Anchorage School District

Career & Technology Education Curriculum

Course Title: Applied Technology & STEM 8
Course No: M8209
Career Cluster: Science Technology Engineering & Math
CIP #: 

Grade Level: 8
Credits: .5 elective

Prerequisite: none

UAA Tech-Prep/Articulation: none

Certification: none

Academic Credit: none

Course Description: 

This is meant to be a sister course to Applied Tech I; it is designed to give students further opportunities to design and build projects which may interest them in a variety of trades or engineering professions in the future. 

Students will learn to use hand and basic power tool safely. Measuring systems used in construction and design will be taught and used extensively. Students will be taught hands-on problem solving skills that will involve teamwork and self-motivation.  Students will design and build a variety of small projects, as they learn the basics of electric circuits, soldering, sheet metal and wood cutting and finishing, as well as techniques used for modeling and testing foam structures.  The science involved with energy transformation and use as well as methods for reducing both parasitic and induced drag will be taught as it impacts the efficiency of the projects students design and build.  Students will also learn about levers and gears in order to design vehicles for specific purposes. Information regarding different types of wood and plywood as well as mechanical fasteners and glue will also be covered.

	Major Instruction Units
	Student Competencies/Outcomes

	Unit 1:  Shop Safety 

Enabling Competencies:

1.1 Memorize Safety Rules and Procedures regarding General Shop Behavior, Clothing and Personal Care, Hand Tool Safety and Power Tool Safety


	Integration Skills:
1.1 -Copy Safety Rules by hand

      -Discuss Safety Rules

      -Watch demonstrations of safe tool use

      -Pass Safety Quiz with min. 90% score

       -Keep safety rules in a binder



	Unit 2: Measuring to 1/16”

Enabling Competencies:

   2.1 Learn to use a ruler or measuring tape to measure an object to the nearest 1/16 of an inch


	Integration Skills:

2.1- Copy an oversized chart of 1 inch divided into increments of 1/16”

- Label the increments from 1/16 to 15/16’s

- Reduce to 1/8’s, ¼’s and ½ where appropriate

- Practice measuring lines, blocks or other objects 

-Pass Measuring Quiz with min. 90% score

	Unit 3: 

Design and Build a Balsa Wood Bridge

(or other structure)

Enabling Competencies:

3.1Learn about the History of Bridge Building

 3.2 Recognize the effectiveness of triangles as components of a truss

 3.3 Design a bridge to meet given external parameters. 

3.4 Design the bridge within budget (material) constraints.

3.5 Learn to work as a team, coordinating workers efforts and using time efficiently

3.6 Test a model to find its breaking strength, and analyze the components to improve the product for the future.

 
	Integration Skills:

 3.1 Read about past bridge builders and    answer written questions about their work

  3.2 Assemble small boards into triangles,        squares and other polygons and test their ability to withstand racking (folding) 

  3.3 Students will design a bridge with a    given span, given amount of land for the bridge bases, specific width and height of passageway both across and beneath the structure.

  3.4 Students will be given a budget and the prices of bridge building materials, and must estimate the cost of their bridge, keeping the cost within their budget.

3.5 Pairs of students must design and build their bridge by a given date, or face penalties for being late.

3.6 Bridges will be tested for breaking strength, then analyzed by the class, end reports written suggesting improvements for future designs.

	Unit 4: Build a Cedar Birdfeeder/Birdhouse

(Or equivalent project)

Enabling Competencies:

4.1 Follow written directions to build a product

4.2 Learn to use a Hand Miter Saw and a Band Saw to cut boards to within 1/16 of an inch

4.3 Learn to use a hammer and nails to fasten pieces of wood

4.4 Learn to use a drill to pre-drill holes in order to use wood screws to fasten pieces of wood

4.5 Learn to use varnish or oil to finish and preserve an exterior wood product.
	Integration Skills:

4.1 Students will cut and build a birdfeeder according to directions provided by the instructor

4.2 Students will cut a variety of  pieces of cedar to specific lengths in order to build the product.

4.3 Students will attach the side boards of the feeder to the plywood base using hammer and nails.

4.4 Students will use a power drill to pre-drill and a Phillips screwdriver to attach the end pieces of the feeder with wood screws.

4.5 Students will paint their birdfeeder with either exterior varnish or linseed oil, then clean the brush properly for storage.

	Unit 5: Build and Test a Car geared for Maximum Speed, or for Maximum Power

Enabling Competencies:

5.1 Students will teach themselves to Calculate the Mechanical Advantage (M.A.) of a Lever or Set of Gears 

5.2 Students will learn to solder wires into simple circuits.

5.3 Students will learn to use a band saw safely.

5.4 Students will learn to use a drill press safely.

5.5 Students will learn how wheel bearings are designed and used

5.6 Students will experiment with gear ratios and learn how they affect the speed and power of a machine.


	Integration Skills:

5.1 Students will search the Internet for Lessons on Mechanical Advantage and complete a set of problems calculating the M.A. of Levers and Gear systems.

5.2 Students will use Soldering Irons to solder wires to a small electric motor. (2-5V utility motor)

5.3 Students will measure and cut pieces of pine (3/8 x ¾”) to make their model car frame.

5.4 Students will use the drill press to drill holes for axles.

5.5 Students will complete internet searches and manipulate real wheel bearings while they discuss their use in reducing friction. 

5.7 students will access a variety of sized gears in order to build a model car which can go the fastest or climb the highest.

	Unit 6: Build and Test an Airboat or Air Car

Enabling Competencies:

6.1 Students will search the Internet and read articles describing fluid friction and friction between solids.

6.2 Students will read about boat hull design and search the internet for examples of different shaped boat hulls.

6.3 Students will learn about the structure and function of airplane propellers by reading and searching the web.
6.4 Students will learn to test and modify a prototype, in order to improve on existing design.
	Integration Skills:

6.1 Students will test the drag exerted on a variety of objects as they are towed through a trough of water. 

6.2 Students will shape a boat hull from a piece of  2” insulfoam 3.5” wide by 8” long, which they will test and modify in order to reduce the drag produced by moving through the water.

6.3 Students will craft a small wooden propeller by shaping the wood on the band saw, and sanding it to final form, before using it to drive their air boat or air car.

6.4 students will assemble and test their air boat or car, comparing it to others in terms of efficiency.

	Unit 7: Build and Test a Turbine for the Generation of Electricity:

Enabling Competencies:

7.1 Learn about the energy transfers with operate an electric motor

7.2 Understand that the energy transfer can run in reverse, in which case the electric motor functions as an electric generator  

7.3 Learn about the role of turbines in the generation of electricity in modern power plants, along with advantages and disadvantages of different sources of energy. 

7.4 Learn to use sheet metal shears to cut and shape sheet metal.

7.5 Students will learn to use a protractor, in order to plan the draw the lines they will cut in order to fashion the blades of their experimental turbine. 

7.6 Students will learn to identify and analyze variables in a series of prototypes.


	Integration Skills:

7.1 Students will read about the function of a generalized electric motor, then build a simple electric motor. They will then disassemble a small (2-5V) electric motor and identify the parts within.

7.2 Students will use wires to solder 2 small electric motors unto a loop, add propellers, then blow air over one, and analyze the manner in which that machine generates electricity in order to power the other.

7.3 Students will watch a Power Point or other presentation covering the function of turbines in varied settings as they are used to run electrical generators.  Wind, tidal, nuclear, coal and gas fired plants will be discussed.

7.4 Students will use sheet metal shears cut small pieces of sheet metal into circles in order to fashion model turbines

7.6 Students will plan, draw and cut the blades into their piece of sheet metal, then solder it to a shaft so it can be checked for efficiency in the generation of electricity in a test generator.

7.7 Students will line the class’s experimental turbines up from most to least efficient, identify at least 5 variables in the prototypes, describe how that variable should be adjusted.


11/11/2011

