
[image: ]
[bookmark: L5BridgingQuiz]

Lesson 5: Bridging – Quiz
	Name:
	
	Date:
	




[image: ]This work is licensed by the MA Department of Elementary & Secondary Education under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License (CC BY-NC-SA 3.0). Educators may use, adapt and/or share. Not for commercial use. To view a copy of the license, visit http://creativecommons.org/licenses/byj-nc-sa/3.0/  
Draft July 2015		Page 59 of 59
Answer the following multiple choice questions.
1. Bridging is usually found in/on:
a. On top of floor joist
b. Between floor joist
c. Between girders
d. In stair 
2. What size fasteners are used to attach bridging to floor joist?
a. Lag bolt
b. 10-D nail
c. 6-D nail
d. 16-D nail
3. Why is it important to snap a line in bridging?
a. To ensure it is perpendicular
b. To locate an adjacent wall
c. To show building inspector it is done
d. To maintain a straight line
4. What tool is used to lay out bridging?
a. Speed square
b. Combination square
c. Plumb bob
d. Framing square
5.  What method does a carpenter use to install solid bridging?
a. Nailing through joist
b. With anchor bolts
c. With joist hangers
d. Gluing and clamping
6. Which one of the following is most commonly used?
a. Solid bridging
b. Wood cross bridging
c. Metal cross bridging
d. Fire blocking
7. Where is bridging installed on floor joist?
a. Close to the girder
b. Mid span
c. On the outer edge
d. Six feet from the girder
8. Metal bridging comes in sizes according to what?
a. Size and spacing
b. Width of the floor joist
c. Thickness of the floor joist
d. Length of floor joist


Answer the following questions in complete sentences.
1. Identify 2 types of cross bridging and explain the benefits of each one? 

	

	



1. What are the benefits of bridging?
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1. 
1. Bridging is usually found in/on:
1. On top of floor joist
1. Between floor joist
1. Between girders
1. In stair 
1. What size fasteners are used to attach bridging to floor joist?
1. Lag bolt
1. 10-D nail
1. 6-D nail
1. 16-D nail
1. Why is it important to snap a line in bridging?
1. To ensure it is perpendicular
1. To locate an adjacent wall
1. To show building inspector it is done
1. To maintain a straight line
1. What tool is used to lay out bridging?
1. Speed square
1. Combination square
1. Plumb bob
1. Framing square



1.  What method does a carpenter use to install solid bridging?
1. Nailing through joist
1. With anchor bolts
1. With joist hangers
1. Gluing and clamping
1. Which one of the following is most commonly used?
1. Solid bridging
1. Wood cross bridging
1. Metal cross bridging
1. Fire blocking
1. Where is bridging installed on floor joist?
1. Close to the girder
1. Mid span
1. On the outer edge
1. Six feet from the girder
1. Metal bridging comes in sizes according to what?
1. Size and spacing
1. Width of the floor joist
1. Thickness of the floor joist
1. Length of floor joist


1. Identify 2 types of cross bridging and explain the benefits of each one? 
Wood cross bridging is less expensive and readily available. 
Metal cross bridging saves time and stronger.

2. What are the benefits of bridging?
Adds rigidity to the floor system and prevents squeaky floors.
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