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Course: AG-AMI-01.421

Agricultural Mechanics I

Unit 5:
Woodworking
Lesson 1:
Identifying and Maintaining Woodworking Hand Tools


Georgia Performance Standards: AG-AMI-5 (a-c)

Academic Standards: ELA10LSV1 (i), ELA12LSV1, ELA9RL5, SCSh2, MA1P3, ELA10W3 
National Standards:

Objectives: 

1.
Demonstrate the use of woodworking hand tools.

2.
Demonstrate the proper care and storage of hand tools.

3.
Demonstrate the techniques for restoring worn, damaged, or abused tools to good working condition.
Teaching Time:
3.5 hours
Grades: 9-12

Essential Question: How are woodworking hand tools used?

Unit Understandings, Themes, and Concepts:

Students will learn how demonstrate the use of woodworking hand tools. Students will also learn how to demonstrate the techniques for restoring worn, damaged, or abused tools to good working condition.
Primary Learning Goals:

Students will be able to identify and explain techniques for restoring worn, damaged, or abused tools to good working condition.
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:

McDonnell, Leo P. and Kaumeheiwa, Alson.  The Use of Hand 

Woodworking Tools. Delmar Publishers, Inc., Albany, New York.

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

PPT_Measuring_Tools_Scott_Sommerlatte

Handout – Lab Board for Practice with Hand Tools

Materials and Equipment:

Boards of different lengths and widths, hand planes, framing and/or rafter square, combination square or try square, grinding wheel and oilstone, layout tools, edge cutting tools, crosscut hand saw, wooden mallet, wood chisel, drawknife, countersinking bit, boring tools and bits, keyhole saw, auger bits, copying saw, twist drill bit, nail hammer, nail set, wrenching bar, screwdrivers, fasteners/screws, carpentry video (Hand Tools for Beginning Carpenters), overhead - figure 8.10 from Agriculture Mechanics: Fundamentals and 
Applications

PowerPoints:

Web Resources:

Georgia Performance Standards:

AG-AMI-5:  Students will identify and Maintain woodworking hand tools used in the woodworking industry.

a.  Demonstrate the use of woodworking hand tools.

b. Demonstrate the proper care and storage of hand tools.

c.  Demonstrate the techniques for restoring worn, damaged, or abused tools to good working condition
Academic Standards:

ELA10LSV1 (i) The student employs group decision-making techniques such as brainstorming or a problem-solving sequence (e.g., recognizes problem, defines problem, identifies possible solutions, selects optimal solution, implements solution, evaluates solution)

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.

ELA10W3 The student uses research and technology to support writing. 

MA1P3. The student communicates mathematically.

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

Teaching Procedure

Introduction and Mental Set

There are several things to consider in laying out work accurately.  The first consideration is choosing the correct tool for the job.  The second consideration is using the tool correctly.  It is also necessary to know how to read the graduations on different measuring tools.  Show Carpentry Video about hand tools.

Discussion
1.
Measuring Tools
A.
The teacher will explain and demonstrate the proper use of each measuring tool.

B.
The students will demonstrate to the teacher how to measure various objects using the different measuring tools.
C.
Measuring and marking tools include such things as: Bench Rule, Chalk Line, Combination Square, Sliding T-Bevel Square, Spring Dividers, Calipers, Tape Measure, Marking Gauge, and Try Square.  

D.
Bench rules are used for bench work only, since it cannot be carried in your pocket. The bench rule is long and flat and resembles a yardstick, but it may only be 24" long.
2.
Framing and/or Try Square

A.
The teacher will explain and demonstrate the proper use of the framing and try square.

B.
The students will demonstrate to the teacher how to layout and check for squareness of a board, using the framing and try squares.

C.
The framing square has a body 24 inches long and a tongue 16 inches long.  Where the tongue and body join to form a 90o angle, they form the heel.  Both the inside and outside of the body and tongue have measurements on them.  

Transparency 1.3.1 shows how these are used to measure different materials.

D.
A try square is mainly used to check squareness of corner fits and ends of boards. The blade of the try square is a ruler that is usually 6" long.

3.
Layout Tools
A.
The teacher will explain and demonstrate the proper use of various layout tools.

B.
The teacher will explain and demonstrate how to layout

· straight lines

· parallel lines

· angles

· circles

· arcs

· irregular contours

· using the correct layout tool

C.
The students will demonstrate to the teacher how to layout straight lines, parallel lines, angles, circles, arcs, and irregular contours using the correct layout tool.

D.
A Chalk line is used to mark long, straight lines between two points that are far apart. The chalk line looks like a small fishing reel. Tap on the case of the chalk line with your hand so that the blue or red chalk will get on the line (string) before you stretch it between the two points you want to mark. After the line is stretched tightly, snap (raise and drop) the string so that the chalk will be transferred to the surface material you are marking.

E.
The combination square can be used as a marking gauge by setting the handle at the desired length on the ruler and holding a pencil against the end of the ruler while dragging the handle along the edge of the board.

F.
A sliding t-bevel is used for transferring angles from one board to another.
G.
Dividers are used to transfer measurements and calipers (used to measure the size of something that is round).

H.
Tape measurers usually come in lengths of 12', 25', 50', and 100'. The tape is marked like a ruler and slides back into a case after use.

4.
Turning Tools

A.
The teacher will explain how turning tools are used and demonstrate the proper use of each turning tool.

B.
The students will demonstrate to the teacher how to use turning tools properly.
5.
Saws

A.
The teacher will explain how to use, where to use, and when to use the many types of saws.

B.
Students will demonstrate to the teacher how to:

· Saw the end of a board square using a crosscut hand saw

· Saw a hole using the compass and/or keyhole saw

· Saw irregular contours using the coping saw

C.
The teacher will explain the proper way to care for sawing tools.

D.
The teacher will explain and demonstrate the six operations of reconditioning a saw:

· Jointing

· Shaping

· Dressing

· Rejointing

· Setting

· Reshaping

E.
The teacher will explain and demonstrate the proper way to care and store a sawing tool.

F.
The students will demonstrate to the teacher how to recondition a saw.

G.
Crosscut saws are used to cut across the grain and should be held at a 45-degree angle from the wood.

H.
Rip handsaws are used to cut with the grain and should be held at a 60-degree angle from the wood.

I.
Coping saws are used to cut curves and circles in thin wood. The blade is only 1/16-to1/8 inches wide and should cut on the down stroke in order to prevent the wood from jumping. The thin blades are easily broken and should be moved carefully through the wood.

J.
Compass and key hole saws are used to cut curves in thick wood. The pointed end may be inserted into a pre-drilled hole when making inside cuts.


6.
Bench Planes and Special Planes

A.
The teacher will explain the purpose of hand planes.

B.
The teacher will demonstrate how to use and adjust planes, and which plane to use for various applications.

C.
The students will demonstrate how to use a hand plane, by squaring the edge of a board using the hand plane.

D.
The teacher will explain the problems in using a dull plane iron.

E.
The teacher will demonstrate the proper technique in sharpening a plane iron using a grinding wheel and oilstone to produce a keen cutting edge.

F.
Students will sharpen a plane iron, and test it on the edge of a board for sharpness.

G.
A hand plane is essentially a chisel in a frame that controls the depth of a cut. A block plane is 5" to 6" long and is used in small places where larger planes will not fit.

H.
A jack plane is a general purpose plane that is 12" long. The jack plane=s blade should be held at an angle across the board but pushed straight when removing large amounts of wood. 

I.
A jointer plane is 20" to 24" inches long and is used to smooth out wide surfaces.

J.
All planes should be stored lying on their side to prevent the dulling of the blade.
7.
Edge Cutting Tools

A.
The teacher will explain the purpose and how to use the various edge cutting tools for different applications.
B.
Chisels are used to remove sections of wood. An example would be the recessed areas in the edge of a door where the hinges will be installed. The chisel should only be hit with a wooden or other soft head hammer. Steel hammers may crack the handle of a chisel. The cutting edge of the chisel should be sharpened to a 25-degree to 30-degree angle.
C.
The teacher will demonstrate how to:

· Cut a tenon using the proper wood chisel

· Cut a notch using the proper wood chisel

· Cut a dado using the proper wood chisel

· Cut a rabbet using the proper wood chisel 

D.
The students will demonstrate how to use the various edge cutting tools by demonstrating to the teacher how to cut a tenon, notch, dado, and rabbet.

E.
The teacher will demonstrate how to sharpen a wood chisel using a grinding wheel and an oilstone to produce a keen cutting edge.

F.
Students will demonstrate their ability to sharpen a wood chisel set to the teacher’s standard.

8.
Boring Tools

A.
The teacher will explain how boring tools and their bits are used and their purpose.

B.
The teacher will demonstrate to the students how to properly use each boring tool and their bits.

C.
The students will be given the dimensions of several holes to bore in a scrap piece of wood by selecting the correct tool and bit size.

D.
The teacher will explain and demonstrate the technique in sharpening an auger bit using a wheel grinder or a triangle file.

E.
The teacher will explain and demonstrate how to care for and store auger bits.

F.
The teacher will explain and demonstrate how to sharpen a twist drill bit.

G.
The students will sharpen a twist drill bit using a wheel grinder and test it by drilling a hole.

H.
The teacher will explain and demonstrate how to care for and store twist drill bits.
I.
A brace and bit is used to drill holes that range from 1/4" and up in size.
J.
A push drill is often used for drilling holes less than ¼”.
9.
Tools for driving and pulling nails

A.
The teacher will explain the commonly used tools by carpenters for the application and removal of nails:

· Curved claw and ripping claw hammers

· Nail sets

· Ripping or wrecking bar

B.
The teacher will demonstrate the proper way to use a claw hammer, nail set, and wrecking bar.
C.
The students will demonstrate to the teacher how to use the claw hammer, nail set, and wrenching bar set to the standards by the teacher.

D.
The teacher will explain and demonstrate the proper way to replace a hammer handle.

E.
The teacher will explain and demonstrate how to care for and store tools for driving and pulling nails.

10.
Screwdrivers, Fasteners, Screws and Others

A.
The teacher will explain the tools used for driving screws including the conventional type of screwdriver, standard screwdriver, ratchet screwdriver, spiral-ratchet screwdriver, Phillips screwdriver, and the brace and screwdriver bit.

B.
The teacher will demonstrate the proper method of installing fasteners/screws, and the proper use of the right tool for each fastener/screw.

C.
The students will demonstrate to the teacher how to install fasteners/screws by using the proper tool for each fastener/screw.

D.
Wood can be fastened by gluing, nailing and screwing. Nails should be three times the thickness of the top board in length.  A carpenter=s hammer should only be used to drive and pull nails.

E.
Screw drivers can be classified as either a standard or Phillips. Fastening boards with screws usually results in a tighter fit and stronger joint than nailing. Another advantage of using screws is that they can be tightened if necessary. The project can also be taken apart easily for storage by unscrewing the screws.

11.
Activity
A.
Mark a piece of 1" x 12" x 24" wood 1" from the end with a square.

B.
Cut the one-inch piece you marked with a crosscut hand saw.  (The 1" mark should be visible on the edge of the one-inch piece so cut on the waste side of the line.)

C.
Drill a 1/4" hole in the center of the 1" piece you cut with a carpenter=s brace and bit.  Drill from top of board until only the point of the bit comes through the bottom.  Turn the board over and finish drilling from the opposite side to prevent splintering around the drilled hole.

D.
Nail the 1" piece you drilled on its edge to the board that was left using 2" finishing nails.

Activity

“Lab Board for practice with hand tools”

A. Prepare a 2x4 that is two feet long for each student and have them complete the following steps.  (See attached handout).

B. Use a combination square or try square to lay out a square line that is ¾ “ from the end of the 2x4 and accurately cut this using a handsaw.  Both the top and edge should be marked before sawing to give a correct line to follow.  After sawing, instructor will check the cut for approval or to be sawed again.

C. Use a square to lay out a 45 degree line from the opposite end of the 2x4.  Mark the top surface (45 Degrees) and the edge (90 degrees) as a guide to follow.  Cut this with the handsaw and the instructor will check for approval.

D. Bevel one edge of the 2x4 to a 45 degree angle using a drawknife.  Remove enough wood for the bevel to be about one half inch wide.  The instructor will check for approval.

E. Use the hand plane to smooth the bevel just made with the drawknife.  The instructor will check for approval.

F. Lay out a dado on one edge of the 2x4.  This dado should be one inch wide and one half inch deep.  Use the handsaw to cut each edge of the dado and use a wood chisel and wooden mallet to remove the waste wood in the dado.  The instructor will check for approval.

G. From the 45 degree sawed end of the 2x4, measure five inches from the end and lay out a mark (centered on the board) to bore a hole using a brace and bit.  Bore until the tip of the bit starts through the board, then back the bit out and turn the 2x4 over and enter the same hole with the auger bit to finish boring through the board.  This will prevent the wood from splintering as the bit goes through.  The instructor will check for approval.

H. Use the other end of the 2x4 and lay out a mark that is one and seven eights inches from the end of the board and one and one half inches from the edge of the board.  Use a hand drill or cordless drill and twist drill bit to make a hole through the board.  The instructor will check for approval.

I. Use a countersinking bit to countersink the just drilled hole to receive a flathead wood screw provided by the instructor.  The instructor will check for approval.

J. Each of the above steps or cuts should be completed and checked by the instructor before moving on to the next step.  Repeat any steps that are not accurate and acceptable until approved by the instructor.

Summary
Craft persons in the building trades represent the largest single group of skilled workers in our nation’s labor force, comprising about three of every ten skilled workers.  Carpenters alone number nearly one-third of all construction trade workers.  Therefore, it is important for agriculture education to continue training our students in the use of hand tools.  Students who follow the instructions should achieve the following:


Know the career opportunities in the building trades

Demonstrate competency in the use of hand tools used in construction


Do acceptable workmanship in construction

Evaluation
Students will be evaluated on their ability to master the use of hand tools, measuring and marking of boards, sawing, boring, and chiseling.  Their final evaluation will be the construction of a small project of their own.

A tool identification exam may be given by numbering tools on lab tables.  The students then rotate from tool to tool every minute while writing the name of the tool next to its number.


Evaluate each step of the “Lab Board for practice with hand tools” and determine a grade for this assignment for each student.
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Individual Learning Activity

Lesson:
Identifying and Maintaining Woodworking Hand Tools
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.
Demonstrate the use of woodworking hand tools.

2.
Demonstrate the proper care and storage of hand tools.

3.
Demonstrate the techniques for restoring worn, damaged, or abused tools to good working condition.
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 and Maintaining Woodworking Hand Tools 
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Demonstrate the use of woodworking hand tools.

2.
Demonstrate the proper care and storage of hand tools.

3.
Demonstrate the techniques for restoring worn, damaged, or abused tools to good working condition.
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 and Maintaining Woodworking Hand Tools
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.
Demonstrate the use of woodworking hand tools.

2.
Demonstrate the proper care and storage of hand tools.

3.
Demonstrate the techniques for restoring worn, damaged, or abused tools to good working condition.
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 are woodworking hand tools used?
Vocabulary
Lesson Evaluation
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