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Course Overview:
This course will challenge students to create technology, designing solutions to meet human needs and wants.        

Applied Technology and Engineering Design 2 builds upon the content presented in Applied Technology and Engineering Design 1.  Applied Technology and Engineering Design 2 is intended to take knowledge gained in the prerequisite to the next level, highlighting student creativity and problem solving through engineering design.  
Students will employ an engineering design process as they apply their previously gained skills and knowledge to solve technological problems.  Whereas in Applied Technology and Engineering Design 1, activities were heavily directed by the instructor, this course will challenge students to engage in exploratory problem solving and design activities. 
Students who engage in engineering and design will benefit in fields beyond engineering.  In fact, the ability to solve open ended and ill defined problems will help students to learn to think creatively and to engage in effective problem solving throughout their lives.
	Major Instruction Units
	Student Competencies/Outcomes

	Unit 1:  
Attributes of Design
	Enabling Competencies:

1. Students will learn that creative thinking produces products and systems.
2. Students will learn that although no design is “perfect”, designs can be improved upon or optimized.

3. Students will understand the concepts of criteria and constraints.

4. Students will learn the engineering design process:
· Defining a problem

· Brainstorming

· Researching

· Generating Ideas

· Identifying criteria and constraints

· Exploring possibilities

· Selecting an approach

· Developing a design proposal

· Modeling and Prototyping

· Testing and Evaluating

· Refining the design

· Creating or making

· Communicating process and results

5. Students will learn that many times the designer as an individual will be responsible for the development of constraints, criteria and requirements.

6. Students will learn the importance of feedback in order to refine a design.

7. Students will understand that requirements of a design such as criteria, constraints, and efficiency sometimes conflict with each other.
Integration Skills:
1. Students will demonstrate their ability to apply creativity to physical and non-physical problems.  
2. Students will create designs which emphasize the principles of safety, reliability, economy and efficiency.  

3. Students will demonstrate an ability to consider size, cost, and design limitations as they solve problems.

4. Students will exhibit an understanding of the engineering design process and its parts.
5. Students will be able to effectively manage a decision making process which considers many issues: economic, individual, social, ethical, and political.

6. Students will utilize feedback to improve solutions.
7. Students will demonstrate an ability to accept tradeoffs, and to come to a solution which optimally accommodates many requirements.  


	Unit 2: 
Problem Solving Approaches
	Enabling Competencies:

1. Students will understand that trouble shooting is a problem solving method used to identify causes and malfunctions in technological systems.
2. Students will generate an understanding of the difference between invention and innovation.
3. Students will understand that some technological problems are best solved through experimentation.  

4. Students will gain skills in research and development as a problem solving approach.
5. Students will learn that not all problems are technological and not every problem can be solved using technology.  

6. Students will understand that many technological problems require a multidisciplinary approach.

Integration Skills:
1. Students will competently engage in trouble shooting design problems. 
2. Students will demonstrate technological refinement, as it occurs through the process of innovation.  

3. Students will systematically engage in experimentation and exploration of technological products and systems as they apply to design.  

4. Students design solutions will be based upon research and well developed ideas.  

5. Students will provide solutions to problems both technical and non-technical.

6. Students will apply knowledge gained in areas such as: mathematics, science, reading, writing, social studies, and other academic content areas.  


	Unit 3: 
Applying the Design Process

	Enabling Competencies:

1. Students learn the importance of documenting their design process as they progress through the engineering design.
2. Students will develop the ability to identify a design problem and decide whether or not to address it.

3. Students will be able to identify criteria and constraints and determine how these will affect the design process.

4. Students will understand the purpose of prototyping to ensure quality, efficiency, and productivity of the final product.  

5. Students will develop skills necessary to evaluate the design solution using conceptual, physical, and mathematical models at various intervals of the design process.  

6. Students will obtain the ability to develop and produce a product or system using the design process.  

7. Students will gain a methodology enabling them to evaluate final solutions and communicate observations, processes, and results of the entire design process using verbal, graphic, quantitative, virtual, and written means in addition to three dimensional models.  

Integration Skills:
1. Students will complete regular entries into portfolios, journals, or engineering notebooks to document ideas, processes and results.
2. Students will make decisions regarding the importance of completing differing levels of research, investigation and idea generation.  

3. Students will exercise an understanding of criteria and constraints in the areas of: concept generation, development, production, marketing, and fiscal matters.  
4. Students will utilize prototyping to ensure quality, efficiency, and productivity of the final product.  

5. Students will evaluate the design solution using conceptual, physical, and mathematical models at various intervals of the design process.  

6. Students will develop and produce a product or system using the design process.  

7. Students will evaluate final solutions and communicate observations, processes, and results of the entire design process using verbal, graphic, quantitative, virtual, and written means in addition to three dimensional models. The final results should be compared to the original goals, criteria, and constraints.   




