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	Catalog Description

	
	Introduction to engineering experimentation, centered on an experimental project planned and executed by students. Uncertainty analysis, instrumentation systems, and statistical design of experiments.  Emphasis on project on project planning and execution, developing a scope of work, interim deliverables, and reporting engineering results. 0R-6L-2C.  


	Instructor(s)

	
	R.A. Layton, J.E. Mayhew, A.R. Mech


	Required/Elective

	
	Required. 


	Class/Laboratory Schedule

	
	Three 50-minute lab periods and one 150-minute lab period per week.


	Prerequisites

	
	ME311 – Mechanical Measurements.


	Textbook(s)

	
	None. 


	Course Objectives

	
	At the conclusion of the course, students should be able to:  choose and apply appropriate tools in planning and completing an experimental project; collect, analyze and interpret data and draw supportable conclusions from the results; design and conduct an experiment—identify the problem, select measurement techniques to collect appropriate data and justify that selection, estimate experimental uncertainties, and recognize unsuccessful outcomes due to faulty equipment, parts, construction, process or design, and develop effective solutions—and report experimental findings in a manner approaching professional quality.

	Course Topics

	
	See “Lab Topics.”  The course is all-lab and all-project.  


	Lab Topics

	
	Student teams design, build, test and refine an experiment of their choosing.  Experiments are expected to answer interesting questions that go beyond mere measurement.  We emphasize the use of evidence and appropriate analysis in making design decisions and in reporting results.  The final report is expected to approach professional quality in coherence and technical credibility. 
 

	ABET Criteria

	
	This course primarily addresses ABET Criteria a, b, c, d, e, i, g, and k.   

	Program Outcomes

	
	Teams - An ability to work effectively in teams

When assigned to teams, students will:

___ 1. Share responsibilities and duties, and take on different roles when applicable.

  (  2. Analyze ideas objectively to discern feasible solutions by building consensus.

  (  3. Develop a strategy for action.

  (  4. Listen openly, actively and critically.

Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

When performing communication tasks, students will:

___ 1. Identify the readers/audience, assess their previous knowledge and information needs, and organize/design information to meet those needs.

  (  2. Provide content that is factually correct, supported with evidence, explained with sufficient detail, and properly documented.

___ 3. Test readers/audience response to determine how well ideas have been relayed.

  (  4. Submit work with a minimum of errors in spelling, punctuation, grammar, and usage.

  (  5. Present information visually using drawings, graphs and sketches.

  (  6.  Deliver oral presentations with clarity and professionalism.

Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

  (  1.  Inspect and define the problem.

  (  2.  Identify the basic principles and concepts that apply to the situation.

  (  3.  Use appropriate resources to locate pertinent information.
  (  4.  Build appropriate model(s).

  (  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

  (  6.  Check a solution using appropriate criteria.

Interpreting Data - An ability to interpret graphical, numerical, and textual data

  (  1. Collect and present data in an accurate and orderly way.

  (  2. Use appropriate statistical procedures to analyze and evaluate the information contained in a data set.

  (  3. Analyze the data and draw supportable conclusions from the result.
Experiments - An ability to design and conduct experiments

  (  1. Identify the problem and develop an appropriate experimental approach.  
  (  2. Select measurement techniques to collect appropriate data and justify that selection.
  (  3. Estimate experimental uncertainties.

Design - An ability to design a product or process to satisfy a client's needs subject to constraints

___ 1.  Understand the problem.
___ 2.  Develop a design specification that addresses customer/client needs and constraints.
___ 3.  Carry out a conceptual design by generating multiple solutions that address the issues above, evaluating the feasibility of the solutions, and choosing the appropriate solution.
___ 4.  Carry out a detail-level design using appropriate design tools and methodologies.
  (  5.  Test and refine the implementation until the product or process design specifications are met or exceeded.
  (  6.  Document the finished product or process as appropriate for the discipline according to standard practice.
___ 7.  Present and transfer the product or process and documentation to the client.


Continue to Learn and Educate One's Self                            

  (  1.  Learn new information independently. 


	Professional Component

	
	This course provides 1 credit of engineering science, 0 credits of basic science, 0 credits of basic math, and 1 credit of engineering design.

	
	

	
	The course is fully devoted to the experimental project; roughly half this time is devoted to or in support of project design activities.  


	Prepared by

	
	Richard A. Layton, 3/17/06


