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Philosophy Statement

The Philosophy of GCMS High School Industrial Technology department is designed to effectively prepare students for the many vocational and technical careers that are continually changing.  This program serves to help students develop occupational skills necessary to obtain meaningful entry- level employment, develop and demonstrate good work habits, develop an appreciation for quality performance and craftsmanship, and be aware of various employment opportunities.

Participation in Industrial Technology course work allows essential opportunities for students to transfer and apply knowledge and skills they have gained in areas such as math, science, and language arts into practical working situations useful for everyday living. Participation in Industrial Technology courses also provides students the opportunity to develop skills that can be used in meaningful leisure time activities as well as personal gain in the home.

The Industrial Technology curriculum is exploratory in nature with an ever increasing focus on the specifics of each discipline as the students move through the high school levels. The curriculum provides appropriate developmental activities that give students opportunities to practice creative expression through the use of hand and machine tool technologies, materials, and processes. The curriculum helps students develop their organizational and problem solving skills through information collection, analysis, and communication through logical thinking and procedures. 

Finally, the Industrial Technology curriculum provides instruction in safe practices while students work with hand tools, machine tools, and eco-sensitive chemicals. Inherent in this safety instruction is the realization that the curriculum must also address the areas of personal health and the environmental impact of using a variety of materials and processes.

Purpose

The purposes of the Industrial Technology curriculum are that all students will:

1. Learn transferable skills for career goals.

2. Learn hands on skills needed to perform every day maintenance and repair as a homeowner.

3. Obtain a working knowledge of tools and equipment.

4. Learn how to utilize various problem solving skills to determine situations.

5. Learn to communicate using a variety of technical and trade skills.

6. Recognize various marking and measuring devices.

7. Develop deeper understandings of the essential concepts of technology.

8. Develop the ability to use and maintain technological products and systems.

9. Develop an understanding of and be able to select and use transportation technologies.

10. Develop an understanding of and be able to select and use information communication technologies. 

11. Develop an understanding of and be able to select and use manufacturing technologies.

12. Develop an understanding of and be able to select and use construction technologies.

OUTCOMES

AND 

OBJECTIVES
Advanced Materials and Manufacturing

Curriculum
1. Learn, practice and understand advanced techniques in sheet metalworking.

Students will learn and be able to demonstrate the following:

a. How to form, bend, and roll sheet metal

b. Identify fasters used to hold sheet metal seams together.

c. How to layout, measure and cut sheet metal.

d. How to slip and seam.
2. Learn, practice and understand advanced techniques in sand casting.

Students will learn and be able to demonstrate the following:

a. List and describe the parts to a casting mold.

b. Develop a mold using a template or pattern.

c. Create a mold in reverse of an object.
3. Learn, practice, and understand advanced techniques using the metal lathe.

Students will learn and be able to demonstrate the following:

a. Create a turning of metal using the lathe.

b. Practice and identify tapering processes.

c. Describe the difference between reaming and boring.

d. Describe and practice the knurling techniques.

e. Learn how to create a threaded fastener using a lathe.
4. Learn, practice, and understand advanced woodworking techniques and processes.

Students will learn and be able to demonstrate:

a. Practice use of the router to create inlays, dovetails, profile edges, and moldings.

b. Practice use of the table saw, miter saw, radial arm saw, and various other woodworking equipment.

c. Practice different veneer techniques.

d. Understand and obey all safety rules.

e. Develop hands on skills for future use as a hobby man or skilled tradesman.

Communication Curriculum

Course Objective:  Students will learn the basic features in drafting through hands on training in how to read measurement, use drawing instruments, and reading various drawings.  Students will be able to complete detailed drawings of various parts to specifications given.
1. Learn why drafting is important and the many career fields available in the drafting industry.

Students will be able to:

a. Identify many fields of drafting

b. Cite why drafting is called a universal language.

c. Explain why drawings are often the best way to describe or show our ideas.

d. Identify many career possibilities related to the fields of drafting and design.

e. Identify the traits of leadership.

f. Understand the role of leadership in society and how it relates to drafting technology.

2. Learn, understand, and demonstrate the principles of sketching.

Students will be able to:

a. Demonstrate sketching skills and techniques.

b. Learn and use the “Alphabet of Lines.”

c. Sketch basic geometric shapes.

d. Enlarge or reduce a drawn image by using the graph method.

3. Learn, understand, demonstrate, and practice creating drawings using drafting tools.

Students will be able to:

a. Identify basic drafting equipment.

b. Use drafting equipment in a safe and efficient manner.

c. Explain board drafting and CAD.

d. Understand why the principles of drafting are common to both traditional drafting and CAD.

4. Learn, understand, demonstrate, and practice drafting techniques.

Students will be able to:

a. Demonstrate basic drafting skills.

b. Use the basic skills of measuring, lettering, and drawing lines to solve problems.

c. Identify drafting scales.

d. Make accurate measurements.

5. Learn, understand, demonstrate, and practice basic geometric construction.

Students will be able to:

a. Identify basic geometric shapes.

b. Bisect a line, arc, and angle.

c. Transfer an angle and construct an equilateral triangle.

d. Draw a square with a side given.

e. Construct a pentagon, hexagon, and an octagon.

f. Draw an arc tangent to two lines.

g. Divide a line into equal parts.

h. Define and explain terms related to geometry.

6. Learn, understand, demonstrate, and practice multiview drawings.

Students will be able to:

a. Explain what a multiview drawing is and why it is important.

b. Define orthographic projection.

c. Understand how to use orthographic projection to develop multiview drawings.

d. Identify the views necessary to make a multiview drawing.

e. Locate multiview drawings on a drawing sheet.

f. Transfer points between views when making multiview drawings.

7. Learn, understand, demonstrate, and practice placing dimensions and notes on a drawing.

Students will be able to: 

a. Explain why dimensions and notes are needed on drawings.

b. Describe the difference between unidirectional and aligned dimensioning.

c. Apply the general rules for dimensioning drawings.

d. Dimension circles, holes, and arcs.

8.  Learn, understand, demonstrate, and practice using CAD systems.


Students will be able to:

a. Explain how to start up a new drawing in a CAD system.

b. Learn how use the drawing screen aids.

c. Identify each command icon.

d. Develop specified drawings using a CAD system.

e. Explain how to operate a CAD drawing program.

Construction Curriculum
Book: Modern Carpentry
Course Objective: Students will study the building trades through learning about codes and permits, the handling of concrete and masonry units, and the framing and finishing of structures.  Students will also be taught and practice units dealing with electrical wiring, plumbing, and heating and ventilation.  Throughout the course students become familiar with carpentry and construction tools and instruments used through a hands on guided atmosphere with an emphasis on safety.


Chapter 30

1. Understand the career paths available in the construction industry

Students will be able to:

a. Cite extent of demand for U.S carpenters in the coming years.

b. List job possibilities for the trained carpenter

c. Describe the sequence of carpentry training and apprenticeship.

d. Discuss abilities and characteristics needed by those in the carpentry field.

2. Learn about the many different types of materials that go into the construction of and modern structure.

Students will be able to:

a. Describe and classify the difference between hardwoods and soft woods.

b. Recognize and name common defects in lumber.

c. Identify various lumber sizes.

d. Explain plywood, hardboard, and particle board grades and uses.

e. Identify types of nails and screws.

f. List all precautions to observe while working with treated lumbers.

g. Recognize types of engineered lumber and list their uses and advantages/disadvantages.

h. Identify basic members used in metal framing.

3.  Understand, learn, practice, and follow safety in construction


Students will be able to:

a. List and describe appropriate clothing suitable for on the job.

b. List other personal safety equipment.

c. Cite safety measures relating to hand and power tools.

d. Explain housekeeping measures designed to promote safe working conditions.

e. List safety measures related to shoring and scaffolding

f. Describe proper methods of lifting and carrying that avoids injury.

g. Describe classes of fires and how to prevent them.

4.  Learn, understand, and practice safety when using hand tools.

Students will be able to:

a. Identify hand tools visually.

b. List, describe, and safely use hand tools.

c. Identify what each hand tool is used for.

d. Describe and practice hand tool maintenance.

5. Learn, understand, and practice safety when using power tools.


Students will be able to:

a. Identify power tools visually.

b. List, describe, and safely use all power tools.

c. Identify what each power tool is used for.

d. Describe and practice power tool maintenance.

6.  Learn, understand, and demonstrate how to set up, use and operate leveling instruments.


Student will be able to:

a. Explain the basic operation of a builder’s level, level-transit, and laser plane.

b. Demonstrate proper setup, sighting, and leveling procedures.

c. Measure and layout angles using leveling procedures.

7.  Learn proper methods for laying out buildings.


Students will be able to:

a. Identify the elements commonly included in a set of house plans.

b. Demonstrate how to use a scale when read architectural drawings.

c. Recognize architectural symbols.

d. Explain the use of building specifications.

e. Describe the application of building codes, standards, and permits.

8.  Learn and understand the steps and procedures involved when laying out footings and foundations for a structure.


Students will be able to:

a. Layout building lines and batter boards.

b. Describe excavation procedures.

c. Explain footing requirements.

d. Define the terms, “concrete,” “cement,” and “aggregate.”

e. Describe how to build, erect, and use forms for poured foundation walls.

f. List steps and details for the laying of concrete block.

g. Explain foundation waterproofing and insulating procedures.

h. Discuss design factors that apply to sidewalks and driveways.

i. Estimate concrete materials.

9.  Learn, understand, and demonstrate the steps used when framing the floor for a structure.


Students will be able to:

a. Explain the difference between platform and balloon framing.

b. Identify the main parts of a platform frame.

c. Calculate the loads placed on girders and beams.

d. Layout and install sills, header joists, and support columns.

e. Identify the parts of a floor truss.

f. Describe the materials used when framing a floor.

g. Estimate materials required to frame a floor.

10. Learn, understand, and demonstrate how a wall of a structure is properly framed.

Students will be able to:

a. Identify the main parts of a wall frame.

b. Explain methods of forming outside corners and partition intersections of wall frames.

c. Show how rough openings are handled in wall construction.

d. Explain plate and stud layouts.

e. Describe the construction and erection of wall sections and partitions.

f. List materials commonly used for sheathing.

g. Demonstrate the process of ceiling frame construction.

h. Explain and demonstrate construction of walls using metal studs.

i. Estimate materials required for wall and ceiling frames as well as sheathing. 

11. Learn, understand, and demonstrate how a roof is framed for a structure.

Students will be able to:

a. List and describe various types of roofs.

b. Identify the common parts of a rafter.

c. Define and calculate the slope and pitch of a roof.

d. Layout common rafters.

e. Describe how to frame different types of roofs.

f. Describe procedures for sheathing a roof.

g. Estimate roofing costs.

12. Learn and understand the different exterior coverings available for the roof of a structure.

Students will be able to:

a. List the different coverings used for sloped roofs.

b. Describe how to prepare a roof deck.

c. Describe re-roofing procedures for all types of roofs.

d. Select the appropriate roofing materials for various slopes and conditions.

e. Describe the application for a built up roof.

f. Explain how various roofing products are applied.

g. Explain the proper way to install gutters.

h. Estimate roofing materials.

13.  Learn, understand, and demonstrate the many ways to enclose the exterior walls of a structure.


Students will be able to:

a. Explain the standards, types, and installation of windows.

b. How to frame a rough opening for a door and window.

c. Describe procedures for installing replacement windows.

d. Describe and identify a cornice and rake.

e. Illustrate approved methods of flashing installation.

f. Describe how wood, vinyl, and concrete siding are applied.

g. List and describe available siding types.

14.  Learn, understand, and demonstrate insulation.


Students will be able to:

a. Summarize the principles of conduction, convection, and radiation.

b. Interpret a thermal ratings chart.

c. Describe the several types of insulation available.

d. Select the appropriate areas for insulation in a given structure.

e. List general procedures for installing batt and blanket, fill, and rigid insulation.

f. Define acoustical terms.

15. Learn, understand, demonstrate, and practice electrical wiring.

Students will be able to:

a. Define and explain basic electrical terms.

b. Explain what is included in an electrical wiring system.

c. List the tools, devices, and materials required to do electrical wiring in a residential building.

d. Use approved methods for simple wiring installation tasks.

e. Perform simple electrical troubleshooting.

16.  Learn and understand the components of plumbing.


Students will be able to:

a. Cite codes that govern the installation of plumbing systems.

b. List plumbing tools and explain how they are used.

c. Describe the different types of plumbing materials.

d. Name and recognize devices and fixtures that are part of a plumbing system.

e. Explain the proper design and installation of a plumbing system.

f. Cite safety measures that a plumber needs to observe.

17.  Learn and understand the methods and steps to finish carpentry.


Students will be able to:

a. Describe various types of flooring materials such as wood, ceramic tile, and carpet.

b. Understand the procedures for installing flooring materials.

c. Describe how door frames and casings are installed.

d. Explain the difference between panel and flush type doors.

e. List steps for hanging doors.

f. Name lock parts and describe typical installation.

g. Methods for applying, cutting, and nailing window, door, and base trim.

h. Describe types of cabinets and to install them.

Energy Technology Curriculum

Material obtained from the following textbook:


 Technology, by Thomas Wright

Course Objectives and Outline

Chapter 26

1. Understand the basics of Energy.

Students will be able to:

a. Definition of energy

b. Describe the different forms of energy

c. Describe the types of energy

2. Understand the difference between potential and kinetic energy.

Students will be able to:

a. Describe the difference between potential and kinetic energy

b. Definition of each type of energy

c. Learn different examples of each type energy

d. Learn how to identify energy

3. Understand the differences between energy, work, and power.

Students will be able to:

a. Describe and define energy, work, and power

b. Identify each application and its use

c. Describe how these three relate to each other

4. Understand and identify the forms of energy

Students will be able to:

a. Learn the six different forms of energy

b. Identify properties of the six different forms of energy

c. Describe and list examples of each form of energy

d. Develop experiments using the six forms of energy

5. Understand and identify sources of energy

Students will be able to:

a. Describe and understand exhaustible energy

b. Describe and understand renewable energy

c. Describe and understand inexhaustible energy

d. Describe and develop ways to replace one form of energy with another

6. Understand and perform energy conversions

Students will be able to:

a. Describe and relate how the source of energy is used

b. Identify the types of energy present

7. Understand inexhaustible energy converters

Students will be able to:

a. Describe ways to take a nature source of energy and convert it into mechanical power.

b. Describe different types of inexhaustible energy.

c. Understand and define how wind, water, geothermal, and solar energy work.

8. Understand and identify thermal chemical conversions

Students will be able to:

a. Understand chemical reactions by applying heat and using nonrenewable fuels

b. Explain and describe thermal energy converters 

c. Understand heat engines

d. Understand the difference between conduction, convection, and radiation

9. Applying energy to do work

Students will be able to:

a. Understand three important types of motion: rotary, linear, and reciprocating motion

Furniture Repair and Refinishing

Curriculum

Course Objective:  Students enrolled in Furniture Repair and Refinishing will learn and practice techniques used to repair broken or worn parts of furniture along with learning and practicing methods of furniture finishing, stripping, and refinishing.  Students will also gain knowledge of the different types of furniture produced in the many different time periods along with the many types of materials used to make furniture.

1. Learn and understand careers in furniture repair and refinishing.

Students will learn and study the following:

a. The duties of a furniture repairer
b. List places of employment available to the furniture repairer
c. Discuss the training necessary for furniture repairers and refinishers

2. Learn and understand how to identify, grade, and order materials.

Students will be able to:

a. Give examples of softwoods, hardwoods, and composite materials and describe their characteristics.
b. Name several exotic woods used in furniture construction and describe their characteristics.

c. List and describe the various grades of lumber.

d. Discuss soft and hardwood dimensions.

3. Learn and understand the identification of furniture styles.

Students will be able to:

a. Describe mirror and cabinet designs

b. Distinguish among various chair back designs.

c. Describe the types of furniture: legs, feet, tables, and upholstery.

4. Learn, understand, and practice safety.

Students will know the following:

a. How to use hand and power tools.

b. Hazards of breathing in fumes.

c. Skin irritations.

d. Chemical awareness and labels.

5. Learn, understand, and demonstrate the use of different nails, screws, and bolts.

Students will be able to:

a. Identify the common types of nails and screws and how and where they are used.

b. Identify the various types of bolts that may be used in furniture repair.

6. Learn, understand, and demonstrate how and why different wood joints are used.

Students will be able to:

a. Label and cite the different types of common wood joints in furniture repair.

b. Give the procedure for cutting wood joints and assembling them.

7. Learn, understand, practice, and demonstrate how to properly use, maintain, and operate hand tools.

Students will be able to:

a. Properly identify common tools.

b. Properly operate common tools.

c. Describe what tasks certain tools accomplish.

d. Properly choose and display proper safety when using each tool.

8. Learn, and identify common types and styles of furniture hardware.

Students will be able to:

a. Discuss the types of furniture hinges and their functions.

b. Give descriptions of different types of pulls and knobs for furniture.

c. Describe types of locking mechanisms available for use on furniture.

9.  
Learn, identify, and practice how to properly use furniture stripping chemicals safely.


Students will be able to:

a. Properly remove an old finish.

b. Develop a safe method for applying finish removing chemicals.

c. Describe how to properly scrape the remover chemicals off.

d. Describe methods for applying new finishes.

Home Maintenance and Repair

Curriculum

Students will learn how to install, maintain, and repair various projects found around the home.  These projects will vary from simple maintenance such as painting, electrical installation, drywall patching, to floor covering installation.

1. Understanding the different types of home maintenance that can be done around the typical home.


Students will be able to:

a. List and describe typical home maintenance jobs around the home.

b. Describe the benefits to doing home maintenance.

c. Identify the parts of a home; living, sleeping, eating, and mechanical.

2. Learn and demonstrate safety and first aid practices involved in home maintenance.


Student will be able to:

a. List and describe hazards found when working around the home and shop.

b. State safe work habits when working with tools, ladders, electrical, lifting materials, and chemicals.

c. Learn and demonstrate first aid treatments for types of accidents.

d. Develop an accident plan for dealing with accidents.

3. Identify, practice, and describe how to recognize, maintain, and use hand and power tools safely.


Students will be able to identify safety practices when using hand and power tools 
by:

a. Identifying various hand and power tools by their image and function.

b. Choosing the proper tool for the application.

c. Listing and describing tool maintenance and storage solutions.

d. Describing the proper function of each tool.

e. Identifying safety practices when using each tool.

     (circular saw, reciprocating saw, jig saw, drills, sanders, hammers, etc) 

4. Identify different hardware (nails, screws, bolts hangers, brackets, adhesives) used around the home.


Students will be able to identify different fastening hardware by:

a. Naming common fasteners.

b. Choosing the proper hardware for the application.

c. Identifying different nail and screws by their size and function.

d. Learning the different types of glue and their functions.

5. Learn and identify the different types of lumber and building materials available.


Students will learn and identify lumber by:

a. Listing the common softwood and hardwood species.

b. Describing the several ways boards can be cut from logs.

c. Listing the dressed sizes of lumber.

d. Learning to read and decode the grade markings on lumber and plywood.

e. Indentifying the proper wood types and grades required for interior and exterior applications.

f. Identifying common molding styles along with their application.

6. Learn, identify, and locate the main structural parts of a structure.


Students will be able to:

a. Define the terms used for the materials, masonry units, and wood framing members found in structures.

b. Locate studs and other framing members.

c. Determine load and non-load bearing walls and supports in a structure.

d. Recognize a job that is beyond their ability.

7. Learn and practice electrical wiring and installation.


Students will learn how to:

a. Purchase the correct type of wire for the job.

b. Install electrical boxes, wiring, and fixtures.

8. Learn and identify interior and exterior walls and roof coverings available for a structure.


Student will learn:

a. Types and styles of exterior walls and roof coverings.

b. How to calculate the amount of siding or shingles needed for the job.

c. How to fix badly worn wall coverings.

d. How to install interior and exterior walls, and roof coverings.

e. Different interior wall coverings; tile, paints, papers, and paneling.

f. The methods of repairing plaster walls and ceilings

g. To identify the proper tools for the job.

9. Identify and install windows and doors in a structure.


Students will be able to:

a. Identify different types of windows and doors.

b. Understand the difference between hollow and solid core doors.

c. Hang a new door with ease.

d. Install a door lockset.

e. Do screen repair on a window.

f. Identify the proper tools for the job.

10. Learn, identify, and classify different floor coverings used in a structure.


Students will be able to:

a. List the different layers of underlayment required for different types of floors.

b. Install tile, wood, and carpet flooring.

c. List common ways to stop flooring squeaks.

11. Learn and discuss simple landscape maintenance.


Students will learn and be able to:

a. Identify common trees and shrubs.

b. Identify proper plant pruning.

c. Perform proper maintenance on lawn care equipment.

d. Install paver and retaining walls.

e. Identify types of lawn seeds.

f. Landscaping;  planning and planting.

Metals Technology I

Curriculum
Students are introduced to hand tools, portable electric tools, metal lathes and the basic sheet metal fabricating machines used in industry. This class includes a wide variety of "hands-on" activities involving the layout, measuring, cutting, joining, fastening, forming, fabricating, and finishing of metal products. Units include sheet metal, bench metal, and basic foundry. Each student will construct several take-home projects. In addition to the manipulative skills, students will learn safe work habits, how to read simple drawings, layout and measurement techniques, and other related information. Students are required to reimburse the school for materials used for projects.
1.  Learn and understand the different careers in metalworking.

Students will learn to:

a. Describe eight factors to consider before selecting a career.

b. Describe the types of skills and education needed in careers found in each of the general classifications of metalworking occupations.

c. Describe the types of tasks he or she enjoys, and compare them with those required of various kinds of workers.

d. Describe the apprenticeship method and the types of careers that begin with this educational process.

e. Make a list of metalworking occupations that may be of interest as career possibilities.

2. Learn and understand the differences between types of metals.

Students will learn to:

a.  Describe ten mechanical properties of metals.

b. Compare and contrast the properties of pure metals and their alloys.

c. Describe, using examples, how the properties of a metal affect its selection for use in various products.

3. Learn, understand, and practice personal safety in metalworking.

Students will learn to:
a. Describe six precautions related to dress that one should follow to avoid injury.

b. Inspect selected machine setups to determine the presence of any unsafe practice.

c. Describe safety violations relating to shop materials and cleaning equipment.

d. Describe common safety violations in various situations in which hand tools are used.

e. Describe the procedure to follow in case of an accident in the school shop.
4. Learn and understand the kinds of steel.

Students will learn to:

a. Describe the difference in carbon content of low, medium, and high-carbon steel.

b. Describe various products made from low, medium, and high-carbon steel.

c. Define free-machining steel and its chemical properties.

d. Describe the difference in chemical content of carbon and alloy steel.

e. Describe the properties of steel that may be altered through the addition of alloying elements.

f. Define constructional alloy steels, alloy tool steels, and special alloy steels along with describing the different uses for them.

g. Describe high speed tool steels.

h. Select the appropriate steel for various shop activities.

5. Learn and understand nonferrous metals and their alloys.

Students will learn to:

a. Describe the essential difference between ferrous and nonferrous metals.

b. Describe the advantages of aluminum as compared to steel.

c. Describe, compare, and contrast the major properties of steel, aluminum, and copper.

d. Describe how the metals are made.

e. Describe copper and copper-base alloys and list examples of their use.

6. Learn, create, and understand drawings and measurement devices.

Students will learn to:

a. Describe different drawings used to identify parts and projects.

b. Describe the components of a product plan and their importance and use.

c. Define a bill of materials.

d. Prepare a product plan for an object to be built in the shop

e. Describe the importance of accurate measurements.

f. Convert fractions to decimals.

g. Describe and use the metric system.

7. Learn and practice hand sawing.

Students will learn to:

a. Describe the principle parts of a hack saw and their functions.

b. Describe the following factors relating to saw blade selection: blade material, size, pitch, and tooth set.

c. Select the appropriate blade for any given job.
8. Learn and understand files and filing practices.

Students will learn to:

a. Describe the factors that affect the quality of a filing job.

b. Describe the principle parts of a file.

c. Identify and describe the most common shapes and sizes of files.

d. Select and properly use the appropriate file for any given task.

e. Describe and demonstrate proper use of a file.

9. Learn and understand external and internal threads.

Students will learn to:

a. Identify the principal parts of threading dies and diestocks and describe their functions.

b. Describe the standard system for identifying the diameter and pitch of dies.

c. Describe and demonstrate the step by step procedure for cutting threads with a die and diestock.

d. Describe the use of taper, plug, and bottoming taps in cutting internal threads.

e. Describe common tap styles.

f. Select the appropriate tap drills and taps for threading internal holes when making shop products.

10. Learn and understand sheet metal bending and forming.

Students will learn to:

a. Describe the common tasks performed by sheet metal workers.

b. Describe, using examples, the purpose of patterns in product manufacturing.

c. Describe ways to transfer patterns to metal.

d. Describe the purposes of hems, seams, and allowances in sheet metal work.

e. Identify the common gages of sheet metals.

f. Identify common sheet metal tools and their functions.

g. Identify the principal parts of the bar folder, cornice brake, press brake, and box and pan brake along with the functions of each.

h. Describe the step by step procedure for forming hems with the bar folder.

i. Identify and describe common sheet metal stakes.

11. Learn and understand sand casting.

Students will learn to:

a. Describe six major types of casting processes.

b. Compare and contrast the two casting processes most frequently used in the school shop (green sand and oil-bonded sand).

c. Describe the advantages of one piece and split patterns.

d. Identify and describe common foundry equipment, such as the flask, mold board, bottom board, riddle, and rammer.

e. Discuss the need for and uses of draft in patternmaking.

f. Describe the uses of fillets.

g. Describe the purposes of cores and give examples.

12. Learn, practice, and understand melting and pouring metal

Students will learn to:

a. Describe metal furnaces.

b. Describe safety precautions and proper protective clothing to be worn by persons melting and pouring metal.

c. Explain why tools need to be kept from moisture.

d. Describe pouring temperature as it relates to cold pouring and superheat.

e. Describe shake-out and cleaning procedures used in the casting industry.

f. Describe the need for fluxes as they relate to the quality of cast metal.

13. Learn, practice and understand industrial and hand forging.

Students will learn to:

a. Define forging.

b. Describe the advantages and disadvantages of forging.

c. Describe and compare the six major industrial forging processes: drop, press, hammer, upset, and roll forging, and swaging.

d. List various products produced by industrial forging.

e. Describe the most common hand forging.

f. Describe and safely operate forging equipment.

g. Identify the most common forging tools and describe their functions and use.

h. Explain the importance of forging temperature.

i. Describe the step by step procedures for producing a forge weld, for heading, and for drawing out stock.

14. Learn, practice and understand heat treatment of steel

Students will be able to:

a. List the properties of steel that may be changed through heat treatment.

b. Explain the importance of the following variables in all heat treatment processes: temperature, soaking time, cooling rate.

c. Describe the three methods for monitoring temperature control during heat treatment.

d. Describe the three factors that govern the hardness obtainable by heat treatment.

e. Define tempering and describe the variables that affect the selection of the tempering temperature.

15. Learn, practice and understand drilling machines and drilling operations.

Students will be able to:

a. Compare and contrast the uses of the hand feed drill press and the back geared upright drill press.

b. Identify parts of a drill press.

c. Set up and perform common drilling operations safely and accurately in the shop.

d. Identify, compare, and contrast twist, straight fluted, spade, and insert drills according to their appearance and use.

e. Differentiate between carbon steel, high-speed steel, and tungsten carbide drills.

f. Identify the principal parts of a twist drill and describe the function of each.

g. Select and use drills, sleeves, sockets, and chucks as appropriate in machining accurate holes.

h. Calculate speeds and feeds for given size drills and various metals.

i. Describe how to layout a hole, center drill, drawing a drill, and drilling.

j. Describe and identify major safety factors to consider while drilling.

16. Learn, practice, and understand lathes and lathe operations

Students will be able to:

a. Identify the principal parts of a metalworking lathe and describe their functions and use.

b. Describe the advantages of, and procedures for, using the common lathe chucks.

c. Describe the procedures for mounting work between centers and on a mandrel.

d. Describe the purposes of a steady rest and follower rest.

e. Select the most appropriate methods of holding work pieces for machining in the shop.

f. Attach and remove various work piece-holding devices according to proper procedure.

g. Describe the most common materials used for lathe cutting tools and explain their advantages and limitations.

h. Illustrate, label, and describe the principal parts and cutting angles of the lathe cutting tool.

i. Describe the purposes of the various tool holders.

j. Calculate cutting speeds.

k. Describe common feeds and depths of cut suggested for steel for roughing and finishing cuts.

l. Grind facing, turning, and threading tools as necessary to machine products in the shop.

m. Differentiate between drilling, reaming, counter sinking and counter boring on the lathe in terms of cutting speed.

n. Describe the step by step procedure for the above.

o. Demonstrate cutting operations in facing, boring, straight turning, threading, knurling, and tapering.

p. Describe how to set up for cutting tapers using tailstock offset, taper attachments, and the compound rest methods.

Production Technology

Curriculum

Objective:  Students in Production Technology will learn steps and sequences used in the manufacturing of a product.  Hand and power tools will be covered with the students as well as machine tools used to produce the products.  Students will learn how to safely use each tool and they will also know what tasks each tool is designed for.  Students will assemble a product in a mass production sequence experiencing an opportunity to sample each job.

1.  Learn and understand the production system and its components.


Students will be able to: 

a. Identify the inputs to a production system

b. Identify the production process, the difference between assembly line and mass production.

c. Identify the outputs, feedback, and controls in a process.

2. Learn, understand, and identify production resources.

Students will be able to:

a. Identify a product manufacturing system

b. Explain and identify the natural resources.

c. Explain and identify manufactured materials.

3. Learn and understand different manufacturing processes.

Students will be able to:

a. Identify types of manufacturing that deal with casting and molding

b. Identify types of manufacturing relating to forming.

c. Identify and use different fastening systems for assembly.

4. Learn, understand, and safely practice the functions of production tools.

Students will be able to: 

a. Identify types of processing machines.

b. Identify production machines and their uses.

c. Identify and practice safety when using machine tools in a production atmosphere.

d. Understand how all machines operate.

5. Learn and practice using resources to produce a product.

Students will be able to:

a. Produce a product in a mass production process.

b. Produce a product using an assembly line process.

Transportation and Energy

Curriculum

Text:  Exploring Transportation, Johnson / Farrar Hunter


Goodheart – Willcox  1993

1. Learn and understand transportation

Students will be able to:

a. Define transportation and its importance

b. Discuss technological systems and their five elements

c. Define inputs of a technological system

d. Discuss how transportation as a technological system works within our society

2. Learn and understand energy systems 

Students will be able to:

a. Define and discuss renewable and nonrenewable energy sources used in transportation

b. List and define sources of energy

c. Define and identify inexhaustible energy sources 

d. Define and describe forms of energy found in our universe

e. Define and calculate energy efficiency

f. Define and understand different energy uses in transportation

g. Identify energy used in transportation vehicles

3. Learn and understand transportation systems

Students will be able to:

a. Define transportation systems

b. Identify the components of a transportation system

c. Define processes, inputs, and outputs of a transportation system

d. Discuss the various goals of a transportation system

e. List and describe the four types of transportation systems.

4. Learn, describe and understand land transportation systems

Students will be able to:

a. Discuss the history of land transportation

b. Identify the different modes of land transportation

c. Identify the different kinds of land vehicles

d. Discuss the importance of the wheel

e. Identify the different transporting routes

f. Define and explain the importance of land support systems

5. Learn, describe and understand water transportation systems

Students will be able to:

a. Define and describe modes of water transportation

b. Discuss the different routes of water transportation

c. Identify several water vehicles

d. Define buoyancy and how boats float

e. Identify the support systems of water transportation

6. Learn, describe and understand air transportation systems

Students will be able to:

a. Define and describe an aircraft

b. Describe airways

c. Identify the basic structure of an airplane

d. Discuss how an airplane flies

e. List and describe air transportation vehicles

f. Identify the support systems of air transportation

g. Discuss the two modes of air transportation

h. Describe the aviation services

7. Learn, describe and understand space transportation systems

Students will be able to:

a. Define and scribe spacecrafts

b. Describe the space environment

c. Identify the two types of space transportation modes

d. Identify the different space vehicles

e. Discuss what makes a spacecraft fly

f. Describe orbiting

8. Learn, describe and understand intermodal transportation systems

Students will be able to:

a. Define and describe intermodal transportation

b. Describe passenger and cargo intermodal transportation

c. Identify and discuss the advantages of intermodal transportation

d. Describe the importance of containerization

e. Understand the importance of intermodal transportation in our society

Woodworking Technology I

Curriculum

Text:  Exploring Woodworking Fundamentals of Technology


Fred Zimmerman and Larry McWard

Objective:  Students enrolled in woodworking technology will be introduced to and learn the many types of wood, its application, production planning, and manufacturing processes used in developing or assembling types of cabinets and furniture.


Chapters 1, 21, 22

1.  Understand the basic structure of the woodworking industry.


Students will be able to:


a.  List examples of  careers in the woodworking industry.


b.  Describe the harvesting and processing of wood.


c.  Explain the difference between hard and soft woods.


d.  Name the different cuts of lumber.


e.  Explain the difference between manufacturing and composite lumbers.


Safety Unit: Handout

2.  Learn and demonstrate safety practices in woodworking


Student will be able to:


a.  List woodshop hazards and how to prevent them.


b.  Learn how make jigs and shop helpers


Safety Unit: Handout

3.  Learn and demonstrate how to use and handle portable hand tools safety


Students will be able to:

a.  Learn and demonstrate different types of hammers, chisels, planes, and hand saws (coping, back, rip, crosscut, keyhole)


Safety Unit: Handout

4. Learn and demonstrate how to use and handle portable power hand tools safety

Students will be able to:

a.   Learn and demonstrate different types of drills, sanders (belt, orbital, sheet), plate joiners, circular saws, jig saws, and routers (router Tables)


Safety Unit: Handouts

5.   Learn and demonstrate how to use stationary machine tools


Students will be able to:

a. Learn and demonstrate how use, adjust, and maintain the table saw, band saw, radial arm saw, sliding compound miter saw, miter saw, jointer, planer, drum sander, and panel saw


Chapter: 4, Handouts

6.  Learn and demonstrate project planning and development


Students will be able to:

a. Learn, demonstrate, and identify measuring methods, marks on a ruler, and ruler reading

b. Learn to estimate amounts and figure material board footage used in the development of a project.

c. Development of working drawings and a detailed material list

d. Identify materials for project selection. 

e. Estimate the cost of materials in a project.


Chapters: 11, 14

7.  Learn and understand different uses of different types of glues, clamps, and fasteners.


Students will be able to:


a.  Identifying applications when to use a certain types of glues


b.  Identify clamps and clamping methods


c.  Learn and demonstrate uses of different types of nails and the gauges of nails.


d.  Learn and categorize applications of types of screws and sizes


Chapters: 14, 17

8. Learn, demonstrate, and identify different material fastening methods.


Students will be able to:

a. Identify different types of joinery used in woodworking such as; biscuit joinery, dowel joinery, pocket hole methods, mortise and tenon joints, and dadoes and rabbits


Chapter: 12

9. Learn and identify different router bits and molding styles.


Students will be able to:

a. 
Identify different molding styles such as; cove, quarter round, classical, ogee styles.

b.
Select and identify styles of router bits and their purposes.


Chapter: 16

10. Learn and demonstrate different finishing styles and types of finishes.


Students will be able to:

a. 
Identifying types of clear finishes (lacquers, polyurethanes, acrylics).

b. Identify types and styles of stains.

CURRICULUM

ANALYSIS
Achievement

The achievement of the industrial technology department is evident in all areas of today’s workplaces.  Industrial technology programs are expected to insure that all students who choose to participate have an opportunity to become technologically literate. These students also need to possess the ability to continue their education by exploring future industrial technology solutions. This knowledge will give them the tools to effectively solve problems in today’s society.  

The major areas of industrial technology curriculum are communications, manufacturing, and construction.  Achievement is measured through application of these areas, as reflected in the outcomes and objectives for each subject.

Student grades will be based on the following:  daily lab work which includes participation, safety, measurement, and project progress, as well as test, quiz, and exam scores.

Strengths

1. High School students continue to enroll in industrial technology classes in strong numbers.

2. Industrial technology is emphasized in the Middle School curriculum, which gives students a knowledge base when they arrive at the high school level.

Weaknesses

1. Sometimes, students’ opinions of the of work quality of projects varies from that of the 

       instructor. 

Recommendations

1. The instructor will clearly outline what would be considered quality work on each project for  each step.  For some projects, a rubric will be utilized.

COORDINATION


Students at the high school level are not required to enroll in any entry-level industrial technology courses. Once they enroll, there are different paths they may take to increase their literacy of the industrial technology content. The sequences developed give the students freedom to choose the courses best suited to their future goals and needs.


To ensure that all students have an opportunity to become competent in the industrial technology area, the content is organized in an effective manner with the intention of promoting optimal learning and skill development. The objectives outline the format in which the students will develop these skills and are the basis of the coordination within the industrial technology department. The objectives cover a broad range of skills, each applied specifically to address the needs of the students enrolled in the course. 


Industrial technology students use the skills they develop in other subject areas. At the high school level, industrial technology literacy is emphasized in each classroom. It is important that the students see the correlations between the material they learn in industrial technology classes and the content studied in other subjects.

Strengths

1. High School industrial technology course offerings and the content included provides for students of varying abilities and interests and provides continuity in their studies of the industrial technology area.

2. The objectives listed for each industrial technology course indicates that major areas are not being repeated, but built upon as the student progresses through the courses.

METHODOLOGY


Students’ ability to use industrial technology to solve problems, and apply concepts in the real world will be developed only if they are actively engaged in the learning process. The methodology utilized in teaching Industrial Technology courses is a combination of teacher directed and project based instruction. Teacher directed instruction is in correlation with the text based student outcomes and objectives. Instructional activities for individual students are based on their needs, interests, and abilities. Project based instruction is designed to enhance students’ knowledge of the subject by employing real world techniques in the lab. Instruction varies and includes opportunities for the following: cooperative work, discussion, questioning, writing, use of technology, project work, individual exploration, and instruction by the teacher.

Strengths
1. Teachers are using a variety of methodologies in their industrial technology instruction.

2. Teachers attempt to adapt methodology to students’ needs and abilities. Activities are based on students’ understanding of the material covered in each course.

3. Reading, writing, and mathematics are all included in the core content of industrial technology courses.

Weaknesses

1. Having the industrial arts classroom in a different location than the shop.  There are times  when needed materials are in one room and are needed in the other.  But the instructor is aware of the fact that the inconvenience is just something to be dealt with.

MATERIALS, EQUIPMENT, AND FACILITIES

The industrial technology curriculum uses a variety of equipment, software, textbooks, and other resources available for students to utilize and learn life-long skills and information. The textbooks and handouts used within the classroom environment provide a sequence of outcomes and objectives toward skills necessary for a career goal and/or a life-long skill.

The use of technology has had a positive impact on the development of industrial technology curriculum. Through the never-ending changes being made in the trade world, the use of trade skills is constantly being updated. Students are benefiting from the knowledge gained through industrial technology courses for a wide variety of career choices and needs. 

Strengths
1. Teachers incorporate the use of current technology into their instruction.

2. Availability of up to date equipment in the lab environment.

Weaknesses
1. Continue to strengthen skills and knowledge of the trades industry.

2.   Drafting classes utilize Google drafting software, but the contract will run out at the end of the 2010 school year.  All drafting classes require some type of software.

3.   The transportation class currently lacks a textbook.  All materials are copied, which makes it difficult for students to have anything to refer back to for guidance, once a chapter is covered.

Recommendation
1. To keep current with student needs for their future careers and life skills, teachers should explore possibilities available to adapt and progress the industrial technology curriculum. 

2.   Research the possibility of purchasing a 2007 or 2008 version of AutoCad software.  By purchasing an older edition, the cost could be kept down, and also newer computers would not be necessary to run the program.   

3.     Research the possibility of purchasing transportation textbooks.  
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