Bill Wolfson                                                        4/3/2007
                                                                               Page 1 of 3

Why the Engineering Design Process (Benefits to its use)

	Structural Benefits 

Our approach is to enhance the learning process by using the engineering design process as a connector between literature, science & mathematics based on underlining skills as defined in the Bloom taxonomy and inquire based learning. 


	Integrating engineering into the K-5 curriculum adds the following benefits to the total learning process:

· Promotes higher-order critical thinking skills. Meta-cognitive and cognitive skills are multi-leveled and fully integrated into the design process.
· Invites the incorporation of instructional technology into the curriculum Excel, Word, and Power Point, along with Smart Board technology, and use of peripheral devices such as scanners and digital photography, are all easy to incorporate into engineering projects.  
· Engineering is differentiated: offers an “in” for learners of all types. Due to its project-based nature, there are many roles that students can play on a design team.  Students with widely differing skill sets and abilities all find a niche.
· Rich cross-curricular possibilities.  Engineering and technology are always embedded in social contexts.  Educators can use the rich social contexts of technology/engineering to tie in meaningful learning in related content areas.
· Integration with math is important way to show students how and why math is relevant and useful in the world.  Engineering counteracts the “Why do we need to learn this?” question that students always complain about.
· Directly connected with improvement of living conditions/safety/health and welfare of people.  Engineering can provide relevance to students’ lives and the world outside the classroom.  Students can explore authentic problems and issues, connect their learning to real issues in their local community, tap the knowledge and resources of local experts, and make a meaningful contribution to their school or town.

	Involving students to manage and understand the Engineering Design process. 
Engineers role are to create useful products and process for society based on Mathematics and Science.
	Development of capability in this domain includes the ability to use, manage, and understand design, creativity, technology, and their relationship to innovation. In more detail, this involves students:

· posing problems and actively identifying needs, wants, opportunities and areas for improvement

· gathering information and building knowledge about the nature of needs, wants, opportunities and areas for improvement and the best routes to take towards designing a solution

· developing and using math and science skills, design and technology skills, knowledge and processes, including proposing, experimenting, learning from results and synthesizing, to create new and/or improved products and/or systems

· using tools, equipment, materials/ingredients and systems components safely and creatively to make quality products and/or systems

· understanding that design, creativity and technology leads to innovation 

· Assessing the outcomes of design and technology processes, and the resulting products and technological systems in relation to environmental, social and economic factors.

This domain involves experiential, practical and applied knowledge as well as theoretical understanding. It requires students to be autonomous and creative problem-solvers, as individuals and as members of a team. Students combine an understanding of design, functionality, aesthetics, social, cultural, economic and environmental issues, and industrial practices with practical skills. As they do so, they reflect on and evaluate past and present design and technology, its uses and effects. The Design, Creativity and Technology domain focuses on development of students’ skills in managing and manipulating materials and resources using a range of tools, equipment and machines to make functional physical products

or systems. These materials include food, wood, metal, timber, plastics, textiles, ceramics, plants and soil/growing media and components such as wheels and axles, pulleys and belts, gears, switches, lights, motors, connecting wires, batteries and printed circuits boards.



	Background 
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	Standards in the Design, Creativity and Technology domain can be viewed in three dimensions:

· Investigating and designing

· Building & Testing
· Analyzing and evaluating.

Activities associated with the three dimensions are linked and may be applied sequentially, where students move directly from investigating to designing, producing and evaluating. Or alternatively, students may move between the dimensions as they solve a problem. For example, to assist their decision making while designing a product or system, students may evaluate the potential impact on the environment of the intended use of materials/ ingredients, components or processes required to make the product or system. Additionally, after evaluating a product they have made, students may return to the Investigating and designing and Building dimensions to improve the product. In this way, students may work in a non-sequential manner through the dimensions in this domain. In order for students to demonstrate knowledge, skills and behaviors in this domain a ‘design and make’ project based learning approach must be taken, that focuses on meeting the problem, need/s or requirements defi need in a design brief.



	Investigating and designing

Needs

Research

Development

Selection


	In the Investigating and designing dimension, students identify ideas, problems, needs, wants and opportunities. A design brief can be a starting point or it can be developed to clearly define the idea, problem, need, want or opportunity and requirements for a solution. Students undertake research and investigation to identify the human, material, equipment, and/or energy resources available to meet the idea, problem, need, want or opportunity. Students combine practical and design skills with knowledge, skills and behaviors from other domains to select and record creative methods of generating and depicting design possibilities and options. They devise a plan to outline the processes involved in making a product, and select and justify the option that best meets the requirements of the design brief.



	Building 
Construction

Test


	The Building dimension involves students in the management of the production phase and includes the appropriate selection and safe manipulation and use of tools, equipment,  materials/ingredients and components to carry out processes appropriate to the materials/ingredients or assembly of systems components to produce a quality product or technological system.

Students explore, share and use both traditional and more innovative techniques. They reflect upon their progress and alter plans as appropriate. Progress and changes to plans are reflected upon and altered as appropriate.



	Analyzing and evaluating

Communicate

Redesign


	In the Analyzing and evaluating dimension, students compare the outcomes of design and production activities with earlier design work and planned intentions. Following the application of testing, improvements, modifications and alternative approaches are considered. This dimension also involves students in describing, analyzing and evaluating the impact and value of both their own and others’ technological products, technological systems, processes and innovations (past, present and predicted future) on the individual, society and culture, the environment and the economy. This includes consideration of sustainability issues.


	Rubrics
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	Investigating and designing

Students, individually and in teams, generate ideas based on a design brief, demonstrating understanding that designs may need to meet a range of different requirements. They use words, labeled sketches and models to communicate the details of their designs, and clarify ideas when asked. They identify simple systems components and common materials/ingredients and explain the characteristics and properties that make them suitable for use in products. Students think ahead about the order of their work and list basic steps to make the product or system they have designed.

Building

Students use their list of steps and are able to choose appropriate tools, equipment and techniques to alter and combine materials/ingredients and assemble systems components. They use a variety of simple techniques/ processes and a range of materials/ingredients to safely and hygienically alter and combine materials/ingredients and put together components to make products and simple systems that have moving parts.

Analyzing and evaluating

Students test, evaluate and revise their designs, products or simple

systems in light of feedback they have gained from others. They identify what has led to improvements and describe what they consider to be the strengths and drawbacks of their design, product or simple system. They consider how well a product or simple system functions and/or how well it meets the intended purpose.


	Sources
	· Victorian Curriculum & Assessment Authority www.vcaa.vic.edu.au 
· Mary Taft teacher in Wilbraham, MA


