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[image: image1.wmf]Unit 6: Research and Development
Student Reading Assignment

Goal: The focus of this unit is on understanding that research and development is a necessity for the advancement and improvement of products and materials and is the driving force behind technological innovation.  During and at the end of this unit, we should be able to answer the following questions that pertain to this unit:

1. What is the Scientific Method and how is it used to correct for human error in research?

2. How does modeling and prototyping fit into the research and development process?

3. How do criteria and constraints affect the final design?

4. What purpose does technology assessment in the development of new products or systems?

So, what is Research and Development?


It is a necessity for the advancement and improvement of product and materials.  The driving force behind technological innovation is the wants and needs of our society, and constant improvements on existing products are needed for success.  The goal of R & D is to satisfy the consumer needs as well as the companies need to make a profit through the development of new products and methods.  The development of these new products and methods reflect the knowledge and attitudes of the time.  As we accumulate knowledge, we open more possibilities for improvement and or continuous search for “a better way”.
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In the world of engineering and R & D, basic and applied research methods can be used.  Generally the basic research method is most closely related to the field of science, while applied research relates to the field of technology. 


Basic research: Research in which the primary aim of the investigator is for more complete knowledge or understanding of the subject under study.  Little or no concern is given how the knowledge will be used.


Applied research: Refers to most of the work done in technology and comes the use of knowledge.  New products, better processes or improved systems and environments are the intended outcome.
No matter which research method is to be used, The Scientific Method is used to correct for human error due to the tendency to distort and generalize.  The scientific method uses procedures that are precisely described and recorded so that another person could replicate the study to obtain the same results.  This attention to detail attempts to establish clear communication of results, so others can benefit from the work.  Research is often published to share the knowledge and findings of the study.  There are five steps to the scientific method that is applied to all research studies.  They follow the same procedure as in the problem solving method:
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	Step 1:

State the problem
	You cannot solve a problem until you know exactly what it is.

          “My problem is…….”

	Step 2:

Research the problem
	What will it take to solve my problem?

What do I know, and need to know, about my problem?

	Step 3:

Form a hypothesis
	State the possible solution to my problem.
       The simplest solution is often the best solution!

	Step 4:
Test the hypothesis
	Perform an experiment to see if your hypothesis works.

	Step 5:

Draw conclusions from the data
	Data are the results of an experiment.

In its simplest form, there are only two possibilities:

a. If your hypothesis was correct

b. If your hypothesis was incorrect (go to step 6)

	Step 6:

Repeat process if necessary
	Don’t give up! Do more research!

· What was wrong with your original hypothesis?

· Did you make a poor selection?

· Was your experiment flawed?

· Form another hypothesis based on additional research.

· Test your new hypothesis.


*Continue this process until the problem is solved!
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Development: It is the planned use of knowledge from research and experience for the purpose of achieving a desired goal.  


Product development, for the purpose of R & D, involves modeling and prototyping.  A variety of product models will be made prior to the finished manufactured item.  Computer and mathematical models are commonly used to form a solution, but ultimately a 3D model may have to be constructed.  There are several common 3D models that are used, which include Appearance models, Functional models, and Prototypes.  


Appearance models: They are intended to show what the produced product would look like, but does not have functional parts.


Functional models: Are operational models that show the function and working parts of the product, but may not look like the finished product.


Prototypes: Are models that function and look like the finished product.
With Research and Development, you need a check and balance system to help with assessment.  Here are two types of assessment that are related with R & D.
Technology Assessment


There are two types of technology assessment that serve two different purposes.  The first type of assessment refers to the quality of the product and its design.  The assessment addresses the questions of cost, dependability, function, durability and safety.  However, another type of assessment addresses the societal impacts of a technological development.  The impact that technology has on society is assessed and controlled by the Office of Technology Assessment (OTA).  It was established by Congress in 1972 to provide congressional committees with analyses of emerging, difficult, and often highly technical issues.
For your Information
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Computer Integrated Manufacturing (CMI)
What is CMI?  It is the ability to develop and integrate new and advanced methods into the production process. These modern methods are based upon the emerging technologies of computer-integrated manufacturing (CIM) and flexible manufacturing (FMS). They allow for faster development of new and improved products of high quality, shorter development and production cycles, faster delivery times, reduced production costs, and the ability to compete with the ever-changing demands of the international markets.
Examples of CMI
· Cell Control - The ability to control and sequence a group of processes using conventional or advanced programmable control.

· Computer Integrated Manufacturing (CIM) Facility Operation and Control: the ability to operate and control the whole spectrum of processes needed for production such as metal cutting, finishing, automated storage and retrieval (AS/RS), material handling, and quality control, using several levels of computer control.

· Robotic Cell Operation: the ability to design, program and control robotic processes, using computers.

· Computer Vision: the ability to recognize and locate objects and use this information for process control and quality control.
Sources

http://iew3.technion.ac.il/Labs/Cim/
VCSU Reading Assignment
Standards covered

Standard #1: Students will develop an understanding of the characteristics and scope of technology. 


Benchmarks

L. Inventions and innovations are the results of specific, goal-directed research.

Standard #2: Students will develop an understanding of the characteristics and scope of technology. 


Benchmarks

AA. Requirements involve the identification of the criteria and constraints of a 
product or system and the determination of how they affect the final design and 
development.

BB. Optimization is an ongoing process or methodology of designing or making a 
product and is dependent on criteria and constraints.

Standard #4: Students will develop an understanding of the cultural, social, economic, and political effects of technology. 


Benchmarks

I. Making decisions about the use of technology involves weighing the trade-offs 
between the positive and negative effects.

J. Ethical considerations are important in the development, selection, and use of 
technologies.

Standard #6: Students will develop an understanding of the role of society in the development and use of technology.


Benchmarks 

H. The decision whether to develop a technology is influenced by societal 
opinions and demands, in addition to corporate cultures.

Standard #10: Students will develop an understanding of the role of troubleshooting, research and development, invention and innovation, and experimentation in problem solving.


Benchmarks 

I. Research and development is a specific problem-solving approach that is used 
intensively in business and industry to prepare devices and systems for the 
marketplace.

J. Technological problems must be researched before they can be solved.

Standard #13: Students will develop abilities to assess the impact of products and systems.


Benchmarks

J. Collect information and evaluate its quality.

K. Synthesize data, analyze trends, and draw conclusions regarding the effect of 
technology on the individual, society, and the environment.
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