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Course: AG-AMI-01.421

Agricultural Mechanics I
Unit 6:
Woodworking


Lesson 1:
Identifying Types and Grades of Lumber

Georgia Performance Standards: AG-AMI-6 (a-c)

Academic Standards: ELA10C1, ELA9RC2, ELA12LSV1, ELA9RL5, MA1P1, MA1P3, SCSh2, SCSh4, SCSh3
National Standards:

Objectives: 

1.
Describe common woods; including hardness and uses.

2.
Grade wood materials.

3.
Classify common dimension of wood materials for industry standards.
Teaching Time: 1 hour
Grades: 9-12

Essential Question: How is wood chosen for woodworking projects?

Unit Understandings, Themes, and Concepts:

Students will learn how to describe common woods; including hardness and uses. Students will also learn how to classify common dimension of wood materials for industry standards.
Primary Learning Goals:

Students will be able to classify common dimension of wood materials for industry standards.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:

Boyd, J.S. Practical Farm Buildings. Interstate Printers and Publishers, Inc. 
Danville, Illinois.

Burke, Stan & T.J. Wakeman. Modern Agricultural Mechanics. Interstate 
Publishers, Inc. Danville, IL.

Herren, Ray V.   Agricultural Mechanics: Fundamentals and Applications.  Delmar Publishers, Inc.  Albany, NY.  

PPT_Lumber_Types_and_Grades_Borne_2004

Materials and Equipment:

Obtain a 1" x12" x 12" pine board for each student to make the tool box drawn in lesson 6.  Review the student section to determine the types of tools and woodworking machines that should be demonstrated for the students.

Handouts 1.4.1 and 1.4.2


Collected samples of various types of wood.  (These can be obtained from a local cabinet 

shop or woodworking shop).

PowerPoints:

Web Resources:

Georgia Performance Standards:

AG-AMI-6:  Students will identify types and grades of lumber used in today’s woodworking industry.

a. Describe common woods; including hardness and uses.

b. Grade wood materials.

c. Classify common dimension of wood materials for industry standards.

Academic Standards:



ELA10C1 The student demonstrates understanding and control of the rules of the English language, realizing that usage involves the appropriate application of conventions and grammar in both written and spoken formats. 

ELA9RC2 The student participates in discussions related to curricular learning in all subject areas.

ELA12LSV1 The student participates in student-to-teacher, student-to-student, and group verbal interactions.

ELA9RL5 The student understands and acquires new vocabulary and uses it correctly in reading and writing.

MA1P1. The student solves problems (using appropriate technology).

MA1P3. The student communicates mathematically.

SCSh2 The student uses standard safety practices for all classroom laboratory and field investigations.

SCSh3 The student identifies and investigates problems scientifically.

SCSh4 The student uses tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

Teaching Procedure

Introduction and Mental Set
Have two samples of wooden toolboxes for the students to examine.  Both toolboxes should have been built the same year.  One box should be constructed with proper grade of lumber and the second tool box made of the improper grade of lumber.  Ask the students to discuss their observations.  Which toolbox would they want to own?  Why is there a difference in the two toolboxes?  What caused the difference in appearance?
Discussion

1.
How is lumber sold?  

By the board foot and is calculated by using the following formula:

Length x Thickness x Width


L x T x W

12 if length is in feet


144 if length is in inches
Example:

A 10' x 1" x 12" board equals

10 x 1 x 12 or 120 = 10





12
  12

10 board feet

2.
What are the two classifications of lumber?  Display and discuss handouts 1.4.1 and 1.4.2.

A.
Softwoods, which come from trees such as, pine, cedar, fir, redwood, and cypress.  

· These are easy to work with because of their softness.

B.
Hardwoods which come from trees such as oak, ash, birch, cherry, sycamore, walnut, hickory and maple.

· It is almost impossible to drive nails in hardwoods and in knots in softwoods.

· Most farm buildings are made of softwoods

Note additional information may be found at                 diycom/DIY/article/0.2058.2244.FF.html 

3.
What are the grades of Softwoods?
A.
Common
Common lumber also has a number rating ranging from 1-5.  



As the number goes up the more defects the lumber has 



that might reduce its strength.


No. 1 (Construction)



Moderate-sized tight knot lumber that paints well.  Used 
for siding, cornice, shelving, paneling, some furniture.


No. 2 (Standard)



Lumber has larger and more knots.  Paints fair.  Similar 
uses as No. 1 grade.


No. 3 (Utility)



Lumber has splits and knotholes present and does not 
take paint well.  Lumber is used for crates, sheathing, 
subflooring, small furniture parts.


No. 4 (Economy)



Lumber has numerous splits and knotholes.  It has large 
waste areas in the lumber and does not take paint well.  
Lumber is used for sheathing, subflooring, and concrete 
forms.

No. 5 (Economy)



Lumber has large waste areas and coarser defects, 
which is unpaintable.  Uses are similar to No. 4 grade 
lumber.
B.
Select

A Select



Lumber has no knots, splits, or other visible defects.  
Lumber is for fine furniture, exposed cabinetry, trim 
and flooring.


B Select



Lumber has a few small defects, but nearly perfect.  
Lumber is used for fine furniture, exposed cabinetry, 
trim and flooring.


C Select



Lumber has small tight knots, which may be nearly 
perfect on one side.  Lumber is used for most furniture, 
shelving, some trim and flooring.


D Select



Lumber has more numerous “pin” knots and other small 
blemishes.  Lumber may be used for some furniture, 
shelving, some trim and flooring.
As the number goes up the more defects the lumber has that might reduce its strength.

C.
Common No. 4 and 5 lumber is used where strength is not a factor.  These are used where not much weight has to be supported by the lumber.

D.
Lumber is surfaced (dressed) on four sides before it is sold.  This means the wood is planed before it is sold.  A dressed 1" x 4" board is actually 3/4" x 3-1/2"

E.
Framing refers to the skeleton of a building made of wall studs, plates and rafters.

F.
Plywood is sold in 4' x 8' sheets and is labeled for either exterior or interior use.

G.
Wall siding should be made of redwood, cedar, and cypress.  Redwood and cedar will last a long time on exterior surfaces.

H.
Wooden floors should be made of select pine or oak lumber.

4.
What are the grades of Hardwoods?


A.
Standard Hardwood lumber grades



FAS




This grade of lumber is derived from an earlier grade 




known as “First and Seconds”.  This lumber is the best 



and most expensive grade of Hardwood lumber.  




Minimum sizes lumber for this grade is 6” wide and 8’ 




long.  This grade of lumber yields 83 1/3 percent of 




clear face cuttings.  FAS lumber is suitable for fine 




furniture, interior joinery, solid wood molding, and other 



applications where clear and wide boards are needed.




FAS 1-Face (F1F)





One face of the board meets FAS requirements and the 



poorer face meets Number 1 Common grade 





requirements.  Usually combined with FAS lumber, 




thereby providing at least one FAS face.




Selects





Face side is FAS and the back is No. 1 Common.  Boards 



are 4” and wider, 6’ and longer.  This grade of lumber 




yields 83 1/3 percent clear face cuttings.  This grade of 



lumber is a cost effective substitute for FAS grade 




lumber when only one good face is required.



No. 1 Common





This lumber grade is often referred to as “Cabinet” 




grade in the USA due to its extensive use for kitchen 




cabinets.  Boards are 3” and wider, 4’and longer.  This 




grade of lumber yields 66 2/3 percent of clear face 




cuttings. This grade of lumber provides good value, 




especially if relatively small pieces can be used.




No. 2A Common





Boards are 3” and wider, 4’ and longer.  This grade of 




lumber yields 50 percent of clear cutting face.  This 




lumber grade is the choice for US hardwood flooring 




industry.




No. 2B Common





Same as No. 2A Common grade, except that stain and 




other sound defects are admitted in the clear cuttings.  



This lumber grade is an excellent paint grade.




Sound Wormy





Same grade requirements as No. 1 Common and better, 



but has wormholes, limited sound knots and other 




imperfections allowed.  This grade is not commonly 




available.



No. 3 Common





Boards are 3” and wider, 4’ and longer.  Lumber yields 33 



1/3 percent clear face cuttings.  This grade of 





lumber is an economical choice for rough utility 





applications, such as crates, palettes and fencing.




No.3B Common





Boards are 3” and wider, 4’ and longer.  Lumber yields 25 



percent of clear face cutting.  Application is the same as 



No.3A Common.

5.
Activities
A.
Visit a lumber company and make a list of the types of lumber that is available.

B.
Select a 1" x 12" x 12" pine board and a 1" thick dowel to make the tool box drawn in lesson 6.

C.
Measure out the parts of the toolbox on the board you selected being careful to avoid knots or other defects in wood.  Never mark the parts touching each other because space must be left for the thickness of the saw blade.

D.
Construct the toolbox after your instructor has demonstrated how to use the hand and power saws in the shop.  You will have to use a crosscut handsaw, table saw, thickness planer, wood lathe, hand droll, belt sander and band saw to complete the toolbox.

6.
Teacher Demonstration
Demonstrate the difference between softwood (example Pine) and hardwood (example oak) by having students drive nails in each.

7.
Field Trips and Follow up Instructions
Take a field trip to a lumber company to see the types of construction materials.  Students may also build an Ag In-the Classroom Resource chest in the shape of a barn for local elementary school.  Other projects of your choice may be substituted for the toolbox in this lesson.  The tool box was chosen because it requires the students to use a crosscut handsaw, table saw, thickness planer, wood lathe, hand drill, belt sander, band saw and hammer to complete the tool box.

8.
Attachments-Worksheets, Special Information for Teachers, Etc.

A Student & Teacher=s Guide (AEO24) is available from the Ag Ed Network and the Data Transmission Network Satellite  

Summary
Lumber is classified as either softwood or hardwood.  The grades of common lumber range from1 to 5.  The higher the number grade the weaker the lumber.  Common #4 and #5 grade lumber should only be used where not much weight has to be supported by the lumber.

Evaluation

Written test

Lab activity

1.4.1










Lumber Classification
	Structure/Use
	Select
	1
	2
	3
	4
	5

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


1.4.2
Lumber Classification

	Structure/Use
	Select
	1
	2
	3
	4
	5

	Finish Wood 
	X
	
	
	
	
	

	Roof Rafters
	
	X
	X
	
	
	

	Floor Joist
	
	X
	X
	
	
	

	Wall Studs and Plates
	
	
	
	X
	
	

	Concrete Forms
	
	X
	X
	
	
	

	Wall Forms
	
	X
	X
	X
	
	


Individual Learning Activity

Lesson:
Identifying Types and Grades of Lumber
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Describe common woods; including hardness and uses.

2.
Grade wood materials.

3.
Classify common dimension of wood materials for industry standards.
Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Identifying Types and Grades of Lumber
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Describe common woods; including hardness and uses.

2.
Grade wood materials.

3.
Classify common dimension of wood materials for industry standards.
Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                                 Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Identifying Types and Grades of Lumber
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Describe common woods; including hardness and uses.

2.
Grade wood materials.

3.
Classify common dimension of wood materials for industry standards.
Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes
Essential Question: 
How is wood chosen for woodworking projects?

Vocabulary
Lesson Evaluation
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