Physical Science

Science

Module 

PS-1.7
Inquiry:
Lesson

A

Instructional Progression: 

Taxonomy Level:  5.1-B   Evaluate Conceptual Knowledge
Key Concepts: 

Technological design or product

Criteria:  cost, time, materials
Previous/Future knowledge:  In the 5th grade (5-1.7), students used a simple technological design process to develop a solution or product.  In the 6th grade (6-1.4), students planned and produced a solution or product using a technological design process which included identifying a problem, designing a solution or product, implementing the design, and evaluating the solution or product.  Technological design will continue to be developed at a higher level in biology, chemistry, and physics.
Content Overview:

It is essential for student to 

· Understand that technological designs or products are produced by the application of scientific knowledge to meet specific needs of humans. The field of engineering focuses on these processes. 

· Understand that there are four stages of technological design:

· Problem identification

· Solution design (a process or a product)

· Implementation 

· Evaluation   

· Understand that common requirements within the solution design stage of all technological designs or products include: 

· Cost effectiveness or lowest cost for production; 

· Time effectiveness or the least amount of time required for production, and 

· Materials that meet specific criteria, such as: 

· Solves the problem 

· Reasonably priced

· Availability


· Durability 

· Not harmful to users or to the environment 

· Qualities matching requirements for product or solution 

· Manufacturing process matches characteristics of the material

· Understand that benefits need to exceed the risk.

· Understand that there are tradeoffs among the various criteria.  For example, the best material for a specific purpose may be too expensive.

It is not essential for students to 
· Recognize which field of engineering is involved with specific products or designs.

· Match specific materials that would be best for specific technological designs or products without being given characteristics of the given materials.  

Teaching the Lesson:
Evaluating a Technological design or product
Introduction to the lesson:
There are many technological design competitions and opportunities available.  Some examples are the National Science Teachers Association’s Exploravision, Craftsman Design a Tool, Duracell Battery Design Challenge.  Information on these can be found at www.nsta.org.  Other examples include the Science Olmpiad Bridge Building Contest, NASA’s Design a Helicopter contest, Invention Convention (see below for details), Design Squad  http://pbskids.org/designsquad/contest , etc. Teachers and students can select from among these and others.  Whatever design challenge is implemented students must:
· Understand that there are four stages of technological design:

· Problem identification

· Solution design (a process or a product)

· Implementation 

· Evaluation   

· Understand that common requirements within the solution design stage of all technological designs or products include: 

· Cost effectiveness or lowest cost for production; 

· Time effectiveness or the least amount of time required for production, and 

· Materials that meet specific criteria, such as: 

· Solves the problem 

· Reasonably priced

· Availability


· Durability 

· Not harmful to users or to the environment 

· Qualities matching requirements for product or solution 

· Manufacturing process matches characteristics of the material

· Understand that benefits need to exceed the risks.
Lesson time:

Will vary depending on the design project selected.  However class time must be used to explain the design process and allow for presentations and/or judging of the designs presented to the class.
Materials Needed:

For Invention Convention, see website: http://www.eduplace.com/science/invention/overview.html for a complete listing of all materials, guidelines, lesson plans and worksheets.

Essential Question:

What is the technological design process?
Procedure:

The Invention Convention Science event is designed to encourage students to apply basic science skills in a creative and productive manner. Participants are encouraged to identify a need or to solve a problem by following the same steps and patent application procedures that an inventor would follow in patenting an invention. Once a need or a problem has been identified, students are directed to use problem-solving and creative-thinking skills to invent a product or process that would fill the need or overcome the problem. Communication and research skills are also greatly enhanced throughout the invention procedure. 
The suggested procedure for the Invention Convention involves the following five basic steps. Note: invention Convention was originally designed for grades 3-6 but is easily adapted to older students. 
STEP I:   Learning About Inventors 

STEP II: Finding an Idea 

STEP III: Research and Planning 

STEP IV: Developing and Testing 

STEP V: The Invention Convention 
See: http://www.eduplace.com/science/invention/overview.html for complete lesson plan and directions.
Several days before the convention, judges should be sent copies of The Invention Convention Overview, and the Judging Form. This information will help them to become familiar with the process. 
Assessing the Lesson:
See next page for scoring rubric.  Keep in mind that students should be able to Evaluate a technological design or product on the basis of designated criteria
Critique a technological design or product to determine if it meets designated criteria.

Exemplify (give an example of)the best product based on given criteria

Analyze the best product or design from given criteria

Compare given products or designs on the basis of criteria in order to select the best
Summarize the qualities of the best product or design based on given criteria
Infer from given criteria and qualities which product or design matches best.
	Circle the appropriate rating. 
1. Does this invention identify and address a problem? 

     5      4      3      2      1 

· Uniquely solves a real problem 

· Shows insight; addresses a real problem 

· Does not address a problem 
2. How well has this inventor done research and provided evidence to show that no similar process or product exists? 

     5      4      3      2      1 

· Carefully documented 

· Sufficiently documented 

· Poorly documented 
3. How knowledgeable and enthusiastic is the inventor about the invention? 

     5      4      3      2      1 

· Able to converse at length about the invention and the processes involved in inventing it 

· Understands and can discuss invention 

· Unable or reluctant to discuss invention knowledgeably 
4. How well has the inventor shown that the invention has been tested to ensure that it works? 

     5      4      3      2      1 

· Provides evidence of hypothesizing, gathering data, analyzing data, and drawing conclusions 

· Has applied some scientific skills and processes 

· Shows no evidence of testing 
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	5. How well is this invention designed and/or constructed? 

     5      4      3      2      1 

· Carefully designed in detail 

· Adequate design and construction 

· Poor design and construction 
6. How effectively has the inventor advertised and presented the invention? 

     5      4      3      2      1 

· Eye-catching, interesting presentation 

· Adequate presentation 

· Limited presentation 
7. The inventor has provided required documentation. 

     5      4      3      2      1 

· Excellent documentation 

· Adequate documentation 

· Poor documentation 
Top of Form

Total Points: [image: image4.wmf]


Bottom of Form

Judge's Overall Recommendation: 
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I recommend this inventor be given a certificate of participation. 
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I recommend this invention be considered for local patent. 

Judge's Notes and Comments: 
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SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended Days of Instruction: Varies 
	(one day equals 90 min)

	Standard(s) addressed:  PS–1 The student will demonstrate an understanding of how scientific inquiry and technological design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and develop solutions.

	

	Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–1.7

Evaluate a technological design or product on the basis of designated criteria 

(including cost, time, and materials).

	SC Streamline video

“NASA at 50: Flexible wing design used for hang gliders

4:54

“Engineering at the cutting edge: roller coaster design”

24:00

Extreme Engineering: transatlantic tunnel”

49:32

Website for invention convention

http://www.eduplace.com/science/invention/overview.html for complete lesson plan and directions.

	Module 1-7

Lesson A

· Evaluating a Technological or Product
	To demonstrate mastery of this indictor the student should:

Evaluate a technological design or product on the basis of designated criteria
Critique a technological design or product to determine if it meets designated criteria.

Exemplify (give an example of)the best product based on given criteria

Analyze the best product or design from a given set based on given criteria

Compare given products or designs on the basis of criteria in order to select the best
Summarize the qualities of the best product or design based on given criteria


	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	
	
	
	Infer from given criteria and qualities which product or design matches best.


Standard:	PS–1 The student will demonstrate an understanding of how scientific inquiry and technological design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and develop solutions.





Indicator:	PS-1.7 Evaluate a technological design or product on the basis of designated criteria (including cost, time, and materials).





Other indicators addressed PS-1.1,1.2,1.3,1.4,1.5, 1.6
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