Anchorage School District

Career & Technology Education Curriculum

Course Title: PLTW Principles of Engineering
Course No: H8116
Career Cluster: Science, Technology, Engineering and Mathematics
CIP #: 

Grade Level: 10th
Credits: 1 Credit
Prerequisite:  Concurrent enrollment or completion of Algebra 1

UAA Tech-Prep/Articulation: None
Certification: None
Core  Credit: None
Course Description: Principles of Engineering is a course that helps students understand the field of engineering/engineering technology. Exploring various technology systems and manufacturing processes help students learn how engineers and technicians use math, science and technology in an engineering problem solving process to benefit people. The course also includes concerns about social and political consequences of technological change.  This course is part of the PLTW (Project Lead the Way) Pre-Engineering Program.
	Major Instruction Units
	Student Competencies/Outcomes

	Unit 1:  Definitions & Types of Engineering
	Enabling Competencies:

1.1 Students will have an understanding of engineering and be able to identify engineering achievements through history.

1.2  Students will be able to identify problems for engineers to solve in the future.

1.3  Students will be able to define attributes associated with being a successful engineer.

1.4  Understand that an engineering team must work together to solve problems, with each team member having individual and collective responsibilities.

1.5  Understand how ethics influences the engineering process.

1.6  Students will have an understanding of the difference between engineering disciplines and job functions.

1.7  Students will understand the professional and legal responsibilities associated with being an engineer.

Integration Skills:
1.1  Students will research and discover the educational requirements to become an engineer.

1.2  Students will become familiar with an area of engineering by preparing for and conducting an interview with an engineer in that field of engineering.



	Unit 2:  Communication & Documentation
	Enabling Competencies

2.1  Students will learn about the different types of sketches used by engineers in the workplace.

2.2  Students will be able to design and create tables, charts, and graphs to illustrate data they have collected.

Integration Skills:

2.1  Students will compose sketches use proper sketching techniques in the solution of design problems.

2.2  Students will select the appropriate sketching styles for presentation of a design problem to a group.

2.3  Students will use proper proportioning while producing annotated sketches.

2.4  Students will plan and compose a written technical report about the research they conduct about a career field in engineering.

2.5  Students will evaluate and select an appropriate type of table, chart, or graph to accurately communicate collected data for written work or presentations.

2.6  Students will design and deliver a presentation utilizing appropriate support materials about research they have conducted.



	Unit 3:  Design Process 
	Enabling Competencies:

3.1  Students will trace the history of an invention and evaluate its effects on society and the environment.

3.2  Students will examine the evolution of an invention to observe and report on how the design process is applied to continuously redesign and improve the product.



	
	Integration Skills:

3.1  Students will compose and diagram the product development lifecycle of an invention of their choice and report findings to the class.



	Unit 4:  Engineering Systems
	Enabling Competencies:

4.1  Students will identify and understand the 6 different types of simples machines. 

4.2  Students will mathematically explain the mechanical advantage gained and explain the function of the six different types of simple machines. 

4.3  Students will understand the first and second laws of thermodynamics, describing the concept and function of a heat engine of their choice. 

4.4  Students will research and evaluate systems undergoing thermodynamic cycles for efficiency and present findings to the group.

4.5  Students will mathematically calculate and explain the work being done by a specific fluid power device as part of an oral presentation.

4.6  Students will create schematic drawings to facilitate experimental measurements of electrical circuits.

4.7  Students will apply ohm’s and watt’s laws in designing safe electrical circuits.

4.8  Students will be able to estimate current consumption by a circuit and be able to compare estimates to accurate measurements they perform.

4.9  Students will select and apply concepts of mechanical, electrical, and control systems in solving design problems.



	
	Integration Skills:

4.1  Students will create a display of a mechanical system from a household item they disassemble.

4.2  Students will apply simple machines to create mechanical systems in the solution of a design problem. (Creation of mouse trap cars)

4.3  Students will conduct an energy analysis on a section of their home and calculate the heat loss through walls and windows.

4.4  Students will safely demonstrate proper setup and adjustment of a fluid power system.

4.5  Students will design, diagram and implement a program to control a device they construct to perform a sorting operation.

4.6  Students will demonstrate and defend their solution to the design problem in an oral presentation to the class.



	Unit 5:  Statics & Strenghts of Materials
	Enabling Competencies:

5.1  Students will be able to define, describe and analyze the stresses and forces acting on an object.

5.2  Students will mathematically analyze a simple truss to determine types and magnitude of forces supported in the truss.

5.3  Students explain the use of factors of safety in the design process.

5.4  Students will be able to explain the difference between the area of a cross section of an object and the second moment of the area (Moment of Inertia) and predict the relative strength of one shape vs. another.

5.5  Students will be able to use a computer aided engineering package to analyze a shape.

5.6  Students will explain the effects that stress has on a material and explain how the material will react.



	
	Integration Skills:

5.1  Students will design, construct and test a model bridge to support the greatest amount of weight per gram of bridge mass.

5.2  Students will prepare and present a mathematical analysis of a truss design as part of a 5 minute oral presentation about their bridge design.



	Unit 6:  Materials & Materials Testing in Engineering
	Enabling Competencies:

6.1  Students will be able to identify and differentiate the five basic categories of solid engineering materials.

6.2  Students will be able to compare and contrast the physical properties of organic, metals, polymers, ceramics, and composites.

6.3  Students will be able to trace the production of raw material to finished product.

6.4  Students will be able to analyze word problems about forces acting on materials

6.5  Students will be able to analyze a component of a product and describe the processes used in its creation.

6.6  Students will be able to interpret a drawing and produce a part.

6.7  Students will be able to state the difference between mass and weight.

6.8  Students will be able to utilize a variety of precision measurement tools to measure appropriate dimensions, mass, and weight.

6.9  Students will be able to calculate the mean, median, mode, and standard deviation for a set of data and apply that information to an understanding of quality assurance. 

6.10  Students will be able to explain the difference between process and product control.



	
	Integration Skills:

6.1  Students will be able to collect, analyze, and test samples of the four basic materials.

6.2  Students will be able to document and present laboratory data related to studies of material classifications.

6.3  Students will be able to design an experiment to identify an unknown material.

6.4  Students will give an oral presentation on the production processes used to create products from a category of materials and a demonstration about one of the processes.



	Unit 7:  Engineering for Reliability
	Enabling Competencies:

7.1  Students will be able to diagram a system and identify the critical components.

7.2  Students will be able to mathematically estimate chance of failure of a system given information on certain components. 

7.3  Students will list the causes of failure and be able to propose solutions. 

7.4  Students will analyze an engineering failure for the purpose of presenting an aural report which identifies; causes, damage done, design failures, and other areas where the failure has impacted the environment or society. 



	
	Integration Skills:

7.1  Students will prepare and defend a position on an ethical engineering dilemma.

7.2  Students will prepare a written report explaining their analysis of an engineering failure.



	Unit 8:  Kinematics
	Enabling Competencies:

8.1  Students will be able to explain the difference between distance traveled and displacement. 

8.2  Students will be able to explain how velocity and acceleration are calculated.

8.3  Students will be able to calculate range and initial acceleration from data they record from experiments.



	
	Integration Skills:

8.1  Students will design and build a device for the purpose of conducting experiments of acceleration, displacement, and velocity.

8.2  Students will design and produce a three fold pamphlet to include an explanation of their ballistic device, drawings and a summarization of data recorded from experiments. 
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