Appendix A. Civil Engineering Course Syllabi

	Course Number
	Course Title
	Required for Option1

	Civil  Engineering Required Courses
	
	

	CE 001
	Statics
	G, E

	CE 003
	Intro to Civil & Envir Engr
	G, E

	CE 010
	Geomatics
	G, E

	CE 100
	Mechanics of Materials
	G, E

	CE 101
	Materials Testing
	G, E

	CE 132
	Env/Trans Systems
	G, E

	CE 133
	Decision Anlys in Envr & Trans
	G, E

	CE 134
	Modeling Environ & Transp Sys
	G, E

	CE 151
	Water & Wastewater Engineering
	G, E

	CE 154
	Environmental Anyl Practice
	E

	CE 160
	Hydraulics
	G, E

	CE 170
	Structural Analysis I
	G, E

	CE 171
	Structural Analysis II
	G, E

	CE 172
	Structural Steel Design
	G, E

	CE 173
	Reinforced Concrete
	G, E

	CE 175
	Senior Design Project
	G, E

	CE 176
	Senior Design Seminar
	G, E

	CE 180
	Geotechnical Principles
	G, E


1 G = general option, E = environmental option

	Course Number
	Course Title
	Required for Option1

	B. Other Engineering Courses
	
	

	EE 100
	Electrical Engr Concepts
	G, E

	ENGR 002
	Graphical Communication
	G, E

	ME 012
	Dynamics
	G, E

	ME 040
	Thermodynamics
	G, E 

	ME 044
	Heat Transfer
	G, E

	
	
	

	C. Non-Engineering Courses
	
	

	BIOL 001
	Principles of Biology
	Science Elective

	BIOL 002
	Principles of Biology
	Science Elective

	CHEM 031
	General Chemistry 1
	G, E

	CHEM 032
	General Chemistry 2
	Science Elective

	CS 016
	Prog MATLAB Engineers & Science
	G, E

	ENGS 001
	Written Expression
	G, E

	GEOL 001
	Earth System Science
	Science Elective

	MATH 021
	Calculus I
	G, E

	MATH 022
	Calculus II
	G, E

	MATH 121
	Calculus III
	G, E

	MATH 271
	Applied Math for Engineers and Scientists
	G, E

	PHYS 031 / PHYS 021
	Introductory Physics / Introductory Lab 1
	G, E

	PHYS 042 / PHYS 022
	Electromagnetism & Modern Physics / Intro Lab 2


	G, E

	PSS 161
	Fundamentals of Soil Science
	Science Elective

	STAT 143
	Statistics for Engineering
	G, E


1 G = general, E = environmental

A. Civil and Environmental Engineering Courses
CE 001 Statics  

Required Course for CE, ME, and EnvE Programs

Catalog Data:
CE 001


Credit:
3 semester hours

Description:
Representation of forces and moments as vectors, summation of forces and moments as vectors, dot product, cross product and triple scalar product utility, couples, free-body diagrams, concurrent force equilibrium, non-concurrent  force/moment equilibrium, analysis of trusses, analysis of frames and machines,  friction, first and second moments of 2D and 3D bodies , centroids, inertias.

Prerequisites: 
MATH 22

Textbook:
Statics, by R.C. Hibbler, Prentice Hall, Eleventh Edition
Learning


Objectives:


1. Be able to invoke two of the three main ingredients (or the appropriate subset) for solving mechanics problems (including making simplifying assumptions): (a.) constitutive rules and (b.) the laws of mechanics.  

2. Be able to draw a good free body diagram(s) for a mechanical system using the principles of action/reaction, etc., to which one applies the laws of mechanics.  

3. Be able to use vectors, vector algebra, and vector calculus for solving mechanics problems. 

4. Be able to solve for the distributions of forces and moments in particle, single rigid body, and multi-rigid body systems subjected to a variety of external loads. 

5. Be able to solve the systems of linear equations generated from the laws of mechanics using various methods.

6. Be able to compute cross-sectional geometric properties in design of beams.

Topics (Class Hr)


1. Introduction to mechanics (3) 

2. Vectors for mechanics, force couples (6)

3. Equilibrium of a Particle, springs (3)

4. Free Body Diagrams (FBD's) (3)


5. Force System Resultants: Moments of a Force (6) 

6. Distributed Load Resultants (3) 

7. 2D Rigid Body Equilibrium, friction (3)

8. 3D Rigid Body Equilibrium (3)

9. Structural analysis of mutli-rigid-body systems: trusses. (3)

10. Structural analysis of mutli-rigid-body systems: frames and machines (3)

11. Internal loads: shear and moment diagrams (3)

12. Centroids and area moments of inertia (3) 


TOTAL (42)

Course Schedule:
The course meets for two 75-minute lecture sessions per week and for one 75-minute recitation session once per week. 

Responsible Faculty Member:  Jeff Laible and Michael Coleman; Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:

None

Laboratory Usage:
None

Design Component:
Students use the West Point Bridge program to design a truss.

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	0
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 010 Geomatics  

Required Course for CE and EnvE Programs

Catalog Data:
CE 010


Credit:
4 semester hours

Description:
An introduction to surveying including distance and angle measurements, leveling, traverse surveys, error propagation, topographical mapping, global positioning systems (GPS), and geographic information systems (GIS).

Prerequisites: 
  CEE Sophomore standing or permission of instructor, geometry and trigonometry

Textbook:
  McCormac, J. (2004) Surveying. 5th Edition, John Wiley & Sons, Inc. 

Fieldbook:  “Rite in the Rain” TRANSIT No. 303.  J.L. Darling Corp. Tacoma, WA.

Supplementary Texts (available at Bailey Howe library)

References:
Peter Swallow, David Watt, Robert Ashton (1993) Measurement and recording of historic buildings. London: Donhead…..TA549 .S93 1993

Kavanagh, Barry F. (2001) Surveying: with construction applications,  4th ed., Upper Saddle River, NJ : Prentice Hall.

Wolf, P.R. and C.D. Ghilani (2002) Elementary Surveying: An Introduction to Geomatics, Upper Saddle River, NJ : Prentice-Hall.

Learning Objectives


1. To apply mathematics for the purpose of measuring location on the surface of the earth (ABET3a)


2. To analyze field-measured distance, angles and elevations to create a survey document (ABET 3b).

3. To understand the differences between various spatial data measurement techniques and the appropriate uses for the resulting data (ABET 3c).

4. To work together as a survey crew to collect data and post-process it (ABET 3d).

5. To communicate (both create and use) technical graphical information (ABET 3g).

6 .To appreciate the changing technology and new directions in the field of geomatics (ABET 3i)

7. To properly use the following computerized tools: electronic survey instruments, global position system  receivers, geographic information systems and CAD software (ABET 3k).

Topics (Class Hr)
Geographic Coordinates and GPS

3

Horizontal and Vertical Distances and Control
2

Mistakes, Errors, Accuracy


4


Differential and Trig Leveling


3


Angles, Azimuths Declination


3


Traverse Calculations



8


Area Calculations



3


State Plane Coordinates


2


GIS & Remote Sensing


6


Projections & Mapping


4


Stake Out & Horizontal Curves

5


Field Procedures



2



TOTAL (45)

Course Schedule:
The course meets for two 75-minute lecture sessions per week and for one 75-minute lab or design session once per week. 

Responsible Faculty Member:  Britt A. Holmén; September, 2008

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:

MS WORD, MS EXCEL, AutoCAD, ArcGIS

Laboratory Usage:
Weekly field labs with geomatics instrumentation: GPS, total station. Team project = site survey with AutoCAD topographic map and site calculations.

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	2
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	2
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	1
	(f)
	an understanding of professional and ethical responsibility

	1
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	1
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 100 Mechanics of Materials  

Required Course for CE and EnvE Programs

Catalog Data:
CE 100


Credit:
3 semester hours

Description:
Stress, strain, temperature relationships, torsion, bending stresses and deflections. Columns, joints, thin-walled cylinders. Combined stresses and Mohr’s circle

Prerequisites: 
  CE 001, MATH 121

Textbook:
Mechanics of Materials, Fourth Edition, by F.P. Beer, E.R. Johnston, Jr. and J. T. DeWolf, McGraw-Hill, 2006  

Learning Objectives:
(1) Apply Hooke’s equations to stress and strain including effect of temperature


(2) Determine the shear stress due to torsion in circular shaft, rectangular plate and closed thin-walled member


(3) Calculate bending and shearing stresses and design for given factor of safety in yield


(4) Apply Mohr’s circle to transformation of stresses and strains, determination of cross-moment of inertia and failure analysis of materials


(5)  Use Euler formula for buckling analysis of columns


(6) Apply equations of beams for deflections and energy methods for beams and trusses

Topics (Class Hr)
1. (2) Normal and tangential stresses


2. (3) Hooke’s equation for stress and strain


3. (3) Shear stresses due to torsion


4. (3) Normal stresses in beams including reinforced concrete beams


5. (3) Shear stresses in beams, shear and moment diagrams


6. (3) Design of beams


7. (6) Transformation of stresses, strains and moments of inertia using Mohr’s circle


8. (3) Failure  of materials


9. (3) Buckling of columns


10. (3) Deflections in beams 


11. (6) Deflections in beams and trusses using energy methods


12. (3) Forensic analysis of failure of WTC on 9/11/2001 due to impact

TOTAL (41)

Course Schedule:
The course meets for two 75-minute lecture session per week and one 50-minute lab or recitation session per week.   

Responsible Faculty Member:  Jeff Liable

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:

None

Laboratory Usage:
None, but CE101, Materials Testing is co-requisite

Design Component:
Design wood and steel beams for given factor of safety and loads

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	1
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	2
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 101 Materials Testing

Required Course for CE Program

Catalog Data:
CE 101


Credit:
1 semester hour

Description:
Experimental stress analysis methods; fundamental properties of metals, plastics, and wood; effects of size, shape, method, speed of loading, and strain history on these properties. 

Prerequisites:
  Concurrent with CE 100

Textbook:
Materials for Civil and Highway Engineers, Fourth Edition, Derucher, et al, Prentice-Hall, 1998

Learning


Objectives:
(1) Records of data in an individual laboratory book

(2)  Present an individual technical report with a cover letter summarizing the results obtained in the laboratory


(3) Performs laboratories which confirm material behavior to failure, Euler buckling of columns and  Euler hypothesis of plane sections remain plane in beams


(4) Applies concepts learned in mechanics of materials to more complex problems not presented in earlier classes, such as determination of resonant frequencies of buildings

(5) Application of statistics and probability to the design of concrete column and determination of probability of failure based on the variability and average measures 28 day strength


(6) Student presents oral presentation on materials in civil engineering

Topics (Class Hr)
1. (1/2) Axial tensile tests on different metal specimen


2. (1/2) Deflection and strain measurements on steel I-beam confirming that plane section stays plane


3. (1/2) Test on wooden beams to confirm behavior depends on density


4. (1/4) Concrete mix proportioned to specified 28 day strength and tested at 28 days in compression and flexure


5. (1/2) Buckling of metal rods with differing lengths and boundary conditions


6. (1/2) Determination of resonant frequencies of vibration of a building  needed for seismic design as determined from stiffness matrix obtained from measured flexibility matrix and confirmation with measurements from wireless accelerometers attached to the building


TOTAL (6/14)

Course Schedule:
The course meets for one 115-minute lecture session per week. 

Responsible Faculty Member:  Jeffrey Laible, Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:
Use of spread sheets (Excel), word processors (Word) and programming language, MATLAB

Laboratory Usage:
Laboratory course held in the structures laboratory with 1 hour of recitation for each of the 6 labs

Design Component:
Students design the reinforced concrete columns for a small building based on the 28 day strength specified and then determine the probability of failure of the building based on given variability of snow load and their measured variability of their 28-day strength for a given number of cylinders.

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	2
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	1
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	1
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	2
	(g)
	an ability to communicate effectively

	0
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	1
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 132 Environment and Transport Systems

Required Course for CE and EnvE Programs

Catalog Data:
CE 132


Credit:
3 semester hours

Description:
Introduction to systems thinking and the systems approach; ecological and transportation systems components, interactions, and relationships; feedback and emergent properties; systems modeling, management and economic evaluations. 

Prerequisites:
  MATH 22, STAT 143 or concurrent

Textbook:
 Introduction to Environmental Engineering, Davis, M.L. and Cornwell, D.A., McGraw Hill, Fourth Edition. 2008.

Learning Objectives:



1. To apply systems thinking and a systems approach in engineering problem solving

2. To understand the relationship between the economy, ecology and transportation 

3. To apply fundamental principles of economics to engineering and environmental problems
4. To apply mass balance concepts to environmental and transportation problems
5. To understand hydrology and its application in civil and environmental engineering
6. To understand chemical equilibria, reaction kinetics and fate and transport phenomena related to environmental systems 
7. To understand the impact of transportation systems on the environment and ways to mitigate impact
Topics (Class Hr)


1. Systems thinking and systems engineering (concept maps, ecology, Stella) (6)

2. Economics and the environment and transportation (cash flow, equivalences, interest, compounding, uniform and gradient series) (8)

3. Mass balance to water, air and soil problems (8)

4. Hydrology (10) 

5. Chemistry, reactions and fate and transport (10)

6. Transportation Impacts (3) 


TOTAL  (45)

Course Schedule:
The course meets for three 50-minute lecture sessions per week. 

Responsible Faculty Member:  Nancy Hayden, Spring 2009

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:
Hydrocad, Stella, Spreadsheet or Matlab, Word processing

Laboratory Usage:
Stella ecology simulation, Hydrocad

Design Component:
Bioretention facility design (10% of grade)


RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	1
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	1
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	1
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	1
	(f)
	an understanding of professional and ethical responsibility

	1
	(g)
	an ability to communicate effectively

	2
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	1
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	2
	(j)
	a knowledge of contemporary issues

	1
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 133 Decision Anlys in Envr & Trans

Required Course for CE and EnvE Programs

Catalog Data:
CE 133


Credit:
3 semester hours

Description:
Environmental and Transportation System modeling; decision analysis and optimization; multi-objective problems; application to transportation planning, environmental impacts, groundwater remediation and highway location. 

Prerequisites:
  CE 130; Co-Requisite: CE 10

Textbooks:
Fundamentals of Transportation Engineering: A Multimodal Systems Approach,  by J.D. Fricker and R.K. Whitford, Pearson / Prentice Hall, Upper Saddle River, NJ, 2004.

Civil and Environmental Systems Engineering, by C. S. Revelle, E. E. Whitlatch, and J. R. Wright,   Second Edition, Pearson / Prentice Hall, Upper Saddle River, NJ, 2004.

Learning


Objectives:


1. Apply fundamental principles of engineering economics to engineering problems

2. Study linear programming and its applications to civil and environmental systems

3. Understand the fundamentals of traffic flow and study field data collection methods

4. Find capacity and level of service of various transportation facilities

5. Study the transportation demand modeling process

6. Understand the transportation planning process

7. Understand the impact of transportation systems on the environment and ways to mitigate impact

8. Study the sustainability of transportation systems

Topics (Class Hr)


1. 
Course introduction and economic review  (1.5)

2. Transportation engineering basics (0.5)

3. Models in civil and environmental engineering (1)

4. Traffic flow: theory and analysis (1)

5. Linear programming (1)

6. Capacity analysis and level of service (1.5)

7. Trip Generation (0.5)

8. Trip Distribution (0.5)

9. Modal split and traffic assignment (0.5)

10. Environmental impact/Stella (1)

11. Linear programming with multiple objectives (1)

12. Planning and evaluation of decision making (1)

13. Sustainable transportation systems (1)

Course Schedule:
The course meets for two 75-minute lecture sessions per week. 

Responsible Faculty Member:  Nancy Hayden, Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:
A Traffic simulation tool SYNCHRO will be used to model and analyze vehicle traffic at signalized intersections or on corridors. 

Laboratory Usage:
None

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	1
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	2
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	1
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	1
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	1
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 134 Modeling Envrion & Transp Sys

Required Course for CE and EnvE Programs

Catalog Data:
CE 134


Credit:
3 semester hours

Description:
Environmental & transportation dynamic systems modeling, applied numerical methods with applications to groundwater and traffic flow modeling, stochastic  modeling with applications to watershed and infrastructure management. CE 134 is the 3rd course in a series of systems courses. Service-Learning component.

Prerequisites:
 CE 10, CE 131, CS 16

Textbook:
  Davis, M.L. & Cornwell, D.A., Introduction to Environmental Engineering, 4th Edition, McGraw-Hill, 2008.

Revelle, C.S., Whitlatch, E.E. and Wright, J.R., Civil & Environmental Systems Engineering, 2nd Edition, Pearson Prentice Hall, 2004.

Learning Objectives:

1. To apply systems thinking and systems approach to engineering problem solving.

2. Ability to apply mass balance concepts to environmental and transportation problems.

3. To learn and apply the model-building process.

4. To understand how the underlying mechanisms of a dynamic system work (determine how a system maintains stability or identifies mechanics by which stability is jeopardized under a range of assumptions, conditions and applications).

5. To apply fundamental principles of engineering economics to engineering problems.

6. To predict future performance of an existing system for the purpose of evaluating the impact of transportation systems on the environment and ways to mitigate impact.

Topics (
01/15   Week 1   Systems Modeling Introduction, Modeling Exercise on Hydrologic Cycle, 

  and Service Learning Project

01/22   Week 2   Groundwater Models and Mass Transport Equations (analytical solutions)

01/29   Week 3   Surface and Groundwater Models using Numerical Methods 

  (Programming Project – MATLAB)

02/05   Week 4   Complex systems and Their Dynamical Behavior; Review Engineering
 Economics & Assign Projects (Choices Between Alternatives – Chap. 15)

02/12   Week 5   Strategies for Analyzing and Using Environ. Systems, Stella Modeling

 (Assign Subsystem Groups for Dynamic Phosphorus System Project)

02/19   Week 6   Modeling Surface Water Contamination/Matter Cycling in Ecosystems

02/26   Week 7   Exam I / Modeling Mobile Source Air Pollution Inventories

03/04   Week 8   Economic Decision Making – Group Presentations
03/11
  Spring Break
03/18
Week 9   Greenhouse Gases and Global Warming (Case Study & Modeling Exercise)

03/25
Week 10 Engr. Economics (Depreciation & Taxes – Chap 16)

04/01
Week 11 Engr. Economics (Taxes & Inflation)

04/08
Week 12 Lessons in Context: Simulation (Chap 10); Multi-goal Water Resources Problem

04/15
Week 13 (Chap 11) / Exam II

04/22
Week 14 Lessons in Context: Transportation Systems (Chap 12); Dynamic Programming

04/29
Week 15 Dynamic Programming and Non-linear Programming (Chap. 13)


05/08
Week 16 Final Exam (Tuesday 3:30-6:30 220 Votey)
Course Schedule:
The course meets for two 75-minute lecture sessions per week. 

Responsible Faculty Member:  Donna Rizzo, Spring 2009

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:

STELLA (Systems Dynamic Software); MatLab; Microsoft Excel, Work and Powerpoint.

Laboratory Usage:
None

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	1
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	1
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	2
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	1
	(f)
	an understanding of professional and ethical responsibility

	2
	(g)
	an ability to communicate effectively

	2
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	1
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	2
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 151 Water & Wastewater Engineering

Required Course for CE and EnvE Programs

Catalog Data:
CE 151

Credit:
3 semester hours

Description:
Design of treatment systems for water supply, groundwater remediation, domestic and hazardous wastewater, sewer design; semester-long design projects; ethics; environmental health impacts; governmental regulations. 

Prerequisites:
  CE 150, CE 160

Textbook:
Davis and Cromwell, “Introduction to Environmental Engineering”, 4th Edition, McGraw-Hill     


Learning


Objectives:


1. Ability to apply knowledge of mathematics, science, and engineering to the science and design engineering associated with water and wastewater treatment systems

2. Ability to analyze and interpret data obtained from textbook case studies to the design and operation evaluation of water and wastewater unit operations

3. Ability to design to design a water or wastewater unit operation within the context of: economic, social, health, environmental, ethical, safety, and sustainable constraints and considerations

4. Ability to identify , formulate, and solve environmental engineering problems

5. A knowledge of contemporary water quality issues

6. Ability to use the problem-solving techniques and skills developed in class in engineering practice 

Topics (Class Hr):

1. Reactor design (5.5 h)

2. Coagulation (5.5 h)

3. Sedimentation (3 h)

4. Filtration (3 h)

5. Disinfection (3 h)

6. Disinfection by-products (1.5 h)

7. Activated sludge (5.5 h)

8. Anaerobic digestor (3 h)

9. Water law (1.5 h)

10. Decision and project design and analysis (9 h)


TOTAL  ( 41)

Course Schedule:
The course meets for two 75-minute lecture sessions per week. 

Responsible Faculty Member:  Jane Hill, Spring 2009

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:

Excel, MatLab, and MS Powerpoint (or equivalent)

Laboratory Usage:
None

Design Component:
Students learn basic rules of thumb as well as skills and techniques needed to design and assess the operation of working unit operations. Group and individual assessment items and exercises reinforce course objectives. Final projects incorporate guided but open-ended real engineering systems. Two oral presentations are required.

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	1
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	2
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	2
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	1
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 154 Analytical Practice for Environmental Scientists & Engineers  

Required Course for CE-Environmental Option and EnvE Program

Catalog Data:
CE 154


Credit:
2 semester hours

Description:
Analytical procedures used in measuring environmental parameters (includes BOD, COD, Alkalinity, Coliform). Fundamental methods applied to actual waste samples and subsequent data analysis.

Prerequisites: 
CE 150, CHEM 31

Textbook:
Experimental Research Notebook for Scientists and Engineers (1998) Jones and Bartlett Publishers.

Sawyer, C.N., P.L. McCarty, G.F. Parkin (2003) Chemistry for Environmental Engineering and Science.  5th Edition, McGraw-Hill, 752 pp. 

Handouts of the lab experiments, distributed weekly.

References:
Eaton, A. D., Clesceri, L. S., Greenberg, A. E., Ed., Standard Methods for the

Examination of Water and Wastewater; 19th Edition, American Public Health Association, Washington, DC,1995.

Huckin, T. N. & L. A. Olsen, 1991,  Technical Writing and Professional Communication.  McGraw-Hill, Inc., New York, NY.

Kanare, H.M. (1985) Writing the Laboratory Notebook.  American Chemical Society, Washington, D.C.  esp Ch. 5,6.

Skoog, D. A.; West, D. M.; Holler, F. J. Fundamentals of Analytical Chemistry; 7 ed.; Saunders College Publishing: New York, NY, 1996, pp 870.

Reynolds, T. D.; Richards, P. A. Unit Operations and Processes in Environmental Engineering; 2 ed.; PWS Publishing Co.: Boston, MA, 1996, pp 798.  

Snoeyink, V.L.; Jenkins, D. Water Chemistry; 1 ed.; John Wiley & Sons, 1980, pp 463.

American Water Works Association. Water Quality and Treatment; 4 ed.; Mc-Graw-Hill, Inc.: New York, NY, 1990, pp 1194.

Grady, C. P. L. Jr, Daigger, G. T.; Lim, H. C. Biological Wastewater Treatment; 2 ed.; Marcel Dekker: New York, NY, 1999, pp 1076.

Learning Objectives:

1.
Apply fundamental and quantitative knowledge about environmental chemistry to interpret and solve water, soil and air quality engineering problems.

2. 
Apply basic statistical techniques to analyze and interpret experimental data.

3. 
Design, conduct, analyze and interpret lab- and pilot-scale experiments to estimate kinetic and stoichiometric information for water quality engineering unit processes.

4. 
Summarize, interpret, and communicate experimental information via oral presentations and in formal reports.

5. 
Work effectively as a team member and team leader to solve water quality engineering tasks.

Topics (Class Hr)
  Laboratory Safety & Lab Notebooks


 5

pH, Conductivity, DO, Turbidity, Microscope


 5

Alkalinity & Hardness




10

Suspended Solids 





 5

Biochemical Oxygen Demand (BOD)


 5

Reactor Design and Tracers 



 5

Air-Water Partitioning, Gas Chromatography

 5

Adsorption via Activated Carbon



 5

Design Projects





10


TOTAL (55)

Course Schedule:
The course meets for one 50-minute lecture session per week and for one 165-minute lab or design session once per week. 

Responsible Faculty Member:  Britt Holmén, Spring 2009

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:
MS EXCEL.  Data from experiments is analyzed using Microsoft Excel to compute statistical parameters (mean, sd) necessary for data analysis.  Excel is also used for linear regression and curve-fitting.  

Laboratory Usage:
Weekly environmental engineering experiments are conducted in teams of 2-3 students.  One field design project with laboratory analysis of collected field samples.

Design Component:
Students work in teams to design a field or laboratory experiment to test a hypothesis during the last two laboratory sessions.  The design project proposal is reviewed by the instructor prior to data collection.  Student teams give 15-minute presentations of their projects to the class and write 15-page reports.

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	2
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	2
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	2
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	1
	(f)
	an understanding of professional and ethical responsibility

	2
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	1
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	1
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 160 Hydraulics  

Required Course for CE and EnvE Programs

Catalog Data:
CE 160


Credit:
4 semester hours

Description:
Mechanics of incompressible fluids; flow meters; flow in closed conduits and open channels; elements of hydraulic machinery; laboratory studies of flow and hydraulic machinery.

Prerequisites: 
Junior Standing (Thus, Integral Calculus, Physics, Chemistry, Statistics, CS 16 MatLab)

Textbook:
 E. John Finnemore and Joseph B. Franzini, Fluid Mechanics with Engineering Applications, 10th Ed., McGraw-Hill, 2002.

Learning Objectives

1. 
Develop an ability to apply fundamental concepts from fluid mechanics to describe processes related to fluid on closed conduits, open channel flow and surface water, pipe and groundwater hydrology. This ability is demonstrated by solving well-posed, closed-ended weekly homework and exam problems.

2. 
Demonstrate an ability to apply fundamental concepts and problem-solving techniques to solve “real-world” problems. This ability is demonstrated by working individually and in groups to develop solutions for open-ended problems that are introduced through a set of six laboratory exercises. 

3. 
Analyze measurement errors and uncertainties and their impacts on engineering decisions and evaluations is accomplished by collecting data in laboratory experiments on flow meters, open channel flow, pumps and piping systems, and using these data to solve “real world” systems and complete calculations related to the systems. The six laboratory reports (4 informal and 2 formal) are graded.

4. 
Work effectively as a team member. Students perform the laboratory exercises in groups of 10, and then share and discuss the collected data before writing individual laboratory reports.

Topics (Class Hr)
Fluid Properties







3

Pressure, forces, buoyancy, relative equilibrium



9

Continuity, Bernoulli Equation, cavitation, momentum, vanes


9


Dimensional Analysis, similitude





4.5


Laminar pipe flow, turbulent pipe flow, minor losses,



pipes in series, pipes in parallel





6


Systems with pumps, pipe networks, open channel flow,



homologous units, NPSH of pumps




7.5





TOTAL (39)

Course Schedule:
Three 50 minute lectures, six 1 hr. lab recitations and a corresponding 3.5 hr. lab

Responsible Faculty Member:  Donna Rizzo; Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:
Data analysis and visualization using MatLab and Microsoft Excel; Hardy Cross program must be written in MatLab.

Laboratory Usage:
None

Design Component:
Minimal

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	1
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	2
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	2
	(g)
	an ability to communicate effectively

	0
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	1
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	1
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 170 Structural Analysis I

Required Course for CE Program

Catalog Data:
CE 170

Credit:
4 semester hours

Description:
Analysis of statically determinate beams, frames, and trusses; expected loads, reactions; influence lines; moving loads; geometric methods for displacement calculations; introduction to matrix analysis for trusses. 

Prerequisites:
  CE 100, CE 101, CS 16

Textbook: 
 Structural Analysis, by R.C. Hibbler, Prentice Hall, Sixth Edition
References:
Uncertainty Analysis, Loads, and Safety in Structural Engineering ,by Gary C. Hart, Prentice Hall

                                  Extensive handouts on uncertainty and stiffness methods

Learning


Objectives: 

1. Learn how to calculate dead, snow, wind, occupancy, earthquake and temperature loads on common structural systems. 

2. Learn the concepts of linear statistical analysis, uncertainty analysis and for the design of simple structures for target reliability and associated probability. Compare uncertainty design result with traditional load factors and safety factors.   

3. Learn how the three principals of mechanics 1) equilibrium, 2) compatibility and 3) constitutive laws are formulated for rigid beam and spring supported structures and subsequently the stiffness method of analysis.

4. Learn how to construct a stiffness method computer program for 2D and 3D trusses.

5. Learn how to construct a design program to be used in conjunction the truss analysis program to design the members of  2D and 3D trusses. 

6.  Learn how to determine the determinacy, indeterminacy & stability for beams and frames.

7. Learn how to calculate internal and external forces and construct shear and moment diagrams for beams and frames.

8. Learn how to construct influence diagrams for beams, frames and trusses.

9. Learn how to use approximate analysis for indeterminate beams, frames and trusses.

10. Learn the basic geometric methods for beam bending and how to calculate displacements and rotations of beams and frames.
Topics (Class Hr)
1.
 (4)


2.
 (6)


3.
 (4)

4.
 (5)


5.
 (4)

6.     (4)


7.
 (4)


8.
 (4)


9.
 (3)


10.   (4)

TOTAL (42)
Course Schedule:
The course meets for three 50-minute lecture sessions per week and one 115-minute lab or recitation session per week.

Responsible Faculty Member:  Jeffrey Laible, Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:

The Matlab language is used for all program developments. Students learn how to work with matrices,  program the steps of the stiffness method for 2D and 3D truss analysis, program an axial member design algorithm and construct a final program for the interaction of the analysis and design programs. A semester project requires the design of a 2D or 3D truss. 
Laboratory Usage:
Computer lab meets weekly for two hour session 

Design Component:
There is a design component for 2D and3D trusses.

Grading:
Homeworks



25%

Tests               


25%

Project


              25%

Final                                                     25%   

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	2
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	1
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	2
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	1
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 171 Structural Analysis II

Required Course for CE Program

Catalog Data:
CE 171

Credit:
3 semester hours

Description:
Statically indeterminate structural analysis by consistent deformation and stiffness methods; determinations of deflections by energy methods; matrix analysis for frame structures and computer-aided analysis. 

Prerequisites:
  CE 170

Textbook:
  Structural Analysis, by R.C. Hibbler, Prentice Hall, Sixth Edition 
Learning Objectives:



11. Learn how to use the differential equations for beam bending to compute displacements and rotations.

12. Learn how to use energy methods to compute displacements and rotations for beams and frames.

13. Learn how to analyze simple indeterminate beams and frames using consistent deformation, i.e. the flexibility method

14. Learn the basic concepts of the stiffness method for 2D beams and frames.

15. Learn how to formulate the 2D stiffness matrix for a frame element.

16. Learn how to assemble the 2D element matrices and load matrices for stiffness analysis.

17.  Learn how to determine the determinacy, indeterminacy & stability for beams and frames using the stiffness method.

18. Learn how to consider special internal conditions, temperature effects and settlement.

19. Learn how to construct a stiffness method computer program for analysis and post processing.

20. Learn the basic concepts of Finite Element analysis.

Topics (Class Hr)
opics: (Class Hrs.)
1.
 (4)


2.
 (6)


3.
 (4)

4.
 (5)


5.
 (4)

6.     (4)


7.
 (4)


8.
 (4)


9.
 (3)


10.   (4)


TOTAL (42)

Course Schedule:
The course meets for two 75-minute lecture sessions per week. 

Responsible Faculty Member:  Jeffrey Laible, Fall 2008

CONTRIBUTION TO CRITERION 5

Classification: 
Engineering Topics


Computer Usage:
 The Matlab language is used for all program developments. Students learn how to program the steps of the stiffness method for frames and beams. 

Laboratory Usage:
None

Design Component:
There is a design component for 2D frames in which students use the results of the analysis to select beam and column sizes based on the LFRD design method as taught concurrently in the fall semester (CE172).

RELATIONSHIP TO PROGRAM OUTCOMES   
	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	1
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	1
	(g)
	an ability to communicate effectively

	0
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	2
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 172 Structural Steel Design

Required Course for CE Program

Catalog Data:
CE 172

Credit:
3 semester hours

Description:
Theory and design of steel structures including flexural members, axially loaded members and combined stress members; design of composite members; and plastic analysis and design. 

Prerequisites:
  CE 170

Textbook:
  Structural Steel Design, Fourth Edition, by Jack C. McCormac   Pearson Prentice Hall, 2008

Learning


Objectives:
1. Review of mechanics of materials and how it relates to steel geometric shapes


2. Analysis and design of tension members for yield, fracture and block shear


3. Analysis and design of compression members  accounting for buckling and yield


4. Apply plastic analysis to steel I beams


5. How to account for lateral/torsional buckling of beams in analysis and design


6. Integrating considerations for shear, compact requirements, and deflection limits


7. Consideration of combined stresses to do bending and axial load


8. Analysis and design of bracing members and stability considerations for buildings


9. Analysis of composite beams and columns


10. Analysis and design of bolted and filet weld connections

Topics (Class Hr)



1.
(5) Geometric properties of steel sections and review of mechanics of materials


2.
(3) Analysis and design of tension members


3.
(3) Analysis and design of compression members

4.  
(6) Analysis and design of beams in flexure incorporating lateral/torsional buckling

4.
(3) Shear and deflection in beams


5.
(3) Combined axial and flexural stresses


6.   
(3) Stability of structures and bracing 


6.
(6) Project presentation, including building codes and behavior of steel buildings


7.
(3) Composite steel/concrete beams


8.
(6) Analysis and design of welded and bolted connections


TOTAL (41)

Course Schedule:
The course meets for two 75-minute lecture sessions per week. 

Responsible Faculty Member:  Jeff Liable, Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:

Minimal use of MATLAB to program load combinations and capacity of beams in flexure including lateral/torsional buckling

Laboratory Usage:
None

Design Component:
Students working in groups of two are asked to design components of local steel

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	2
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	2
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	1
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	1
	(f)
	an understanding of professional and ethical responsibility

	1
	(g)
	an ability to communicate effectively

	0
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	1
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 173 Reinforced Concrete

Required Course for CE Program

Catalog Data:
CE 173

Credit:
3 semester hours

Description:
Analysis of stresses in plain and reinforced concrete members; design of reinforced concrete structures; and theory of prestressed concrete. 

Prerequisites:
  CE 170

Textbook:
  Design of Reinforced Concrete, ACI 318-05 Code Edition, Seventh Edition, by Jack C. McCormac and James K. Nelson, Wiley, 2006
Learning Objectives:


1.    Understand behavior   of concrete and steel in reinforced, pre-stressed and post-tensioned concrete

2. Apply concepts of mechanics of materials and structural analysis to design for shear and moment in reinforced concrete beams

3. Understand and apply bond stress to development lengths of anchors and bars in tension and bars in compression

4. Use of simplified methods to determine design shears and moments in reinforced concrete frames

5. Analyze and design reinforced concrete columns using interaction diagrams.

6. Design footings and walls in reinforced concrete

7. Apply serviceability concepts to deflection of beams and to crack provisions 

Topics (Class Hr)



1.
(9) Moment in RC Beams and slabs


2.
(9) Moment in RC T-beams and doubly reinforce beams


3.
(3) Stirrups and Shear in RC Beams and slabs


4.  
 (3) Serviceability including deflections and cracks

4.
(3) Development length and bond


5.
(6) Columns for moment and axial compression


6.   
(3) Shear and moment in reinforced concrete frames


6.
(6) Analysis of pre-stressed and post-tensioned beams


7.
(3) Footings and walls


TOTAL (45)

Course Schedule:
The course meets for three 50-minute lecture sessions per week. 

Responsible Faculty Member:  Jeff Liable, Spring 2009

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:
Students are asked to prepare MATLAB programs for beams and other components and use this portfolio of computer programs in their design project.

Laboratory Usage:
None in this course. However, students design a concrete mix and break cylinders and plain concrete beams in CE101, Materials Testing

Design Component:
Students working in groups of two are asked to design components of reinforced concrete building under construction, including footings, beams, slabs, and columns.

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	2
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	1
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	1
	(f)
	an understanding of professional and ethical responsibility

	1
	(g)
	an ability to communicate effectively

	0
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	1
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	1
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 175 Senior Design Project

Required Course for CE and EnvE Programs

Catalog Data:
CE 175

Credit:
3 semester hours

Description:
Comprehensive design projects will integrate the multiple areas of specialization in civil engineering. Student teams will prepare and present designs to professional review panels. 

Prerequisites:
  Senior standing in CE

Textbook:
  None

Learning Objectives:


	1)
	To experience and learn about civil and environmental engineering “project work” while actually doing it. The different facets of “project work” range from technical problem solving and design, to interpersonal and personal skills.

	2)
	To work effectively in a team, to practice and enhance decision-making skills.

	3)
	To develop a work schedule and scope of work and give written and oral reports on progress.

	4)
	To apply civil and environmental engineering design principles in a comprehensive project involving at least three sub-disciplines of civil engineering (e.g. transportation, geotechnical, structural) for civil, and at least two sub-disciplines of environmental engineering (e.g. water, land or air) for environmental engineering projects.

	5)
	To investigate some of the social and/or environmental aspects of their projects.

	6)
	To effectively communicate in an oral presentation the final design to a review panel of faculty and private practitioners.

	7)
	To communicate results in a written report that documents the team’s analysis and final design


Topics


	1)
	Engineering project design and scope of work related to civil and environmental engineering

	2)
	Social, political, historical, environmental, and economic aspects of engineering projects 

	3)
	Communication of information and ideas.

	4)
	Team work in professional practice and the consulting firm

	5)
	Project management and scheduling

	6)
	Estimating and costing

	7)
	Green and sustainable design 


Course Schedule:
The course meets for three 50-minute lecture sessions per week. 

Responsible Faculty Member:  Mandar Dewoolkar;  Spring 2009

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:

Computers are used in analysis and design work (e.g. Matlab, Hydrocad, Autocad, GIS) as well as word processing, spreadsheets and PowerPoint presentations.

Laboratory Usage:
Individualized laboratory and fieldwork based on the selected projects.

Design Component:
This is a comprehensive design experience for the students. Depending on the project, the design work is 50-75% of the project. There is always some analysis involved.

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	1
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	2
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	2
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	2
	(f)
	an understanding of professional and ethical responsibility

	2
	(g)
	an ability to communicate effectively

	2
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	1
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	2
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 176 Senior Seminar

Required Course for CE and EnvE Programs

Catalog Data:
CE 176

Credit:
1 semester hours

Description:
Guest lecturers from private practice discussing professional issues; integration of multidiscipline teams from student design projects; and oral and written presentations. Co-requisite: One design elective; senior standing. 

Prerequisites:
  Senior standing in CE or EnvE

Textbook:
  Ethics Case Studies from Case Study Center Library (online)

Learning Objectives:


	1)
	Analyze and discuss engineering ethics issues

	2)
	Further develop written and oral communication skills


	3)
	Learn about Civil and Environmental Engineering professionalism


Topics (Class Hours)


	1)
	Engineering Ethics (4)

	2)
	Suburban Sprawl (2)

	3)
	Environmental Impacts of Civil and Environmental Engineering (2)

	4)
	The role of civil and environmental engineers in affecting change (3)

	5)
	Career planning (3)


Course Schedule:
The course meets for one 50-minute lecture sessions per week. 

Responsible Faculty Member:  normally Nancy Hayden;  (David Whitney Spring 2009)

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:

None

Laboratory Usage:
None

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	0
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	2
	(f)
	an understanding of professional and ethical responsibility

	2
	(g)
	an ability to communicate effectively

	2
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	1
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	2
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CE 180 Geotechnical Principles

Required Course for CE and EnvE Programs

Catalog Data:
CE 180


Credit:
4 semester hours

Description:
Characteristics and classification of soils; physical, mechanical and hydraulic properties of soils; seepage; the effective stress principle; stress distribution, consolidation, settlement; shear strength; laboratory testing.

Prerequisites: 
  Mechanics of materials, strength of materials, fluid mechanics.

Textbook:
Introduction to Geotechnical Engineering, by Holtz and Kovacs, Prentice Hall.

Soil Mechanics Laboratory Manual, by B. M. Das, Oxford University Press.

References:
Geotechnical Engineering: Principles and Practices, by D. P. Coduto, Prentice Hall.


Principles of Geotechnical Engineering, by B. M. Das, Thomson.


Soil Mechanics and Foundations, by M. Budhu, Wiley.


Soil Mechanics Design Manual 7.01, Naval Facilities, 1986. Downloadable at: http://www.vulcanhammer.net/download/dm7_01.pdf
	Learning

Objectives:
	1.   Understand the principles of soil constituents and classify soils for engineering purposes

2.   Analyze the flow of water through soils by applying Darcy’s law

3. Understand the principle of effective stress in soils; calculate total stress, porewater pressure, and effective stress for static and flowing water conditions

4. Calculate the change in stress induced by applied loads

5. Understand consolidation behavior of cohesive soils and apply the principles to estimate settlements and time rate of settlements under applied loads

6. Describe the basic concepts of and estimate drained and undrained shear strength of soils

7. Demonstrate the ability to design and perform laboratory soil tests; compile, analyze and appraise collected data

8. Enhance inquiry-based, research-based learning; technical writing; and interpersonal skills



	
	


Topics (Class Hr)
1.
Introduction to geotechnical engineering and geology

2

2.
Index and classification properties of soils


3

3.
Soil classification 





2


4.
Clay minerals and soil structure




2


5.
Compaction






3


6.
Capillarity, shrinkage, swelling, frost action


3


7.
Permeability, seepage





6


8.
Effective stress






3


9.
Change in stress from applied loads



3


10.
Consolidation settlements




5


11.
Time rate of consolidation




4


12.  Mohr circle, Mohr-Coulomb failure criterion, shear strength
6


13.  Mid-term exams and reviews




3



TOTAL (45)

Course Schedule:
The course meets for three 50-minute lecture sessions per week and for one 180-minute lab or design session once per week. 

Responsible Faculty Member:  Dr. Mandar Dewoolkar; P.E.

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:

A commercial software (SEEP/W) is used to analyze steady-state seepage situations. Excel and word-processing software are used to analyze experimental and project data and write technical reports and papers.

Laboratory Usage:
The following laboratory exercises are conducted: (1) mechanical and hydrometer analysis, Atterberg limits and soil classification, (2) Standard and modified Proctor tests, (3) Constant and falling head permeability, and (4) Consolidation, and an individual laboratory report will be written on each of the exercises. In addition, demonstrations of direct shear and triaxial tests are conducted. A computer lab on using SEEP/W is conducted. Two research projects are conducted: (1) Atterberg limits using Casagrande and fall come methods; and (2) steady state seepage through physical, analytical and numerical (SEEP/W) modeling. 

Design Component:
Some homework problems, the SEEP/W computer assignment and laboratory testing may require design of geotechnical systems.

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	2
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	1
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	1
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	1
	(f)
	an understanding of professional and ethical responsibility

	2
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	2
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	1
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


B. Other Engineering Courses

EE 100 Electrical Engineering Concepts

Required Course for CE and ME Programs

Catalog Data:
EE 100

Credit:
4 semester hours

Description:
Introduction to analog and digital electrical measurements and circuits; introduction to microprocessors.
Prerequisites:
Physics 42/22 or 125

Textbook:
“Fundamentals of Electrical Engineering,” Giorgio Rizzoni, McGraw-hill, (2009)  OR
“Principles and Applications of Electrical Engineering,” Giorgio Rizzoni, McGraw-Hill, Fifth Edition. (2007)

Learning


Objectives:

1. Concepts of linear electric circuit analysis and design.

a. Students will learn Ohm’s Law and Kirchoff’s circuit laws, and will know how to apply them to resistive networks containing independent voltage and current sources. (a)

b. Students will learn circuit analysis techniques such as the node voltage method and the mesh current method, as well as specific results of these methods such as the voltage divider and current divider. (a)

c. Students will understand practical voltage sources such as batteries and power supplies, and will learn about Thevenin and Norton equivalent circuits. They will conduct experiments utilizing these sources (a, b, k)

2. Understanding of transient response of circuits to electrical stimuli.

a. Students will learn the principles of energy storage in capacitors and inductors. (a)

b. Students will learn to apply the solutions of linear first-order and second-order differential equations to circuits containing energy storage elements. (a)

3. Analysis of the behavior of circuits in response to steady-state sinusoidal signals.

a. Students will learn the concept of representing sinusoidal voltages and currents as phasors.  They will learn the concept of complex impedance. (a)

b. Students will learn how to derive the frequency response of RC, RL, and RLC circuits, and be able to design high-pass, low-pass, bandpass, and notch passive filters. (a, b, e)

4. Understanding AC Power concepts.

a. Students will understand the ideas of real and reactive power, as well as the concept of RMS values of AC voltages and currents. (a, b, e, k)

b. Students will measure real and reactive power in RLC circuits. (a, b, e, k)

6. Practical circuit design, construction, measurement and data analysis. (a, b, e, g, h, i, k)

Topics (Class Hr)
1.
Fundamentals of Electric Charge, Current, Voltage, Power, and Energy (6)

2.
Resistive Network Analysis (8)

3.
Energy Storage elements (4)

3.
AC Network Analysis (6)


4.
Transient Analysis (6)


5.
Frequency Response and System Concepts (6)


6.
AC Power (4)


TOTAL (40)

Course Schedule:
The course meets for three 50-minute lecture session per week and one 165-minute lab session per week.

Responsible Faculty Member: Steve Titcomb; Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:
Access to BlackBoard; Spreadsheet analysis and graphing; Schematic entry and circuit simulation; MatLab or Mathematica exercises.

Laboratory Usage:
Circuit construction, operation, and measurement.  Circuits are built using standard low-wattage components on a solderless breadboard.  Measurements are done primarily with digital multimeters and pc-based digital storage oscilloscopes.  Benchtop function generators are used for producing test signals.

Design Component:
Determining component values to set specific current and voltage operating points and frequency response characteristics.

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	2
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	2
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	1
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


ENGR 002 Graphical Communications

Required Course for EE, CE, Env and ME Programs

Catalog Data:
ENGR 002

Credit:
2 semester hours

Description:
Principles of computer-aided drafting/design; production of engineering drawings including: orthographic, auxiliary, section, pictorials and dimensioning, graphs and charts; applications in specific engineering disciplines. 

Prerequisites:
  None

Textbook:
Engineering Drawing and Design 7th ed.   by Jensen, Helsel & Short 
Solid Modeling Using Solidworks 2008 by Howard & Musto 

Learning


Objectives:



1.
Proficiency in the use of  Computers for creating Engineering Drawings 

 
2.
Proficiency in the use of  Computers  as a Design Tool

3.
A Thorough Understanding of Graphic Communication Principles & Standards

4.
The application of appropriate Dimensioning, Tolerancing & Geometric Tolerancing to  insure accuracy and precision in items to be manufactured.

5.
Methods of Rapid Prototyping & Reverse Engineering

6. Computer Generated Graphing of Observed Data; Linear Regression

Topics (Class Hr)


1.
Computer Drafting Fundamentals (3)

2.
2D Geometric Construction (3)

3.
3D Geometry & Construction (6)
4.
Engineering Drawings: Orthographic & Auxiliary Views (3)

5.
Engineering Drawings: Section Views & Pictorials (3)
6.
Advanced Computer Drafting: Extrusion & Rotation (2)

7.
Advanced Computer Drafting: Sweeps & Lofts (3)

8. 
Parametric Modeling, Symmetry & Patterns (3)

9. 
Rapid Prototyping, Manufacturing Methods (3)

10.
Graphs & Charts / Linear Regression / Matrix Inversions (2)

TOTAL (30) 

Course Schedule:
The course meets for one 50-minute lecture session per week and one 150-minute lab or recitation session per week.

Responsible Faculty Member:  Victor Rossi; Fall, 2008

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:
Computers are used the medium for modern design, drafting & product development.  This is accomplished through the use CAD Software & Rapid Prototyping Machines.  

Laboratory Usage:
Computer Laboratory activities follow the topics outlined above in developmental steps.  

Design Component:
Modern CAD software allows Design Intent to be incorporated into a virtual model.  Design Intent ties together root measures & design elements in a historical parent-child relationship.  Through the use of parametric principles, imbedded equations & logic, if the parent is changed, child design elements follow suit. Students put this into practice with Group Design Projects.

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	1
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	1
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	1
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	2
	(g)
	an ability to communicate effectively

	0
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	2
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


ME 012 Dynamics

Required Course for ME and CE Programs

Catalog Data:
ME 012

Credit:
3 semester hours

Description:
Kinematics and kinetics of particles and rigid bodies in two and three dimensions. Computer-aided analysis. 

Prerequisites:
  CE 1, MATH 121

Textbook:
Introduction to Statics and Dynamics, by A. Ruina and R. Pratap. 

Learning


Objectives:

1.  Be able to invoke the three main ingredients (or the appropriate subset) for solving mechanics problems (including making simplifying assumptions): (a.) constitutive rules, (b.) geometry of motion, and (c.) the laws of mechanics.  

2.  Be able to draw a good free body diagram(s) for a mechanical system using the principles of action/reaction, etc., to which one applies the laws of mechanics. 



3.  Be able to set up and solve general particle motion  problems.

4.  Be able to set up and solve constrained 1D particle and rigid body motion problems.

5.  Be able to set up solve 2D circular particle and rigid body motion problems.

6.  Be able to set up solve general 2D rigid body motion problems. 

7.  Be able to solve the equations of motion generated from the laws of mechanics including (a.) the use of vector mathematics and calculus and (b.) systems of linear equations and solving differential equations.

Topics: (Class Hrs.)
 


1.
Review of mechanics, vectors, free body diagrams, and statics (2D & 3D) (4).


2.
Dynamics of particles: 1D (incl. springs, dampers, friction, drag, simple harmonic motion, multi-degree-of-freedom systems) (6)



3.
Dynamics of particles: 2D (incl. variety of unconstrained planar motion of particles with drag, spring, and gravitational forces) (5)


4.
Dynamics of particles: 3D (incl. some simple unconstrained 3D motion of particles with, possibly, drag, spring, and gravitational forces) (2) 


5.
Dynamics of constrained straight-line motion of particles and rigid bodies  



(incl. strings, pulleys, wheels,  straight line motion with 2D and 3D forces)  (6)


6.
Constant and non-constant planar circular motion of particles and rigid bodies (incl. Time-varying base coordinates, pendula, gear trains, moment of inertia, parallel axis and addition theorem) ( 6)


7.
Dynamics of general planar motion of rigid bodies (including free translation and rotation of rigid bodies, pure rolling of round objects on flat surfaces, multi-body systems) (6)


8. 
General motion kinematics of particles and rigid bodies using time-varying base vectors and moving reference frames (esp. polar coordinates) (5)

9.  
General rigid body dynamics: one- and two-degree-of-freedom multi-body mechanisms (incl. slider crank, double pendulum, etc.) (5)


TOTAL (45)

Course Schedule:
The course meets for three 50-minute lecture sessions per week.

Responsible Faculty Member:  Michael Coleman; Spring 2009

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:
Extra-credit MATLAB problems; Working Model lecture demonstrations.

Laboratory Usage:
NA

Design Component:
NA


RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	0
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


ME 040 Thermodynamics

Required Course for CE, EnvE, and ME Programs

Catalog Data:
ME 040


Credit:
3 semester hours

Description:
Principles of engineering thermodynamics; application of these principles to thermodynamic cycles.
Prerequisites: 
Calculus (integration), series, and calculus based physics (fundamentals of heat, mass, units)

Textbook:
Çengel & Boles, “Thermodynamics: An Engineering Approach”, McGraw-Hill, 6th Edition.
References:
Handouts & class website

Learning
1. Concepts of energy transfer, thermodynamic systems and applications.

Objectives:
2. Understanding of properties of pure substances, primarily gases (ideal & non-ideal), vapors,

   liquid-vapor mixtures, liquids.  Quantification of property changes during processes.
3. Analysis of open and closed systems, and power, refrigeration & heat-pump cycles.

4. Understanding of the 2nd Law – limitations to energy exchange, application to real devices and concept of entropy – changes and generation: reversibility and irreversibility.

5. Applications of principles of engineering thermodynamics to analysis and improvement of energy transfers in steam and gas cycles.

Topics (Class Hr)
1.
Basic concepts in thermodynamics: Systems, temperature & pressure, units (3)

2.
First Law of Thermodynamics (conservation of energy) applied to closed systems: work, heat, analysis of cycles (6)

3.
Thermodynamic properties of pure substances: phases, change of phase, tables & data interpolation, internal energy, enthalpy, specific heat, ideal-gases, equations of state, non-ideality (7)


4.
First Law of Thermodynamics (conservation of energy) applied to control volumes: steady-state & unsteady-state flow, engineering devices (8)


5.
Second Law of Thermodynamics: Statements of second law, irreversibilities, heat engines, refrigerators & heat  pumps, & Carnot cycle (6)


6.
Entropy: Concept of entropy, Tds relationships, entropy change, isentropic processes (7)


7.
Gas Power Systems: Air-Standard Otto, Diesel, & Brayton cycles, internal combustion engines, octane/cetane numbers. (2)



Vapor Power Systems: Modeling, Rankine cycle (1)


TOTAL (42) (+ 3 Class Hr Examinations)

Course Schedule:
The course meets for three 50-minute lecture sessions per week. 

Responsible Faculty Member:  Robert Jenkins; Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:
Communication through use of class website, email and ability to graph data. 

Laboratory Usage:
None

Design Component:
Ability to quantify and optimize energy transfers.
RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	1
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	0
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


ME 044 Heat Transfer

Required Course for CE and Environmental Programs

Catalog Data:
ME 044

Credit:
1 semester hour

Description:
Introduction to heat transfer for Civil Engineering and Environmental Management majors.  Introductory treatment of heat transfer by conduction, convection and radiation.

Prerequisites:
  ME 40

Textbook:
“Introduction to Thermodynamics and Heat Transfer”, Yunus A. Cengel., McGraw-Hill, 1997

Learning Objectives:       

1. An understanding of the basics of concepts of heat transfer in preparation for the FE exam.

2.  A knowledge of convection flow over various objects and surfaces.

3.  An understanding of conduction in walls, cylinders and spheres, as well as the ability to analyze thermal resistance networks.

4.  A basic understanding of atmospheric and solar radiation.

Topics (Class Hr)     

1. Introduction: The physical origins of heat transfer and the relationship to thermodynamics. (1hr)

2.  Conduction:  Thermal properties of matter, in plane walls, cylinders and spheres, Resistance networks, insulation, finned surfaced, lumped sum, and transient heat conduction. (5hr)


3.  Convection:  Forced, boundary layers, flow over objects, natural convection, enclosures, finned surfaces.

4.  Radiation: Properties. atmospheric and solar, black surfaces, diffuse, shields.




TOTAL  (15)

Course Schedule:
The course meets for one 50-minute lecture session per week.

Responsible Faculty Member:   Robert Jenkins

CONTRIBUTION TO CRITERION 5

Classification:
Engineering Topics

Computer Usage:

Communication though email and blackboard

Laboratory Usage:
None

Design Component:
Ability to quantify heat transfer to practical systems.

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	2
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	0
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


C. Non-Engineering Courses

BIOL 001 Principles of Biology

Required Course for CE-Environmental, ME-Premedical, EE-Premedical and EnvE Programs

Catalog Data:
BIOL 001

Credit:
4 semester hours

Description:
Principles of cellular biochemistry, cell biology, genetics and evolution. Topics presented: biochemistry; metabolism, cell structure and function; respiration; photosynthesis; molecular, Mendelian and population genetics; microevolution.  
Prerequisites:
  None

Textbook:
  
G. Audesirk, T. Audesirk, and B.E. Byers, Biology: Life on Earth with Physiology, Benjamin Cummings Publ., 8th ed.

Topics (Class Hr)


1. Science of biology

2. Physical and chemical principles

3. Cell structure and function

4. Membrane transport and signaling

5. Energy and enzymes

6. Respiration and photosynthesis

7. Cell cycle and division

8. Mendelian genetics

9. Genetics post Mendel

10. Replication and transcription

11. Protein synthesis

12. Microbial genetics – viruses and bacteria

13. Eukaryotic genes and cancer

14. Evolution


TOTAL  (53)

Course Schedule:
The course meets for three 50-minute lecture sessions per week and one 165-minute lab session per week. 

Responsible Faculty Member:  Wittman; September 2008

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences

Computer Usage:

None
Laboratory Usage:
Weekly lab session

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	1
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


BIOL 002 Principles of Biology

Required Course for CE-Environmental, ME-Premedical, EE-Premedical and EnvE Programs

Catalog Data:
BIOL 002

Credit:
4 semester hours

Description:
Principles of organismal biology; nature of scientific inquiry, plant form and function, pollination ecology, animal phylogeny illustrated by comparative anatomy and physiology; animal behavior.
Prerequisites:
  BIOL 001

Textbook:
  
G. Audesirk, T. Audesirk, and B.E. Byers, Biology: Life on Earth with Physiology, Benjamin Cummings Publ., 8th ed.

Topics (Class Hr)


1. Evolution

2. Homeostasis and scaling

3. Bacteria, viruses and protists

4. Fungi

5. Land plants

6. Osmosis and diffusion

7. Plant hormones

8. Animals

9. Excretory system

10. Animal nutrition and gas exchange

11. Nervous system

12. Animal hormones

13. Immune system

14. Population dynamics

15. Community structure


TOTAL  ( 53 )

Course Schedule:
The course meets for three 50-minute lecture sessions per week and one 165-minute lab  session per week. 

Responsible Faculty Member:  Higgins; September 2008

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences

Computer Usage:

None
Laboratory Usage:
Weekly lab session

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	1
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CHEM 031 General Chemistry 1

Required Course for CE, EE, EnvE, and ME Programs

Catalog Data:
CHEM 031

Credit:
4 semester hours

Description:
Basic course in principles and concepts of general chemistry.
Prerequisites:
  None

Textbook:
 Chemistry: The Molecular Nature of Matter and Change, 4th edition, by M. Silberberg Working Safely with Chemicals, lab manual
Topics (Class Hr)


1. 
matter 

2.
stoichiometry 

3.
gas laws 

4.
thermochemistry 

5.
quantum theory 

6.
atomic structure 

7.
electronic configurations 

8.
bonding 

9.
intermolecular forces.




TOTAL  ( 53)

Course Schedule:
The course meets for three 50-minute and one 120-minute lecture sessions per week and one 165-minute lab session per week. 

Responsible Faculty Member:  Steven Shapiro; September 2008

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences

Computer Usage:

None
Laboratory Usage:
Weekly labs involve measurement of material density, hydrated salt, mole ratio, acid content in food, investigation of ideal gas law, heat capacity, flame emission of metals, and compound synthesis

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	2
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	1
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CHEM 032 General Chemistry 2

Required Course for CE-Environmental, EE-Premedical and ME-Premedical Options

Catalog Data:
CHEM 032

Credit:
4 semester hours

Description:
Basic course in principles and concepts of general chemistry.
Prerequisites:
 CHEM 031 or CHEM 035 
Textbook:
  Chemistry: The Molecular Nature of Matter and Change, 4th edition, by M. Silberberg Working Safely with Chemicals, lab manual
Topics (Class Hr)


1. solutions 

2. kinetics 
3. equilibrium 
4. acid-base chemistry 
5. aqueous ionic equilibria 
6. thermodynamics 
7. electrochemistry 
8. nuclear chemistry




TOTAL  (53 )

Course Schedule:
The course meets for three 50-minute and one 120-minute lecture sessions per week and one 180-minute lab or recitation session per week. 

Responsible Faculty Member:  Shapiro; September 2008

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences

Computer Usage:

None
Laboratory Usage:
There is a weekly 2-hour laboratory during which students perform experiments related to the class topics.

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	2
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	1
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


CS 016 Prog MATLAB Engineers & Science

Required Course for CE and EnvE Programs

Catalog Data:
CS 016 

Credit:
4 semester hours

Description:
Problem solving, computer programming, and the use of standard numerical methods, visualization and systems thinking in the context of engineering and scientific applications using MATLAB.
Prerequisites:
  Concurrent enrollment in MATH 20 or MATH 22

Textbook:
  Stephen J. Chapman, MATLAB Programming for Engineers, 4th Ed, Brooks-Cole Pub. 2007

Topics (Class Hr)


	I/O and computation
	9 hours

	Introduction to modularity and functions
	3 hours

	Control flow (branches, loops)
	6 hours

	More on functions
	3 hours

	Introduction to numerical methods
	6 hours

	Introduction to data analysis
	3 hours

	Advanced visualization
	3 hours

	Advanced data types
	6 hours

	Introduction to simulation
	6 hours



TOTAL  ( 45 hours )

Course Schedule:
The course meets for three 50-minute lecture sessions per week and one 110-minute lab session per week. 

Responsible Faculty Member: Maggie Eppstein; Spring 2008

CONTRIBUTION TO CRITERION 5

Classification:
Other Topics

Computer Usage:

Extensive MATLAB programming
Laboratory Usage:
None

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	1
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	1
	(g)
	an ability to communicate effectively

	0
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	1
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	2
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


ENGS 001 Written Expression

Required Course for EE, CE, EnvE and ME Programs

Catalog Data:
ENGS 001

Credit:
3 semester hours

Description:
A course in writing with some selected readings as examples of style and writing strategies.

Prerequisites:
None

Textbook:
J.A. Reinking and R. von der Osten, Strategies for Successful Writing, Pearson, 8th ed.   
Topics (Class Hr)


This course is an introduction to college composition. Students will practice expressing their thoughts on approved topics; and will do so employing varied modes of essay writing. The course introduces students to concepts that assist writers produce strong texts; and it challenges them to employ each of these tools in their own writing. By the conclusion of the course, students will be able to write good essays (including researched writing) for academic purposes. Knowledge gained in sorting out and organizing ideas for formal written communication should also help students be articulate communicators in areas outside their academic engagements. Students should view this course as a workshop where they spend most of their time, not listening to lectures about good writing but one where they spend most of their time practicing the craft of writing.



Course Schedule:
 This course meets for three 50-minute lecture sessions per week.

Responsible Faculty Member:   Isabel Jeso, Spring 2009

CONTRIBUTION TO CRITERION 5

Classification:
Other Topics

Computer Usage :
None

Laboratory Usage:
None

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	0
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	2
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


GEOL 001 Earth System Science

Science Elective for the CE and EnvE Programs

Catalog Data:
GEOL 001
Credit:
4 semester hours

Description:
An introduction to the earth as a closed system, the cycling of materials and energy within it, and how it interacts with the hydrosphere and atmosphere.
Co-requisites:
None

Textbook:
Understanding Earth 5th Edition by Grotzinger, Jordan, Press and Siever

Topics (Class Hr)



Geologic time and the principle of uniformitarianism


Plate tectonics


Minerals, igneous, sedimentary, and metamorphic rocks, the rock cycle


Mass wasting, erosion and weathering


Rivers and sediment transport


Basics of stratigraphy


Volcanism


Metamorphism and the deformation of rocks


Earthquakes and seismic waves


Evolution of continents and landscapes


Geologic history of New England


Basics of the climate and hydrologic systems, water resources


Causes of climate change, the carbon cycle


Glaciers, continental ice sheets, and ice ages


TOTAL  (45)

Course Schedule:
 This course meets for three 50-minute lecture sessions and one 3-hour lab session per week. 

Responsible Faculty Member:   Cook, Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences

Computer Usage:

None
Laboratory Usage:
Includes 5 field trips to introduce students to geologic observations in the field and the basics of interpreting rocks and their inherent features in terms of their geologic history. Also one field trip to study stream hydrology and transport processes. Other labs related to rock and mineral identification, plate boundary processes, and the examination/interpretation of proxy records of climate change.

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	1
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


MATH 021 Calculus I

Required Course for EE, CE, EnvE and ME Programs

Catalog Data:
MATH 021

Credit:
4 semester hours

Description:
Introduction to calculus of functions of one variable including: limits, continuity, techniques and applications of differentiation and integration.

Prerequisites:
Placement into Calculus I on the CEMS Math Placement Exam

Textbook:
Calculus: Early Transcendental Functions, J. Stewart, 6th Edition.    

Topics (Class Hr)
1. 
Review of pre-calculus, including power, trigonometric, exponential, and logarithmic 



functions; graphing using Matlab. (4)

2. Limits – one-sided, graphical determination, analytical determination (especially forms 0/0 and ∞/∞), infinite limits, continuity (4)

3. Derivatives – tangent lines, basic differentiation rules & rates of change; xn, polynomials, product rule, quotient rule (7)

4. Derivatives of trigonometric, exponential, and logarithmic functions (3)

5. Higher-order derivatives; chain rule; implicit differentiation (5)

6. Derivatives and inverse functions; inverse trigonometric functions (3)

7. Extrema on an interval; Rolle’s theorem and the Mean Value Theorem; increasing and decreasing functions and the first derivative test; concavity and the second derivative test; limits at infinity; curve sketching with Matlab (6)

8. Differentials; area and the area function; anti-derivatives and indefinite integration; Riemann sums and definite integrals. (10)

9. Fundamental theorem of calculus; average value; area of a region between two curves; integration by substitution. (3)  


TOTAL (45)

Course Schedule:
 This course meets for three 50-minute and one 75-minute lecture session per week.

Responsible Faculty Member:  Joan Rosebush, Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences

Computer Usage:

Assignments and demonstrations using MATLAB (optional)
Laboratory Usage:
None

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


MATH 022 Calculus II

Required Course for EE, CE, EnvE and ME Programs

Catalog Data:
MATH 022

Credit:
4 semester hours

Description:
Techniques and applications of integration. Polar coordinates, Taylor polynomials, sequences and series, power series.

Prerequisites:
MATH 21

Textbook:
  Calculus: Early Transcendental Functions, J. Stewart, 6th Edition
Topics (Class Hr)
1. 
Review of derivatives, integrals and area; integration over natural logarithm and inverse




trigonometric functions. (5)

2. Surface and volume integrals of revolution – the disk method and the shell method; arc length; surfaces of revolution (4)

3.
Integration by parts (4)

4.
Trigonometric integrals and trigonometric substitution (2)

5. Partial fractions (2)

6. L’Hospital’s rule; improper integrals (4)

7. Vectors in 2D and 3D, including dot product and projections; cross products and volumes (4)

8. Linear systems of equations and matrices, including matrix inverses; determinants; under-and over-determined systems; calculation using Matlab (9)

9. Series and sequences, including alternating series; ratio and root tests; Taylor polynomial and approximations; power series; function representation by Taylor and Maclaurin Series; radius of convergence; graphing a series using Matlab. (10)

10. Plane curves and parametric equations; polar coordinates; complex numbers; areas and arc length in polar coordinates (5)


TOTAL  (45)

Course Schedule:
 This course meets for three 50-minute and one 75-minute lecture session per week.

Responsible Faculty Member:  Joan Rosebush, Spring 2009

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences

Computer Usage:

Assignments and demonstrations using MATLAB (optional)
Laboratory Usage:
None

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


MATH 121 Calculus III

Required Course for EE, ME, EnvE and CE Programs

Catalog Data:
MATH 121

Credit:
4 semester hours

Description:
Vectors, vector-valued function. Calculus of functions of several variables: partial derivatives, gradient, divergence, curl, multiple integrals, line integrals, Stokes’ and Green’s theorems.

Co-requisites:
  MATH 22

Textbook:
  Calculus, 4th ed, by Larson, Hostetler, and Edwards
Topics (Class Hr)



1. Vectors in two and three dimensions including dot and cross products; lines, planes and   



surfaces; cylindrical and spherical coordinate systems. (4)


2. 
Differentiation and integration of vector functions, including velocity and acceleration vectors; tangent and normal vectors; arc length and curvature. (6)  

3. Functions of multiple variables including partial derivatives; total differential and chain rule; directional derivative and gradient; tangent planes and normal lines. (6) 

4. Integrals with multiple variables, including iterated integrals in the plane; change of variables to polar form; double integrals (volumes); triple integrals. (5)

5. Vector fields, including potentials and conservative vector fields; parametric surfaces. (6)

6. Green’s theorem, divergence theorem, Stokes theorem. (8)

7. Review and exams (4)


TOTAL (39)

Course Schedule:
 The course meets for three 50-minute and one 75-minute lecture session per week.

Responsible Faculty Member: Joan Rosebush, Spring 2009

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences

Computer Usage:

Assignments and demonstrations using MATLAB or MATHEMATICA 
Laboratory Usage:
None

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


MATH 271 Appl Math for Engr & Scientists

Required Course for all CE, EE, EnvE, ME and EMGT Programs

Catalog Data:
MATH 271

Credit:
3 semester hours

Description:
Matrix theory, linear ordinary differential equations. Emphasis on methods of solution, including numerical methods.

Co-requisites:
  MATH 121

Textbook:
  Elementary Differential Equations, 8th ed., W.E. Boyce and R.C. DiPrima

Topics (Class Hr)
1. 
Separable and exact equations (2)

2. First order linear equations; orthogonal trajectories (2)

3. Second order, linear and Cauchy-Euler equations (4)

4. Higher-order linear equations (3)

5. Undetermined coefficients, variation of parameters (3)

6. Series solution of differential equations; special functions – Bessel and Legendre (5)

7. Laplace transforms (6)

8. Linear systems of equations; Gaussian elimination (2)

9. Matrix inverses, vector spaces, basis, dimension; homogeneous equations (3)

10. Determinants and eigenvalue problems (3)

11. Matrix diagonalization and quadratic forms; orthogonal matrices and rotation (3)

12. Systems of differential equations (3)

13. Phase plane (3)

14. Exams and review (3)


TOTAL (45)

Course Schedule:
 The course meets for three 50-minute lecture sessions per week. 

Responsible Faculty Member:  Golden, Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences

Computer Usage:

Assignments and demonstrations using MATLAB or MATHEMATICA
Laboratory Usage:
None

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


PHYS 31 Introductory Physics

Required Course for CE, EE, EnvE and ME Programs

Catalog Data:
PHYS 31

Credit:
4 semester hours

Description:
Mechanics including oscillations, waves, heat, and kinetic theory. Recommended for students in engineering, natural sciences, premedical programs.

Co-requisites:
MATH 21, secondary school trigonometry

Textbook:
Knight's "Physics for Scientists and Engineers", 2nd edition  

Topics (Class Hr)



1.
Physical quantities, measurement, and motion in one dimension (5)


2.
Motion in two dimensions: projectiles and circular motion (4)


3.
Newton’s Laws (6)


4.
Work, energy, and power; Conservation of energy (5)


5.
Systems of particles; collisions; conservation of momentum (4)


6.
Rotational kinematics and dynamics (5)


7.
Gravitation and planetary motion (3)


8.
Oscillations, waves, sound (7)


TOTAL (39)

Laboratory Usage:
One three-hour lab experience per week; data reduction; report writing

Course Schedule:
These courses meet for three 50-minute lecture sessions, one 75-minute recitation session and one 115-minute lab session per week. 

Responsible Faculty Member:  K. Chu, Spring 2009

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences

Computer Usage:

None
Laboratory Usage:
One three-hour lab experience per week (PHYS 021 is accompanying lab course); data reduction; report writing 

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


PHYS 21 Introductory Laboratory I

Required Course for CE, EE, EnvE and ME Programs

Catalog Data:
PHYS 21

Credit:
1 semester hour

Description:
Laboratory to accompany PHYS 31

Co-requisites:
 MATH 21

Textbook:
 Knight's "Physics for Scientists and Engineers", 2nd edition  

Topics (Class Hr)
Six labs to accompany the PHYS 031 course, covering:

1.
Physical quantities, measurement, and motion in one dimension 


2.
Motion in two dimensions: projectiles and circular motion 


3.
Newton’s Laws 


4.
Work, energy, and power; Conservation of energy 


5.
Rotational kinematics and dynamics 


6.
Oscillations, waves, sound 

Course Schedule:
This course meets for one 75-minute lab session per week. 

Responsible Faculty Member:   James Warnock; Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences

Computer Usage:

None
Laboratory Usage:
Entire course

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	2
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	1
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	1
	(g)
	an ability to communicate effectively

	0
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


PHYS 042 Electromagnetism & Modern Phys

Required Course for CE, EE, EnvE and ME Programs

Catalog Data:
PHYS 042 
Credit:
4 semester hours

Description:
Electricity, magnetism, optics, modern physics. Recommended for students in engineering, natural sciences and premedical programs.

Co-requisites:
PHYS 31, MATH 22

Textbook:
Ohanian, Hans and Markert, John, Physics for Engineers & Scientists, WW Norton & Company, 2008.

Topics (Class Hr)
1.
Electric charge; electric fields; Gauss’ law (7)


2.
Electric potential (3)


3.
Capacitance; dielectrics; electrostatic energy (3)


4.
Electric current and resistance (2)


5.
Magnetic fields and force (5)


6.
Magnetic induction (4)


7.
Electromagnetic waves and light (4)


8.
Diffraction and Interference; physical optics (4)


9.
Geometrical optics; reflection and refraction (3)


TOTAL (35)

Course Schedule:
 The course meets for three 50-minute lecture sessions and one 75-minute lab or recitation session per week. 

Responsible Faculty Member: 
Jie Yang,   Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences

Computer Usage:

None
Laboratory Usage:
There is an optional lab course (PHYS 022) accompanying this course 

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	0
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


PHYS 022 Introductory Lab II

Required Course for EE and ME Programs

Catalog Data:
PHYS 022 
Credit:
1 semester hour

Description:
Laboratory for PHYS 042

Co-requisites:
Concurrent enrollment or credit in PHYS 12 or PHYS 42 

Textbook:
 Physics 22: Introductory Laboratory II Manual   

Topics (Class Hr)


1. Charging by induction

2. Electrostatic fields and equipotentials

3. Circuit analysis – bulbs and batteries

4. Tangent galvanometer

5. Electromagnetic induction and motors

6. Light reflection and refraction

7. Lenses, magnifiers and telescopes

8. Diffraction and optical resolution

9. Photoelectric effect t and Planck’s constant

10. Atomic spectra


TOTAL  (20)

Course Schedule:
 The course meets for one 75-minute lab session per week. 

Responsible Faculty Member:  James Warnock; Spring 2009

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics or Basic Sciences

Computer Usage:

None
Laboratory Usage:
Entire course

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	2
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	1
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	1
	(g)
	an ability to communicate effectively

	0
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


PSS 161 Fundamentals of Soil Science

Science Elective Course for CE and EnvE Programs

Catalog Data:
PSS 161

Credit:
4 semester hours

Description:
Biological, chemical, and physical properties of the dynamic soil system as related to plant growth and environmental problems. 
Pre-requisites:
Inorganic chemistry or permission.
Textbook:
Brady and Weil, The Nature and Properties of Soils, 14th Edition. Available at UVM Bookstore 
Topics (Class Hr)


1. Soil Profiles and Jenny’s Equation. Soil Forming Processes.

2.
Soil Classification Systems

3.
Physical Soil Properties. Field Water Cycle and Sustainable Agriculture

4. Irrigation Water Management

5. Fate of Nitrogen and Phosphorus

6. What’s up with Carbon and Hydrogen?

7. Topics from Soil Biology

8. Topics from Environmental Science

9. Topics from Wildlife Management

10. Role of Soils in a Sustainable Landscape

Course Schedule:
 This course meets for two 75-minute lecture sessions and one 4-hour laboratory per week. 

Responsible Faculty Member:   Gorres, Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences

Computer Usage:

Exercises using Minitab
Laboratory Usage:
One 4-hour lab weekly, including field work. Exercises include investigation of earth materials; soil sampling, transects, randomization, collecting samples; soil measuring: density, texture, moisture; soil quality measures; irrigation fundamentals; measuring soil hydraulic properties: infiltration/permeability; extracting and observing soil organisms; using the soil survey delineating watersheds.
Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	1
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	0
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


STAT 143 Statistics for Engineering

Required Course for CE, EE, EnvE, and ME Programs

Catalog Data:
STAT 143

Credit:
3 semester hours

Description:
Data analysis, probability models, parameter estimation, hypothesis testing. Multi-factor experimental design and regression analysis. Quality control, SPC, reliability. Engineering cases and project. Statistical analysis software.

Co-requisites:
MATH 12, 14, 20 or 22, sophomore standing

Textbook:
 William Navidi, Statistics for Engineers and Scientists, 2nd Edition.

Topics (Class Hr)

Sampling and Descriptive Statistics

4



Probability




4



Propagation of Error



4



Distributions (Sampler)



5



Central Limit Theorem



6



Confidence Limits



6



Hypothesis Test




6



Regression




3



Multiple Regression



4



Factorial Experiments



2







TOTAL
 ( 44 )

Course Schedule:
 This course meets for three 50-minute lecture sessions per week. 

Responsible Faculty Member: 
Gary Visco, Fall 2008

CONTRIBUTION TO CRITERION 5

Classification:
Mathematics and Basic Sciences


Computer Usage:

Minitab
Laboratory Usage:
None

Design Component:
None

RELATIONSHIP TO PROGRAM OUTCOMES

	Level of Instruction

(0-2)

0 – little or none

1 – moderate

2 – strong
	Outcome Indicator
	Program Outcome

	2
	(a)
	an ability to apply knowledge of mathematics, science, and engineering

	1
	(b)
	an ability to design and conduct experiments, as well as to analyze and interpret data

	0
	(c)
	an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

	0
	(d)
	an ability to function on multi-disciplinary teams

	0
	(e)
	an ability to identify, formulate, and solve engineering problems

	0
	(f)
	an understanding of professional and ethical responsibility

	0
	(g)
	an ability to communicate effectively

	1
	(h)
	the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

	0
	(i)
	a recognition of the need for, and an ability to engage in life-long learning

	0
	(j)
	a knowledge of contemporary issues

	1
	(k)
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice


Example CAR Report

 SEQ CHAPTER \h \r 1School of Engineering
The University of Vermont
Course Assessment Report
(Civil and Environmental Engineering Programs)
	Course Number:
	175
	Semester/Year
	Spring 2008

	Course Name:
	Senior Design Project

	Instructor
	Hayden & Dewoolkar
	Signature (optional)
	


Please attach the course syllabus in ABET format. 
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Assessment Techniques

Please indicate which of the following assessment techniques were used in the course and your judgment of their utility in assessing accomplishment of the Course Learning Objectives.

	Assessment Technique
	Not Used
	Used, provided useful data
	Used,

not

recommended

	Homework
	
	Weekly, most useful in getting students to focus on project
	

	Exams
	None
	
	

	Quizzes
	None
	
	

	Projects
	
	Major Project 

Very useful
	

	Written Reports (other than projects)
	None
	
	

	Oral Reports
	
	Individual and group presentations,

Very useful 
	

	Student\Self-Evaluation
	
	Midterm, final Useful
	

	Student Peer-Evaluation
	
	Midterm, final Useful
	

	Course Portfolios
	None
	
	

	Class Surveys 
	
	Both course and service-learning Useful
	

	Instructor Observation
	None
	
	

	Other [specify] 
	
	Service-learning critical reflection Useful
	


1.
ASSESSMENT RESULTS (and their relation to past results):

The homework sets, projects, labs, and examination problems corresponding to each objective (see learning objectives in Syllabus) are listed below.

	#
	Learning

Objective
	Homework
	Project / Lab
	Midterm

Exam
	Final

Exam
	Numerical

Assessment

	1
	project work
	Progress Reports
	Final written and oral 
	
	
	85

	2
	teamwork, communication
	Reports
	
	
	
	89

	3
	scope of work
	Write up
	
	
	
	85

	4
	design principles
	
	All aspects
	
	
	88

	5
	social and/or environmental aspects
	Write up
	
	
	
	86

	6
	oral presentation
	Individual
	Team
	
	
	95

	7
	final written report
	Individual
	Team
	
	
	90


1. Comments on Satisfaction of Course Learning Objectives

Well met 

2.  SUMMARY OF PRIOR REMEDIATION ACTIONS: (and their estimated effect) 
Listing of Prior Recommended Remedial Actions and Summary of Actions Taken, and Their Results


Addition of service-learning component, development of scope of work, teamwork activities. 

3.
RECOMMENDED ACTIONS: 
     Recommended Changes to the Course


Multiple teams per project and projects closer to Burlington. Recommend active role by other faculty members to assist in course. For classes of over 40 students, this course needs two instructors because of the amount of reading and editing of student work that is needed as well as keeping track of the projects. 

4.
CHANGES TO COURSE LEARNING OBJECTIVES:

Recommended Changes to Course Learning Objective None
Surveys Used in Assessment

Alumni Survey and results from 1999, 2004 graduates

 SEQ CHAPTER \h \r 11.
When did you graduate from UVM:


1999: 6


2004: 14

2.
Gender?


Male:
17


Female: 3

3.
What degree did you receive?


B.S. Civil Engineering: 12


B.S. Civil Engineering, Environmental Option: 7


B.S. Environmental Engineering: 1

4.
Did you attend (or are you currently attending) graduate school?


Yes: 9


No: 11

5.
If yes, what school?
University of Vermont (2)


Rensselaer Polytechnic Institute (1)


University of North Carolina at Chapel Hill (1)


CUNY City College of New York (1)


Stanford University (1)


University of Washington (1)


Northeastern University (2)

















6.
Please list all post-graduate degrees you have obtained (or are working toward).


M.S. Environmental Engineering


Masters


Master of Science of Environmental Engineering


M.E. Civil Engineering


Masters of Science Petroleum Engineering, Stanford University


Engineering Degree Energy Resources Engineering, Stanford University


M.S. and working towards a Ph.D.


Master of Science, Civil Engineering (2)


MBA

7.
What was (is) your area of study?


Water Resource Engineering / Hydraulic and Hydrologic Modeling / Aquatic Habitat


Civil Engineering


Construction Management



Structural Engineering


Water/Wastewater Treatment


Transportation


Geothermal Resource Engineering


Computational methods for civil and environmental engineering problems


Structural Engineering


Geotechnical Engineering


Business

8.
How many graduate courses have you taken for credit?
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9.
How many other professional development activities have you taken part in during the last three years?  
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10.
What state do you live/work in?  If you are outside the U.S. what country do you live in?

	# of Alum
	State

	4
	California

	1
	Colorado

	1
	Massachusetts

	2
	Montana

	1
	North Carolina

	1
	New Hampshire

	2
	New York

	1
	Oregon

	7
	Vermont


11.
Type of employment in which you have been involved. Check all that apply.

	# of Alum
	Type of Business

	0
	Manufacturing Industry

	1
	Government


	0
	Energy/Utility Company


	1
	Education


	19
	Consultant


	2
	Services

	2
	Other: Operations Director at Harvard University; Construction


12.
List all professional societies of which you are a member.

	# of Alum
	Professional Organization

	1
	AGU

	1
	American Ecological Engineering Society

	1
	American Water Resources Association

	1
	APWA


	9
	ASCE

	2
	Chi Epsilon

	1
	Geothermal Resource Council

	1
	Numerous Internal HU Committees

	1
	SEAOSC

	1
	Sigma Xi

	1
	Smart Growth VT

	1
	Society of Petroleum Engineers

	1
	Society of Professional Engineers

	1
	Tahoe Truckee Engineers Association


	3
	Tau Beta Pi

	1
	USGBC

	1
	VSPE

	1
	WEF

	3
	None



13.
What is your current job title?
	# of Alum
	Job Title

	1
	Civil Engineer

	2
	Design Engineer

	1
	Director of Operations

	1
	Graduate Student

	8
	Project Engineer

	1
	Project Engineer - Water resource Analyst

	1
	Project Manager

	1
	Senior Engineer

	1
	Senior Reservoir Engineer

	1
	Structural Engineer

	1
	Water Resource Engineer


14.
What percent of time do you work IN TEAMS (versus working alone)? 
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15.
Number of professional teams that you have led in the last three years?
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16.
Have you passed the PE Exam?


Yes: 36.8%


No:  63.2%

17.
If not, are you eligible to take the exam?

Yes: 63.6%


No: 36.4%

18.
If you haven't taken/passed the PE exam, have you passed the Fundamentals of Engineering Exam (FE)?

Yes: 100%


No: 0

19. Do you hold any patents?


Yes:
2 (Total of 3 patents)


No:
17


No Answer: 1

20.
How frequently do you give a professional presentation?
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 SEQ CHAPTER \h \r 121.
List up to three examples of professional activities that you have led at your place of work. 

Design

Design Studies of Water Resource Projects

Ownership transition assistance

Survey Crew

Young Professionals Activities

Research Presentations

Led field investigation

Oversaw Civil site designs for hospital expansion

Managed $85M multiphase classroom renovation project from inception to completion.

Safety Coordinator

Project Meetings

Software upgrades (AutoCad)

Field Engineer

WW Process Model Training

WW Cost Estimate Training

Workplace training

Leading resource development team

Provide construction oversignt to large remediation jobs.

Manage 3 brownfields jobs

Small community water system design and construction.

Private high school expansions

Developed program and conceptual budget for 400,000 sf new campus opportunity.

Developed internal and external policies and process for a newly established Operations Dept. of 25

Change Order claim presentations

Safety talk

Construction quality reviews

22. List any awards that you have won for your professional contributions.

Outstanding Graduate Teaching assistant Stanford University, 2007-08

Outstanding Departmental Citizen Award, 2007-08

Camp Dresser & McKee, Inc. - OPRA (Outstanding Performance Recognition Award)

Construction management association 2004 graduate student of the year

23. List any major roles that you have had in professional and community service organizations.
Chairperson, Vice President

Helped grade and prepare the California Strutcural Engieering Exam

Leadership Flathead Class Officer

Co-Chair WEF National Professional Development Committee.  

Member of WEF National Students and Young Professionals Committee

Member of NC AWWA/WEA Young Professionals Committee

Society of Petroleum Engineering President 2006-07

Society of Petroleum Engineering Vice-President 2005-06

Annually present "Consultants perspective" to VT Law Students regarding brownfields sites

Represent my company at numerous job fairs around VT

Speak to UVMs graduating senior engineers regarding workplace and finding a job

Represented Town Selectboard for awarding sidewalk engineering proposals.

Co-Chair Finance GHG Reduction Committee: Helped Harvard University understand how to reduce GHG 

     Footprint.

University Construction Management Council set University Policy

24.
How do you rate your level of achievement in your workplace in comparison to others with a similar amount of experience?
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25.
Rate the categories below, indicating the level of IMPORTANCE in your CAREER so far.

	Skill




	Percentage

	
	Highest
	High
	Moderate
	Fair
	Low

	Overall engineering fundamentals
	26.3
	52.6
	21.1
	0
	0

	Engineering problem-solving skills
	47.4
	42.1
	10.5
	0
	0

	Design skills
	15.8
	73.7
	5.3
	5.3
	0

	Ability to work successfully in teams
	36.8
	36.8
	21.1
	5.3
	0

	Interdisciplinary Work
	15.8
	52.6
	21.1
	10.5
	0

	Effective written communication skills
	36.8
	52.6
	10.5
	0
	0

	Effective oral communication skills
	47.4
	21.1
	31.6
	0
	0

	Leadership skills
	21.1
	42.1
	21.1
	15.8
	0

	Ethical awareness
	0
	36.8
	47.4
	10.5
	5.3

	Consider social impact of engineering projects
	5.3
	42.1
	42.1
	5.3
	5.3

	Consider environmental impact of engineering projects
	10.5
	42.1
	36.8
	10.5
	0

	Life-long learning
	10.5
	47.4
	36.8
	0
	5.3


26.
Rate the categories below, indicating the level of PREPARATION you received at the UNIVERSITY of VERMONT

	 SEQ CHAPTER \h \r 1
Skill




	Percentage

	
	Highest
	High
	Moderate
	Fair
	Low

	Overall engineering fundamentals
	26.3
	52.6
	21.1
	0
	0

	Engineering problem-solving skills
	47.4
	42.1
	10.5
	0
	0

	Design skills
	15.8
	73.7
	5.3
	5.3
	0

	Ability to work successfully in teams
	36.8
	36.8
	21.1
	5.3
	0

	Interdisciplinary Work
	15.8
	52.6
	21.1
	10.5
	0

	Effective written communication skills
	36.8
	52.6
	10.5
	0
	0

	Effective oral communication skills
	47.4
	21.1
	31.6
	0
	0

	Leadership skills
	21.1
	42.1
	21.1
	15.8
	0

	Ethical awareness
	0
	36.8
	47.4
	10.5
	5.3

	Consider social impact of engineering projects
	5.3
	42.1
	42.1
	5.3
	5.3

	Consider environmental impact of engineering projects
	10.5
	42.1
	36.8
	10.5
	0

	Life-long learning
	10.5
	47.4
	36.8
	0
	5.3


27.
In terms of your professional development, please list some of the BEST features of your educational experience at UVM. 

	Broad knowledge base a preparing for any problem to be solved.  Making it important to think through problems thoroughly

	Excellent access to faculty and support staff.

	Problem solving, alone and in groups.



	Good basis in fundamentals, but exposure to innovative ideas.

	encouraged to take FE, made PE exam prep easier.  Professors had real world experience to share with students.

	UVM furthered my problem solving capabilities with a focus on team work and group development. As a young design engineer one of my greatest asset is my ability to work with my peers and supervisors to solve my design tasks.

	All field work that we did.  Any hands on activities is the best way to learn engineering.   The labs, the field trips, the projects; these are the things that make us think, problem solve, and challenge us to think outside the textbook.

	The faculty and learning environment were exceptional.  The course work prepared me well for my career path after UVM.

	Faculty, student interaction

	Low student/professor ratio

	Challenging

	Devoted faculty

	Internship Possibilities.

	The senior design project was a good stepping stone to have.  it is basically what i do on a day to day basis now.

	I learned the fundamentals about how to address and solve problems at hand in a reasonable orderly manor. I learned how to research and learn on my own, and I also learned how to effectively manage and work as a team.

	Good Class Size

	Quality Professors

	Relevant Courses

	problem solving, quick on your feet thinking, leadership roles and oral presentations....

	UVM needs more technical writing practice... and a class on the regulatory components of environmental engineering.

	Team work, problem solving

	If i want it I need to go for it, no one else is going to lead me through the door.  The tools are available but i have to reach for them.

	Managing and prioritization of mass amounts of work - Understanding critical path and importance of deadlines.

	Working in teams and understanding team dynamics.

	Surveying labs, hydraulics labs, problem solving skills and the practical aspects of soils and concrete classes


28.
Please comment on the CIVIL ENGINEERING program's Educational Objectives (shown in survey).
	looks good to me

	I believe that the program meets their objectives well.

	The curriculum I recall is based more on the engineering discipline, and less on professional skills.  Skills development could be improved upon.


	As a young civil engineer working at a local consulting firm I am proud or my background through UVM and strive to excel in all of the afore mentioned categories.

	Looks good.

	I feel that the objectives listed above created an excellent environment to prepare me for working and growing in the engineering profession.  The program provided me with the tools to succeed and contribute to my community.

	Overall Good Objectives.

	Great objectives!

	I have met most of these

	Seem fine

	All statements with the exception of interdisciplinary work are accurate and true from my experience at UVM.


	Looks good


29.
Please comment on the ENVIRONMENTAL ENGINEERING program's Educational Objectives, (shown in survey).

	Goals are met. I feel as though I was prepared to effectively do all of these things.

	The instruction I received at UVM has instilled a design to promote environmental and social sustainablility in all of my designs.

	no comment

	Goals are met. I feel as though I was prepared to effectively do all of these things.

	Great objectives!

	Agree with them all.

	I have met most of these

	Fine

	Looks good


30.
Please comment on aspects of our programs that we should MODIFY or work to IMPROVE.
	The program, as was during my attendance, was great. I think a course introducing what engineers do- right up front-  could have been added- and I am pretty sure that it has been.

	Additional focus on real world applications and designs in addition to the technical theory would be valuable to all engineering students.

	Some more focus should be taken to teach students new Cad software rather than C++ and matlab (which for most students, seemed like a waste)

	Possibly offer some additional structural design classes such as masonry and wood design, advanced steel and concrete design, seismic and wind design.

	I believe that encouraging young engineers to volunteer their skills in help their communities, and/or non-profit organizations should be incorporated.

	Leave as is.

	Assist regulators to make standards and guidlines more fair, practical, consistent and protective of the environment

	Fine

	Flush out bad professors and use more outside professionals if necessary.

	More interdisciplinary interaction to facilitate a better understanding of the work completed by other parties involved.


	University of Vermont – Spring 2009

	Senior Exit Survey

	 For each one of the statements below, please indicate your choice by circling ONE option to the right.



	1 = Agree

2 = Slightly Agree

3 = Neither Agree nor Disagree

4 = Slightly Disagree

5 = Disagree
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AGREE                                 DISAGREE

	I obtained an ability to apply the fundamental principles of engineering, mathematics, and the sciences to the solution of real world problems.
	1
	2
	3
	4
	5

	I obtained an ability to formulate and solve open-ended problems.
	1
	2
	3
	4
	5

	I obtained an ability to analyze and design civil components, systems and processes.
	1
	2
	3
	4
	5

	I obtained an ability to design and conduct engineering experiments, interpret results, and effectively communicate findings.
	1
	2
	3
	4
	5

	I obtained an ability to use modern civil engineering computer tools.
	1
	2
	3
	4
	5

	I obtained an ability to communicate in written, oral, and graphical forms to a range of technical and non-technical audiences.
	1
	2
	3
	4
	5

	I obtained an ability to work in teams and employ interpersonal skills within an engineering context.
	1
	2
	3
	4
	5

	I obtained an ability and desire for continued learning
	1
	2
	3
	4
	5

	I obtained an awareness of the engineering profession, including ethical responsibility, and economic, environmental, creativity, loyalty and commitment issues.
	1
	2
	3
	4
	5

	I obtained an ability to pursue engineering solutions that, in addition to being technically sound, also incorporates other factors (e.g., social, environmental and economic).
	1
	2
	3
	4
	5


 SEQ CHAPTER \h \r 1Part II:  Comments

	1.  In your opinion, what are the strengths of the Civil Engineering Program at the University of Vermont?

	

	

	

	2. In your opinion what are the weaknesses of the Civil Engineering Program at The University of Vermont?

	

	

	

	1.   SEQ CHAPTER \h \r 1Other comments that will help us to improve the Civil Engineering Program at The University of Vermont?


	

	

	

	2.  Check all forms of experiential learning in which you participated as an undergraduate at UVM.
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Other (Please Specify): 

End of Survey

 SEQ CHAPTER \h \r 1CLASS OF 2009 PLACEMENT SURVEY

Civil & Environmental Engineering

Academic Program

Civil 
Environmental 
 

What are you planning to do after graduation? 
 Job 
 Grad School 
Other ___________________________________________________________________________


Employment

Are you currently looking for a job?
Yes
 
No 

Have you received any job offers?
Yes
 
No 
If yes, how many?


_____________


Have you accepted an offer?


Yes  
No 
If yes, what is the name of the company or organization? ________________________________________



What is your starting salary? _____________________________________



Where is your job located? ______________________________________



Did you work for this company while you were an undergraduate?
Yes 
 No 
Who was the most helpful to you in finding a job?  

UVM Career Services 

Faculty 

Friends 

Family 
Other_______________


Did you complete a co-op or internship (including summer) while you were a UVM student?
 


Yes     No 

Graduate School

To which graduate schools did you apply?



_____________________________________________________________________

Which one will you attend? _____________________________________________________________________



What will your major field of graduate study be  _______________________________

End of Survey

 SEQ CHAPTER \h \r 12009 Senior Design Evaluator Survey
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Based on the senior design presentations that you observed today, please give your assessment of the student preparation in the UVM School of Engineering as it pertains to the following educational outcomes. Data from this survey will be used together with other input to assess achievement of educational outcomes at the University of Vermont, which will be evaluated by program faculty and reported to the engineering accreditation board (ABET).

Number of Presentations Observed:__________

	
	Low 


       High

	Outcome
	1
	2
	3
	4
	5

	An ability to apply mathematics, science and engineering to the solution of real-world problems
	
	
	
	
	

	2.
An ability to design a system, component, or process to meet desired needs within realistic constraints.
	
	
	
	
	

	3.
An ability to function effectively as members of teams.
	
	
	
	
	

	4.
An ability to identify, formulate, and solve engineering problems
	
	
	
	
	

	5.
An ability to communicate effectively in oral and graphical forms
	
	
	
	
	

	6.
A knowledge of contemporary issues
	
	
	
	
	

	7.
An ability to use the techniques, skills and modern engineering tools necessary for engineering practice.
	
	
	
	
	


End of Survey

 SEQ CHAPTER \h \r 1Civil and Environmental Engineering Senior Capstone Design

Service-learning Evaluation (Community Partner) May 2009
Instructions for Community Partners
We would like to get your feedback from the project thus far. We hope that you will take time today to complete this evaluation. Your feedback is very valuable and will help us continue to enhance the service-learning component of our curricula. Thank you again for your willingness to partner with the students this semester!

Agency/Organization Name  

 Name of Person Completing This Evaluation   

Mailing Address

E-mail____________________________________________ Phone__________________

How did the service-learning project(s) fit into the goals of your /organization?  




Please comment on the students' presentation today. Does their final work look like it will be 

useful? 




About how many hours did you (and others in your organization) work with the students?  


Did you encounter problems with the service-learning project or students? If so, please 

describe in detail.




Were there additional ways that the students/instructor could have further assisted you in this 

project?



Please comment on the students' participation, overall performance with assigned responsibilities, and willingness to learn new ideas and skills.




After this experience and if the need arose, would your organization be interested in partnering with civil and environmental engineering again?  
❒ YES
❒ NO 

Comments



Additional comments and suggestions? 


Optional: In order to publicize the impact of service-learning, we may want to quote your comments in future publications and presentations. Please sign here if you give permission for us to do so. Thank you!

Date:_________________________   Signature:__________________________________

Civil and Environmental Engineering Survey

PLEASE RETURN TO:  Your instructor by the end of class.

Your UVM Major: Civil_____     Civil/Environmental _______
Environmental_______

Your Current Year of Study:  First _____ Sophomore _____ Junior _____ Senior ______
Male___
Female____
Open Ended Questions about Civil/Environmental Engineering Programs at UVM

1) Describe the strengths of the Civil/Environmental Engineering Programs at UVM. Please include at least three.

2) Describe the weaknesses of the Civil/Environmental Engineering Programs at UVM. Please include at least three.

3) Give some examples of how the Civil/Environmental Engineering Programs at UVM has helped your understanding of the role and responsibility of the engineer in today’s world.

4) Describe how your understanding of what civil and/or environmental engineers do has changed from before you started your engineering program at UVM to the present.

Please indicate how YOUR PROGRAM OF STUDY has INFLUENCED (or is influencing) your understanding of each of the following:
6) Engineering problems solving.

    1----------------------2-----------------------3-----------------------4--------------------------------5

no influence                                    moderate influence                                                powerful influence

7) The technical role of civil engineers in today’s society. 
      1----------------------2-----------------------3-----------------------4--------------------------------5

no influence                                    moderate influence                                                powerful influence

8) The technical role of environmental engineers in today’s society.
      1----------------------2-----------------------3-----------------------4--------------------------------5

no influence                                     moderate influence                                                powerful influence

9) The short-term economics and financial issues related to engineering projects. 

     1----------------------2-----------------------3-----------------------4--------------------------------5

no influence                                     moderate influence                                                powerful influence

10) The importance of ethics in engineering and engineering decision-making.

      1----------------------2-----------------------3-----------------------4--------------------------------5

no influence                                     moderate influence                                                powerful influence

11) The impact of civil engineering projects on the environment. 

      1----------------------2-----------------------3-----------------------4--------------------------------5

no influence                                     moderate influence                                                powerful influence

12) The impact of environmental engineering projects on the environment. 

      1----------------------2-----------------------3-----------------------4--------------------------------5

no influence                                     moderate influence                                                powerful influence

13) The long-term economic impacts of engineering projects. 

      1----------------------2-----------------------3-----------------------4--------------------------------5

no influence                                     moderate influence                                                powerful influence

14) The role that engineers have in society. 

      1----------------------2-----------------------3-----------------------4--------------------------------5

no influence                                     moderate influence                                                powerful influence

15) Sustainability issues in engineering design.

      1----------------------2-----------------------3-----------------------4--------------------------------5

no influence                                     moderate influence                                                powerful influence

16) The importance of being sensitive to differences in viewpoints of the community members in which an engineering project is taking place.

      1----------------------2-----------------------3-----------------------4--------------------------------5

no influence                                     moderate influence                                                powerful influence

17) The importance of diversity (gender, race, culture, age) in the field of engineering.

      1----------------------2-----------------------3-----------------------4--------------------------------5

no influence                                     moderate influence                                                powerful influence

18) The following aerial photographs show a sub-development before (left) and after (right) additional development. The wooded areas indicate forested wetland. Answer the following questions based on these pictures, and your understanding of wetlands, site planning and engineering.


a) Wetlands are marginal lands that when filled can be useful for expanding housing and business developments.

   0----------------------------1-------------------2-----------------3---------------4--------------------5

[Don’t Know]        Strongly Disagree      Disagree          Neutral
       Agree           Strongly Agree
 

b) Wetlands should be protected at all costs because of their important ecological benefits.

   0----------------------------1-------------------2-----------------3---------------4--------------------5

[Don’t Know]        Strongly Disagree      Disagree          Neutral
       Agree           Strongly Agree
 

c) Civil engineers are generally very knowledgeable about wetlands and their uses.

   0----------------------------1-------------------2-----------------3---------------4--------------------5

[Don’t Know]        Strongly Disagree      Disagree          Neutral          Agree           Strongly Agree
 

d) Environmental engineers are generally very knowledgeable about wetlands and their uses.

   0----------------------------1-------------------2-----------------3---------------4--------------------5

[Don’t Know]        Strongly Disagree      Disagree          Neutral
       Agree           Strongly Agree
 

e) Wetlands should not stand in the way of progress.

   0----------------------------1-------------------2-----------------3---------------4--------------------5

[Don’t Know]        Strongly Disagree      Disagree          Neutral
       Agree           Strongly Agree
 

19) The following photographs were taken near a housing development construction site next to a neighborhood park and an off-site drain. Answer the following questions based on your understanding of stormwater, site construction, and engineering.

a) Stormwater issues at construction sites are primarily a problem because they delay construction.

   0---------------------------1--------------------2-----------------3---------------4--------------------5

[Don’t Know]        Strongly Disagree      Disagree          Neutral
       Agree           Strongly Agree
 

b) Stormwater coming from construction sites eventually makes its way into rivers and streams.

   0---------------------------1--------------------2-----------------3---------------4--------------------5

[Don’t Know]        Strongly Disagree      Disagree          Neutral
       Agree           Strongly Agree
 

c) Stormwater should be dealt with within the construction site before going offsite.

   0---------------------------1---------------------2-----------------3---------------4--------------------5

[Don’t Know]        Strongly Disagree      Disagree          Neutral
       Agree           Strongly Agree
 

d) The responsibility for preventing muddy stormwater from entering streams is that of the environmental engineering, not the civil engineer.

   0---------------------------1---------------------2-----------------3---------------4--------------------5

[Don’t Know]        Strongly Disagree      Disagree          Neutral
       Agree           Strongly Agree
 

e) In the northeast, stormwater runoff during construction is generally not a problem.  

   0---------------------------1---------------------2-----------------3----------------4--------------------5

[Don’t Know]        Strongly Disagree      Disagree          Neutral
       Agree           Strongly Agree
 

f) The responsibility for preventing muddy stormwater from entering streams is that of Civil Engineers.

0---------------------------1-----------------------2-----------------3----------------4--------------------5

[Don’t Know]        Strongly Disagree      Disagree          Neutral
       Agree           Strongly Agree


(End of Survey

Civil Engineering Student Experience Questionnaire 

Please check the box for the appropriate answer for the following two questions:

1. What is your major within the College of Engineering?

	�  Civil and Environmental Engineering
	�  Engineering Undeclared

	�   Mechanical Engineering
	� Electrical Engineering

	�  Non- Engineering
	


2. What year are you at UVM?

	�   Freshman
	�  Junior

	�   Sophomore
	�   Senior


______________________________________________________________________________

Please circle the appropriate answer for the following questions that are based on your first year experience at UVM:
3. For the following first year classes, please rate the rigor of your classes 
	a. Mathematics classes
	excellent
	good
	adequate
	inadequate
	very poor

	b. Chemistry classes
	excellent
	good
	adequate
	inadequate
	very poor

	c. Engineering classes
	excellent
	good
	adequate
	inadequate
	very poor

	d. HSS Elective classes
	excellent
	good
	adequate
	inadequate
	very poor


4. For the following first year classes, please rate how well they relate to learning engineering 
	a. Mathematics classes
	excellent
	good
	adequate
	inadequate
	very poor

	b. Chemistry classes
	excellent
	good
	adequate
	inadequate
	very poor

	c. Engineering
	excellent
	good
	adequate
	inadequate
	very poor

	d. HSS Elective classes
	excellent
	good
	adequate
	inadequate
	very poor


5.  Indicate what you predict will be your grade for each class? 

	a. Mathematics classes
	A- - A+
	B- - B+
	C- - C+
	D- - D+
	F

	b. Chemistry classes
	A- - A+
	B- - B+
	C- - C+
	D- - D+
	F

	c. Engineering classes
	A- - A+
	B- - B+
	C- - C+
	D- - D+
	F

	d. HSS elective classes
	A- - A+
	B- - B+
	C- - C+
	D- - D+
	F


6. On average, how many hours per week do you study for your classes?

	40 or more hours per week
	30-39 hours per week
	20-29 hours per week
	10-19 hours per week
	5-9 hours per week


7. How would your describe your sense of community with your fellow engineering students?

	Close knit group of friends
	Friendly
	Civil
	Confrontational/ Competitive


8. How helpful are your homework partners? 

	Extremely helpful
	Helpful
	Somewhat helpful
	Not helpful
	Do not have any homework partners


9. How connected do you feel to the community in the civil engineering department?

	Very connected
	Have multiple relationships
	A few relationships
	Complete outsider


10. How connected do you feel to the faculty in the civil engineering department?

	Very connected
	Have multiple relationships
	A few relationships
	Complete outsider


11. How many times have you visited your engineering faculty advisor?

	More than 2
	2
	1
	0


12. How connected do you feel to the larger UVM engineering community?

	Very connected
	Have multiple relationships
	A few relationships
	Complete outsider


13. How much of an understanding for what engineering is and what engineers do, do you have?

	Strong understanding
	Good understanding
	Some understanding
	Limited understanding
	No Understanding


14. Where did your understanding of engineering predominately come from?

	Family

	Friends
	Classes
	Other


15. How strongly do you feel that you should be involved in faculty and graduate student-led engineering research projects some time during your 4 years at UVM?

	Very Strong Interest
	Strong Interest
	Some Interest
	No Interest


16. In your classes, how often do you give presentations? 

	More than 3
	3
	2
	1
	0


17. In your classes, how often do you get to work on group projects, excluding chemistry labs?

	More than 3
	3
	2
	1
	0


18. How many clubs/organizations/sports at UVM have you joined?

	More than 5
	1-2
	3-5
	0 (Skip to Q. 19)


18a. If have joined clubs/organizations/sports at UVM please circle which ones.

	Engineering clubs
	Sorority/

Fraternity
	Other UVM clubs
	Clubs outside UVM
	Sports


19. Please rate the following questions.

	a. How challenging are your classes?
	very
	somewhat
	not really
	not at all

	b. How useful are your classes?
	very
	somewhat
	not really
	not at all

	c. How helpful are the faculty?
	very
	somewhat
	not really
	not at all

	d. How prepared did you feel for your first year classes?
	very
	somewhat
	not really
	not at all

	e. How accessible are your professors?
	very
	somewhat
	not really
	not at all

	f. Do you think a tutoring service, run by older engineering students, would be helpful?
	very
	somewhat
	not really
	not at all

	g. Do you think a seminar that focuses on engineering topics that interest you would be useful?
	very
	somewhat
	not really
	not at all

	h. How helpful would hands-on experiences in your engineering class be?
	very
	somewhat
	not really
	not at all


	i. How well do you think the faculty in the civil enginerring department get along?
	very
	somewhat
	not really
	not at all
	unsure

	j. How important is working on group projects to you?
	very
	somewhat
	not really
	not at all
	unsure

	k. How important are global engineering issues to you?
	very
	somewhat
	not really
	not at all
	unsure


20. When you have difficulty in a class, how likely are you to seek help from: 

	a. Academic Advisor
	most likely
	likely
	very unlikely
	unsure

	b. Another student in class
	most likely
	likely
	very unlikely
	unsure

	c. Internet
	most likely
	likely
	very unlikely
	unsure

	d. Library
	most likely
	likely
	very unlikely
	unsure

	e. The Learning Center
	most likely
	likely
	very unlikely
	unsure

	f. UVM's ACCESS Center
	most likely
	likely
	very unlikely
	unsure

	g. Professor
	most likely
	likely
	very unlikely
	unsure

	h. TA
	most likely
	likely
	very unlikely
	unsure

	i. RA
	most likely
	likely
	very unlikely
	unsure

	j. Upper class student
	most likely
	likely
	very unlikely
	unsure


Open Ended Responses:

Why do you want to be an engineer?

What would be one helpful experience to have in your first year in the college of engineering?

(End of Survey)

Service Learning Survey

1. Please provide your gender 

a. Male 

b. Female 

c. Decline to answer 

Answer: _____ 

2. Please provide your age (optional) 

3. Have you previously taken any courses that included a service learning component? If yes, please list the courses. 

Answer:

4. Please describe the nature of the service-learning project that you completed for this course 

Answer:

5. On average how many hours did you spend on this project per week? 

6. How many total hours did you work on this project? 

7. What is your major, Civil or Environmental? 

a. Civil Engineering 

b. Environmental Engineering 

Answer: _____ 

8. This project helped me understand the diverse nature of engineering problems and solutions, societal, economic, and environmental impact of engineering and the personnel involved. 
a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

9. After doing this project, I feel that I can use my engineering training to address problems that face my local community. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

10. I feel that the project enhanced the learning experience of the class. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

11. The project was open-ended in nature. 
a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

12. This project gave me confidence for wokring on open-ended projects in the future. 
a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

13. I feel it was a good professional experience to give and hear the project presentations. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

14. The project gave me significant experience in writing technical reports. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

15. I was more committed to the project because I knew that our recommendations would actually be used by the community partner. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

16. Our project provided needed information to the community partner. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

17. During this project, I had to deal with other individuals who were different from me either in race, culture, age or economical and professional background 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

18. As a result of the project, I could relate to the concepts/materials presented in the course to real world situation. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

19. The project activities I participated in during this course made me more interested in the course content. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

20. The amount of effort I put into the service-learning project was greater than what I would have put in for an equivalent made-up project not involving service. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

21. This project experience was better than another type of project (e. g. fabricated data or one already done). 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

22. I learned a new technology (i.e. software, testing equipment) and/or became more experienced with a technology, as a result of this project. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

23. During the course of the service project, I identified personal weaknesses with myself while working in a team setting, and attempted to improve them. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

24. There were some group members who were difficult to work with. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

25. In future projects, I would be able to deal with similar difficult group members better, as a result of this project experience. 
a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

26. I am proud of the quality of our work and final report. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

27. As a result of this project I have better insight into what civil and environmental engineers do. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

28. Working on this project gave me an extra sense of accomplishment. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

29. Working on this project increased my confidence. 
a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

30. I will take or recommend other students take service-learning courses in the future. 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

31. This project helped me achieve the following ABET Program Outcome “an ability to apply knowledge of mathematics, science, and engineering” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

32. This project helped me achieve the following ABET Program Outcome “an ability to design and conduct experiments, as well as to analyze and interpret data” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

33. This project helped me achieve the following ABET Program Outcome “an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

34. This project helped me achieve the following ABET Program Outcome “an ability to function on multi-disciplinary teams” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

35. This project helped me achieve the following ABET Program Outcome “an ability to identify, formulate, and solve engineering problems” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

36. This project helped me achieve the following ABET Program Outcome “an understanding of professional and ethical responsibility” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

37. This project helped me achieve the following ABET Program Outcome “an ability to communicate effectively” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

38. This project helped me achieve the following ABET Program Outcome “the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

39. This project helped me achieve the following ABET Program Outcome “a recognition for need to & ability to engage in life-long learning” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

40. This project helped me achieve the following ABET Program Outcome “a knowledge of contemporary issues” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

41. This project helped me achieve the following ABET Program Outcome “an ability to use techniques, skills & modern engineering tools for engineering practice” 

a. Strongly Agree 

b. Agree 

c. Disagree 

d. Strongly Disagree 

Answer: _____ 

42. Please choose your five (and only five) most important career values. 

a. Challenge: Continuously doing challenging things 

b. Creativity: Doing things in a new way or inventing things 

c. Helping: Doing things for others and for the community 

d. Income: Making a high salary 

e. Independence: Being your own boss, deciding how and when to do your work 

f. Outdoors: Working outside 

g. Physical: Being physically active at work, or being physically inactive 

h. Prestige: Doing work that is seen as important, and for which people respect you 

i. Security: Having stable employment and income 

j. Variety: Doing many different activities, not doing the same things all the time 

k. Team: Having friendly co-workers, being cooperative, getting to know co-workers 

l. Environment: Making a positive environmental impact 

m. Education: Participating in lifelong learning or educating others 

n. Travel: Working and living in new areas 

o. Other 

Answer: _____ 

(End of Survey)
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Executive Summary

This report presents a summary of annual activities within the civil and environmental program at the University of Vermont during the period January 2008 through December 2008. This has been a particularly difficult year for the civil and environmental engineering programs. The loss of two valued and critically important civil engineering faculty members, Dr. Jean-Guy Beliveau and Dr. Adel Sadek has left a huge hole in the civil engineering program. Dr. Beliveau, initially on medical leave, has retired. Dr. Sadek took another position at a different institution. This loss has made it difficult to meet the required teaching load in the civil and environmental engineering programs, and we have had to rely heavily on adjunct and part-time lecturers during the past year. This will continue to an even greater degree in the coming year. Additionally, the student numbers have gone up significantly, primarily in environmental engineering, which as a newly accredited program in 2005, was expected to see substantial growth. The loss of faculty and the increase of student numbers have created a heavy burden on the existing faculty and program head. These issues arise during the ABET review cycle, and make the burden even greater since we have been busy gathering/summarizing data for ABET and writing ABET reports. On a brighter note, Gail Currier, our department secretary for fifteen years, was hired at the end of 2008 as part of our NSF education grant. She has been a tremendous help contacting alum, assisting current students and organizing important data for the programs. 

A summary of the challenges and activities that are affecting the programs during the past year is given in Part I. A summary of actions for program improvement is given in Part II. Assessment information is given in Part III. The Appendix provides a summary of the changes to our programs and the alumni survey data for graduates five and ten years out (2004 and 1999).

Part I. Summary of Challenges and Activities in 2008

Item 1:  Loss of two full time faculty members
The retirement of Dr. Beliveau and the resignation of Dr. Sadek have created major difficulty in meeting our required courses. Dr. Beliveau typically taught four required undergraduate courses per year and Dr. Sadek taught one required course and typically two senior/graduate student electives. Before their departure, we were already dependent on a part-time lecturer to teach one 3 credit course and a 1 credit laboratory. 

This past fall (08) was particularly difficult. We had five required courses that the existing faculty could not cover. Fortunately, mechanical engineering helped us by providing lecturer support for two of those. We were able to find two in-house post-doctoral candidates who desired teaching experience to cover two additional courses. A local consultant, the president of Knight Consulting Engineers, helped us teach the senior Steel Design Course. Currently, for next fall given two sabbatical leaves, we have eight required courses that we do not know who will be teaching them. Likely, mechanical engineering will be able to help us with two of those again.

Item 2: Increasing student numbers 

As we expected back in 2003 when we initiated the environmental engineering program, it is now experiencing significant growth. The civil engineering program has remained relatively constant (see Tables below). Since much of the courses in our programs overlap, we are experiencing significant increases in our class sizes. 

Civil Engineering Enrollment Trends for Past Five Academic Years

	
	Year

  (2004-05)
	Year

  (2005-06)
	Year

  (2006-07)
	Year

  (2007-08)
	Year

  (2008-09)

	Full-time Students
	128
	131
	130
	120
	136

	Part-time Students
	7
	3
	2
	5
	6

	Student FTE1
	68.9
	69.6
	70.1
	64.2
	74.9

	Graduates
	26
	33
	27
	33
	


1 FTE = Full-Time Equivalent

Environmental Engineering Enrollment Trends for Past Five Academic Years

	
	Year

  (2004-05)
	Year

  (2005-06)
	Year

  (2006-07)
	Year

  (2007-08)
	Year

  (2008-09)

	Full-time Students
	12
	15
	23
	39
	64

	Part-time Students
	1
	2
	0
	1
	1

	Student FTE1
	6.6
	8.7
	11.9
	21.2
	35.0

	Graduates
	2
	1
	1
	6
	


1 FTE = Full-Time Equivalent

Although we won’t have the official enrollment numbers until the fall, based on the course enrollments, the numbers have increased dramatically. The following figure shows the recent increases in some of our core courses. These courses also have significant laboratory experiences that make the increasing numbers a serious issue. 
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These increasing student numbers and the loss of faculty and secretarial support have resulted in a heavy load for the existing faculty. Likewise, the teaching assistant support has remained constant. Also, recent tenure track hires in our program have a 2 course load for 2 years which means they are carrying a lighter load for a longer time. 

Item 3: Failed Faculty Search for Transportation Engineering

The faculty search initiated in the Fall 2007 for a new faculty member in transportation engineering who would have also been part of the UVM Transportation Center failed. One candidate declined and one candidate who was deemed acceptable by the faculty was not acceptable to the dean. The search was almost initiated again in the fall but was then cancelled by the dean as part of the budget reconciliation. The search has been reinstated, however, at this late date, it may be difficult to hire for the fall. 

Item 4: Program Changes

In the fall the faculty voted to reduce some of the required structural courses in civil engineering, as well as a few other required courses. These changes will be implemented started fall 2009 and are summarized in the appendix. 

Item 5: Rehiring of Secretary

In 2006, our secretary of fifteen years was moved to a secretarial pool (three secretaries) in the School of Engineering Director’s office. The idea was that each secretary could pool their efforts and work jointly for the School’s business, therefore creating a more efficient system. In practice, this has not been the case. One secretary was let go, and our long-time civil and environmental engineering secretary decided to leave the University, which left us with one secretary and a temporary secretary (which has now become permanent). The loss of our long-time secretary was quite a blow to the civil and environmental faculty and students and we relied on her for considerable assistance and knowledge. We have since hired our secretary back into the program using NSF curriculum reform funds. She is currently helping with assessment and other duties related to the grant. 

Part II. Course Assessment Review and Faculty Meetings

Course Assessments were performed last fall and this spring for courses taught in 2008. These assessment forms are provided as separate documents within our ABET folders. At our last faculty retreat, the following concerns were identified, and for some, action items were developed: 

i) The class sizes have increased significantly (CE 3, CE10, CE100, CE 132, CE160 presently, and in addition CE180 and CE175 will in the next two years). The CEE faculty believes that the hands-on experiences (e.g. inquiry-based laboratory experiments, experimental and computational research projects, service-learning) are integral to CEE academic experience and need to be maintained at the same rigor. With more than 50 students in lab classes, we would not only have to offer more lab sessions (some faculty thought that even the courses should be offered in multiple sessions), but there is also an increasing demand on faculty time (attending labs, grading exams and projects). Additional TAs and grader support will be needed. One possible way to reduce faculty time would be to hire a permanent lecturer, who will be responsible for laboratory instruction with the help of TAs. This person would also be able to maintain the labs and could teach other courses.

ii) The systems courses (CE 132, 133 and 134) are very good in concept; however, their implementation has been difficult due to a lack of consistent faculty with expertise in transportation engineering. The advertised position in transportation will alleviate the situation some if a qualified person is hired.

iii) There is a great concern related to the situation in structural engineering and the faculty thought that ABET accreditation of CE program is in serious jeopardy. With the retirement of Prof. Believeau and continued health problems of Prof. Laible, meeting the teaching needs of required structures related courses is a great concern. It is very difficult to find adjuncts qualified and willing to teach most upper level structural courses. The faculty agreed that they should continuously advocate hiring faculty with teaching interests in structural engineering. These new hires could also develop and teach elective courses on contemporary issues such as sustainable design and green materials.

iv) The quality of students was discussed. It was felt that a requirement of minimum GPA of 2.0 is not sufficient for the rigorous engineering programs. The faculty agreed that CEE (and possibly SoE) should consider requiring minimum GPA of 2.5.

At the present time, we have funding for a one-year full-time lecturer in civil engineering. However, given the sabbaticals this coming year (two in the fall and three in the spring), this lecturer will not be able to meet the demand created by the loss of two faculty and 2.5 faculty equivalents on sabbatical. 

Part III. Assessment of Programs

The following table shows the various instruments used for evaluating and assessing our programs. 

Sources of Engineering Program Constituent Input and Assessment Data
	Constituent Group
	Input Source
	Frequency
	Objectives / Outcomes
	Assess-ment
	Qualitative Input

	Graduating Seniors
	Senior Exit Survey
	Each semester
	Outcomes
	X
	X

	Current Students
	Course Assessment Reports
	Each semester
	Outcomes
	X
	X

	Students
	Freshman Survey
	Fall semester
	Outcomes
	X
	X

	Current Students / Alumni
	FE Exam Results
	Each semester
	Outcomes
	X
	

	Alumni
	Placement Data
	Each semester
	Objectives
	X
	

	Alumni
	Alumni

Survey
	Annually

(alumni 5 and 10 yrs out)
	Objectives
	X
	X

	Industry
	School Advisory Board Minutes
	Each semester
	Objectives
	X
	X

	Industry
	Senior design external evaluator survey 
	Spring
	Outcomes
	X
	


A. Program Educational Objectives

Some of our assessment instruments are focused specifically on Program Objectives, whereas other assessment instruments yield information on both Outcomes and Objectives. We have three assessment instruments that focus specifically on the Program Objectives: (1) the alumni survey, (2) Advisory Board comments, and (3) student placement data. 

The Alumni Survey is conducted annually for all program graduates at five and ten years following graduation. In this survey alumni are asked to rate both the importance and the degree of achievement of each Program Objective, as well as to provide comments on additional objectives and strong and weak aspects of the curriculum. The Alumni survey recently conducted 2009 consisted of 21 graduates from 2004 and 1999. The results are presented in the Appendix. Overall, our program in those years was performing at a high level as evidenced by the alumni results. 

The School of Engineering Advisory Board meet twice per year to discuss methods and strategies for improvement of the various programs within the School. The Board consists of individuals with backgrounds covering all of the programs offered by the School. When dealing with certain program-specific curricular aspects (such as definition of program Objectives or specific course sequences), the Board has formed breakout groups to work with smaller faculty groups within an individual program. The Board also meet with students from the various programs over lunch and sever suggestions were made regarding their needs and wants. Minutes are available in the ABET folder.

A survey of civil engineering student placement for 2008 shows a high percentage taking civil or environmental engineering jobs, a handful going to graduate school and several graduates pursuing other interests. 

Assessment data for Program Outcomes are gathered from three major sources: FE exam results, a graduating senior exit survey, and a survey of external evaluators of the capstone design presentations. These instruments examine a broad sample of the undergraduate student population. 

The pass rate for civil engineering students  in 2008 was 18 students out of 22 for a percentage of 82%. Three students took the civil exam in the afternoon and passed. Eighteen students took the general in the afternoon and fourteen passed. One enrolled student took the general exam in October and passed.  No environmental engineering students took the exam in 2007. Areas for improvement that standout include probability and statistics, and engineering materials. 

 FE Exam Data for Civil Engineering Students

	Year (Spring & Fall)
	Total Number Taking
	% Pass
	National % Pass

	2002
	20
	100
	73

	2003
	25
	92
	77

	2004
	18
	94
	71

	2005
	29
	100
	76

	2006
	25
	72
	68

	2007
	22
	82
	69

	2008
	31
	89
	70


Exam Data for Environmental Engineering Students

	Year
	2005
	2008

	Number Taking Exam
	1
	3

	Number Passing Exam
	1
	3

	Pass Percentage
	100%
	100%

	National Avg Pass Percentage
	85%
	75%


The Senior Exit Survey is given at the end of each semester to seniors graduating in that semester. The survey has both multiple choice questions and questions that ask for written comments. These are found in Appendix A as well. The aggregate scores in the multiple choice questions allow the program to quickly identify problem areas, and the written questions allow students to elaborate more fully on the nature of these problems. In the 2008 data (available in the ABET program folder), it appears that students felt we were meeting the program outcomes with the majority of responses being 4 and 5. Many comments about the program dealt with the loss of Gail Currier, the department secretary, although this was not as significant as the year before since this group of seniors had not as much contact with her. 

The Senior Design Evaluator Survey is completed each spring by all external evaluators for our senior design presentations. The design evaluator surveys evaluate the design, analysis and problem solving abilities of the students, the team aspect of the project, communication, and ability to use modern tools and methods (these fall into a, b, c, d, e, g, h, and k outcomes). All seniors participate in this course. 

In addition to the above instruments, achievement of the Outcomes is also assessed by a course assessment process, and regular faculty discussions. For the course assessment reports, each course has a set of learning objectives which together lead to achievement of the program outcomes. Achievement of these learning objectives is assessed by each course instructor and documented in a Course Assessment Report, which is presented to the program faculty at the start of the semester following completion of each required program course. Records on these Course Assessment Reports are maintained in the School office and are available to faculty teaching the course in subsequent semesters.

B. Statement of Objectives

Objectives were reviewed at the faculty retreat and BoA meeting last spring. They included the following.

Graduates of the Civil Engineering Program are expected to:

1. Practice civil engineering, use their program knowledge in other avenues, or enter graduate school; 

2. Apply engineering principles to analysis, design, construction, management, and preservation of engineered and natural systems; 

3. Participate in comprehensive design activities carried out in interdisciplinary settings that involve applying current and emerging practices in civil engineering; 

4. Actively participate in professional and/or community-based service (local, national, or global) that benefit the profession and the public; 

5. Be capable of effective leadership and communication; 

6. Be capable of professional licensure, and eager and able to engage in further study and professional development; and 

7. Consider the social, economic, and environmental aspects as part of the engineering solution and problem definition. 

Graduates of the Environmental Engineering Program are expected to:

1. Practice environmental engineering, use their program knowledge in other areas, or enter graduate school; 

2. Apply engineering principles and an understanding of environmental issues to analysis, design, construction, management, and preservation of engineered and natural systems; 

3. Participate in comprehensive design activities carried out in interdisciplinary settings that involve applying current and emerging practices in environmental engineering; 

4. Actively participate in professional and/or community-based service (local, national, or global) that benefit the profession and the public; 

5. Be capable of effective leadership and communication; 

6. Be capable of professional licensure, and eager and able to engage in further study and professional development; and 

7. Consider the social, economic, and environmental aspects as part of the engineering solution and problem definition. 

C. Statement of Program Outcomes

Collecting assessment information for ABET is a priority for this past year. Documentation to show the relationship between coursework and outcomes is being gathered. The Program Outcomes match a-k ABET outcomes and are shown below.

At graduation, our students will have attained minimum levels of accomplishment in the following Program Outcomes. These encompass ABET’s Criterion 3.



a.
an ability to apply knowledge of mathematics, science, and engineering to environmental engineering problems,

b.
an ability to design and conduct experiments, as well as to analyze and interpret environmental data,



c.
an ability to design a civil or environmental system, component, or process to meet desired needs,



d.
an ability to function on multi-disciplinary teams,



e.   
an ability to identify, formulate, and solve civil or environmental engineering problems,



f.
an understanding of professional and ethical responsibility of civil and environmental engineers,



g.
an ability to communicate effectively to technical and nontechnical audiences,



h.
the broad education necessary to understand the impact of engineering solutions in a global and societal context,



i.
a recognition of the need for, and an ability to engage in life-long learning,



j.    a knowledge of contemporary environmental issues, and

k. an ability to use the techniques, skills, and modern engineering tools necessary for civil or environmental engineering practice.

Part V. Attachments


A. Changes Implemented to Civil and Environmental Programs

B. Senior Exit Interview Summary Results

C. Alumni Survey Results

Appendix A

Date: 
December 12, 2008

To: 
Provost John Hughes

From: 
Nancy J. Hayden, representing the Faculty of the School of Engineering

Re: 
Changes to the B.S. Civil and B.S. Environmental Engineering Programs. 

The School of Engineering faculty has approved these changes to the civil and environmental engineering programs on December 11, 2008. We believe these changes allow for more flexibility in the civil engineering program and should be adopted. 

The faculty of civil and environmental engineering proposes to modify the B.S. civil engineering program and B.S. environmental engineering programs. The revised course outlines are presented on the following pages.  A summary of recommended changes and justification are as follows:

1) The environmental option of the B.S. civil engineering degree will be eliminated. The new proposed B.S. civil engineering is more flexible and has more elective opportunities. With the proposed changes in the B.S. civil degree, there is no need to have an environmental option as all students will have elective options in the program. With a B.S. in environmental engineering now offered at UVM, the environmental option of the civil degree only adds confusion. 

2) CE 171 (Structural Analysis II) is dropped as a requirement in the B.S. civil program and is replaced with an engineering professional elective. 

3) Only one of either CE 172 (Steel design) or CE 173 (Concrete design) will be required for the B.S. civil program. At least one of these will be offered annually. 

4) A one-credit heat transfer course (ME 44) is dropped from both programs. Students can take as one of their senior electives a three-credit heat transfer course (ME 144) that is regularly offered if they so choose.

5) The senior seminar (CE 176) is eliminated from both the B.S. civil and the B.S. environmental programs, and material on ethics and professionalism will be included in the senior capstone design course, CE 175. 

6) The total credits for the B.S. Civil will be 124.

7) The total credits for the B.S. Environmental will be 125. 

B.S. Civil Engineering
New Proposed Curriculum
(December 2008)
	BS-CIVIL
	 
	
	BS-Civil

	FIRST YEAR
	FALL
	SPR
	
	
	SECOND YEAR
	FALL
	SPR

	Chem 31
	4
	 
	
	
	Math 121
	4
	

	Math 21
	4
	
	
	
	Physics 125
	3
	

	English1
	3
	
	
	
	Stat 143
	3
	

	Phys Ed #1
	1
	
	
	
	CE 1 Statics
	3
	

	CE 3
	2
	
	
	
	CE 10

	4
	

	HSS #1&2
	3
	3
	
	
	HSS #4Sci. Elec.Hss
	
	3

	HSS #3
	
	3
	
	
	Math 271
	
	3

	Math 22
	
	4
	
	
	CE 132 
	
	3

	Physics 31
	
	4
	
	
	CS 16 (CE 11)
	
	4

	Engr 2
	
	2
	
	
	ME 12
	
	3

	Total-First Year
	17
	16
	
	
	Total-Second Year
	17
	16

	THIRD YEAR
	FALL
	SPR
	
	
	FOURTH YEAR
	FALL
	SPR

	CE 100 with 101
	4
	
	
	
	EE 100 or Sci. Ele.
	4
	

	CE 133 Decision Ana


	3
	
	
	
	Design/Prof Elective
	3
	       

	CE 160 
	4
	
	
	
	CE 172/3 Steel/concr
	3
	

	Sci. Ele or EE 100
	4
	
	
	
	HSS #5
	3        
	

	CE 134 Modeling
	
	3
	
	
	Design Elective
	       
	3

	CE 151


	
	3
	
	
	HSS# 6
	
	3

	CE 170
	
	4
	
	
	CE 175
	 
	3

	CE 180 
	
	       4 
	
	
	Design/Prof elective
	
	3

	ME 40
	
	4
	
	
	Phys Ed #2
	1
	

	
	
	
	
	
	
	
	

	Total-Third Year
	15
	15
	
	
	Total-Fourth Year
	14
	12

	
	
	
	
	
	TOTAL CREDITS
	124
	


1.
Required Social Humanities:  Student must select six from the approved Humanities courses listed in the catalog, one of which must also be from the approved Cultural Diversity courses listed in the College of Arts & Science section  of the catalog. Students must also meet the 6/9 distribution rule.  

2.
Science Elective B.S. Civil must be a 4-credit course, with lab,  i.e. Geology 1. 

3.
Design Electives are CE 142, 161, 241, 251,253, 255, 256, 260, 261, 265, 280, 281, 283.




4.
Professional Electives are all Design Electives plus CE 191, 192, any 200-level CE course, any 100 level ME or EE course (except EE 100).

B.S. Environmental Engineering
New Proposed Curriculum
(December 2008)
	BS-Environmental
	 
	
	BS-ENVIRONMENTAL

	FIRST YEAR
	FALL
	SPR
	
	
	SECOND YEAR
	FALL
	SPR

	Chem 31
	4
	 
	
	
	Math 121
	4
	

	Math 21
	4
	
	
	
	Physics 125
	3
	

	English1
	3
	
	
	
	Stat 143
	3
	

	Phys Ed #1
	1
	
	
	
	CE 1 Statics
	3
	

	CE 3
	2
	
	
	
	CE10
	4
	

	HSS #1&2
	3
	3
	
	
	HSS #4
	
	3

	HSS #3
	
	3
	
	
	Math 271

	
	3

	Math 22
	
	4
	
	
	CE 132 
	
	3

	Physics 31
	
	4
	
	
	CS 16 (CE 11)
	
	4

	Engr 2
	
	2
	
	
	Bio 1 or 2
	
	4

	Total-First Year
	17
	16
	
	
	Total-Second Year
	17
	17

	THIRD YEAR
	FALL
	SPR
	
	
	FOURTH YEAR
	FALL
	SPR

	CE 100 
	3
	
	
	
	EE 100 or Earth Sci.
	4
	

	CE 133 Decision Ana
	3
	
	
	
	Env. Prof Elective
	3
	

	CE 160 
	4
	
	
	
	Env. Chem Elec
	3
	

	Earth Sci. or EE 100
	    4
	
	
	
	HSS #5
	3        
	

	CE 134 Modeling
	
	3
	
	
	Env. Design Elective
	3
	3

	CE 151
	
	3
	
	
	HSS #6
	       
	3

	CE 154
	
	2
	
	
	CE175
	 
	3

	CE 180 
	
	       4 
	
	
	Science elective
	
	3

	ME 40
	
	3
	
	
	Phys Ed #2
	1
	

	
	
	
	
	
	
	
	

	Total-Third Year
	14
	15
	
	
	Total-Fourth Year
	17
	12

	
	
	
	
	
	TOTAL CREDITS
	 125
	


1.
Required Social Humanities:  Student must select six from the approved Humanities courses listed in the catalog, one of which must also be from the approved Cultural Diversity courses listed in the College of Arts & Science section  of the catalog. Students must also meet the 6/9 distribution rule.  

2.
Earth Science Elective for must be from approved list: Geol 1, 55, 101, 151, 172, 255, or PSS 161.

3.  Environmental Chemistry elective from list: CE 150, NR 270, CHEM 121, CHEM 141.

4.  Environmental Professional Electives from following list: All design electives plus environmental sections of CE 191, 192, 193, 194, 195, ENSC 201,202, GEOL 234, approved GEOL 295, NR 205, 206, 270 approved NR 285, PSS 269, EE 113, ME 144.

5.  Environmental Design Electives: CE 161, 248, 253, 255, 256, 260, 262, 265, 282, 283, approved CE 295. 

6. Science elective must be 100-level or higher science course.

 SEQ CHAPTER \h \r 1Senior Exit Survey

Civil Engineering Program ● The University of Vermont

  Part I: Outcomes
	59 Students


2007 (24 students)

2008 (35 students)
	Agree
	Slightly

Agree
	Neither 

Agree or

Disagree
	Slightly

Disagree
	Disagree

	I obtained an ability to apply the fundamental principles of engineering, mathematics, and the sciences to the solution of real world problems
	62.7%
	32.2%
	1.7%
	0
	3.4%

	I obtained an ability to formulate and solve open-ended problems.
	54.2%
	37.3%
	5.1%
	0
	1.7%

	I obtained an ability to analyze and design civil components, systems and processes.
	43%
	48.5%
	6.7%
	0
	1.6%

	I obtained an ability to design and conduct engineering experiments, interpret results, and effectively communicate findings.
	53.1%
	36.5%
	8.39%
	0
	1.6%

	I obtained an ability to use modern civil engineering computer tools.
	35.6%
	33.9%
	20.3%
	5.1%
	5.1%

	I obtained an ability to communicate in written, oral, and graphical forms to a range of technical and non-technical audiences.
	47.5%
	42.4%
	6.8%
	1.7%
	1.7%

	I obtained an ability to work in teams and employ interpersonal skills within an engineering context.
	64.4%
	27.1%
	3.4%
	3.4%
	1.7%

	I obtained an ability and desire for continued learning
	44.5%
	33%
	12.1%
	5.2%
	5.2%

	I obtained an awareness of the engineering profession, including ethical responsibility, and economic, environmental, creativity, loyalty and commitment issues.
	52.5%
	39%
	5.1%
	1.7%
	1.7%

	I obtained an ability to pursue engineering solutions that, in addition to being technically sound, also incorporates other factors (e.g., social, environmental and economic).
	42.1%
	37.2%
	10.2%
	6.8%
	3.4%

	Total Averages
	50%
	36.7%
	8%
	2.4%
	2.71


 SEQ CHAPTER \h \r 1Senior Exit Survey

Environmental Engineering Program ● The University of Vermont

  Part I: Outcomes
	8 Students


2007 (1 student)

2008 (7 students)
	Agree
	Slightly

Agree
	Neither 

Agree or

Disagree
	Slightly

Disagree
	Disagree

	I obtained an ability to apply the fundamental principles of engineering, mathematics, and the sciences to the solution of real world problems
	75%
	25%
	0
	0
	0

	I obtained an ability to formulate and solve open-ended problems.
	75%
	25%
	0
	0
	0

	I obtained an ability to analyze and design environmental components, systems and processes.
	37.5%
	12.5%
	37.5%
	12.5%
	0

	I obtained an ability to design and conduct engineering experiments, interpret results, and effectively communicate findings.
	37.5%
	62.5%
	0
	0
	0

	I obtained an ability to use modern environmental engineering computer tools.
	12.5%
	37.5%
	12.5%
	25%
	12.5%

	I obtained an ability to communicate in written, oral, and graphical forms to a range of technical and non-technical audiences.
	37.5%
	50%
	12.5%
	0
	0

	I obtained an ability to work in teams and employ interpersonal skills within an engineering context.
	50%
	50%
	0
	0
	0

	I obtained an ability and desire for continued learning
	25%
	62.5%
	12.5%
	0
	0

	I obtained an awareness of the engineering profession, including ethical responsibility, and economic, environmental, creativity, loyalty and commitment issues.
	12.5%
	75%
	0
	0
	12.5%

	I obtained an ability to pursue engineering solutions that, in addition to being technically sound, also incorporates other factors (e.g., social, environmental and economic).
	0
	62.5%
	25%
	0
	12.5%


Table rows and text boxes will expand as needed.
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Question 1

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		When did you graduate from UVM.		When did you graduate from UVM.		When did you graduate from UVM.		When did you graduate from UVM.

		Answer Options		Answer Options		Response Frequency		Response Count

		1999		1999		30.0%		6

		2004		2004		70.0%		14

		answered question		answered question		20		20

		skipped question		skipped question		0		0





Question 2

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		Please indicate		Please indicate		Please indicate		Please indicate

		Answer Options		Answer Options		Response Frequency		Response Count

		Male		Male		85.0%		17

		Female		Female		15.0%		3

		answered question		answered question		20		20

		skipped question		skipped question		0		0





Question 3

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		What degree did you receive?		What degree did you receive?		What degree did you receive?		What degree did you receive?

		Answer Options		Answer Options		Response Frequency		Response Count

		B.S. Civil Engineering		B.S. Civil Engineering		60.0%		12

		B.S. Civil Engineering, Environmental Option		B.S. Civil Engineering, Environmental Option		35.0%		7

		B.S. Environmental Engineering		B.S. Environmental Engineering		5.0%		1

		answered question		answered question		20		20

		skipped question		skipped question		0		0





Question 4

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		Did you attend (or are you currently attending) graduate school?		Did you attend (or are you currently attending) graduate school?		Did you attend (or are you currently attending) graduate school?		Did you attend (or are you currently attending) graduate school?

		Answer Options		Answer Options		Response Frequency		Response Count

		Yes		Yes		45.0%		9

		No		No		55.0%		11

		answered question		answered question		20		20

		skipped question		skipped question		0		0





Question 5

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		If yes, what school?		If yes, what school?		If yes, what school?

		Answer Options		Answer Options		Response Count

						10

		answered question		10		10

		skipped question		10		10

		Number		Response Date		Response Text

		1		03/27/2009 18:08:00		NONE

		2		03/27/2009 18:09:00		University of Vermont

		3		03/27/2009 18:49:00		Rensselaer Polytechnic Institute

		4		03/27/2009 20:14:00		University of North Carolina at Chapel Hill

		5		03/30/2009 14:32:00		CUNY City College of New York

		6		03/30/2009 17:31:00		Stanford University

		7		04/02/2009 15:36:00		University of Vermont

		8		04/02/2009 16:11:00		University of Washington

		9		04/02/2009 16:57:00		NEU

		10		04/05/2009 02:39:00		Northeastern University





Question 6

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		Please list all post-graduate degrees you have obtained (or are working toward).		Please list all post-graduate degrees you have obtained (or are working toward).		Please list all post-graduate degrees you have obtained (or are working toward).

		Answer Options		Answer Options		Response Count

						10

		answered question		10		10

		skipped question		10		10

		Number		Response Date		Response Text

		1		03/27/2009 18:08:00		NONE

		2		03/27/2009 18:09:00		MS Environmental Engineering

		3		03/27/2009 18:49:00		Masters

		4		03/27/2009 20:14:00		Master of Science of Environmental Engineering

		5		03/30/2009 14:32:00		M.E. Civil Engineering

		6		03/30/2009 17:31:00		Masters of Science Petroleum Engineering, Stanford University
Engineering Degree Energy Resources Engineering, Stanford University

		7		04/02/2009 15:36:00		M.S. and working towards a Ph.D.

		8		04/02/2009 16:11:00		Master of Science, Civil Engineering

		9		04/02/2009 16:57:00		MBA

		10		04/05/2009 02:39:00		Masters degree in civil engineering





Question 7

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		What was/is your area of study?		What was/is your area of study?		What was/is your area of study?

		Answer Options		Answer Options		Response Count

						12

		answered question		12		12

		skipped question		8		8

		Number		Response Date		Response Text

		1		03/27/2009 18:08:00		NONE

		2		03/27/2009 18:09:00		Water Resource Engineering / Hydraulic and Hydrologic Modeling / Aquatic Habitat

		3		03/27/2009 18:12:00		Civil Engineering

		4		03/27/2009 18:49:00		Structural Engineering

		5		03/27/2009 20:14:00		Water/Wastewater Treatment

		6		03/30/2009 14:32:00		Transportation

		7		03/30/2009 17:31:00		Geothermal Resource Engineering

		8		04/02/2009 15:36:00		Computational methods for civil and environmental engineering problems

		9		04/02/2009 15:41:00		Structural Engineering

		10		04/02/2009 16:11:00		Geotechnical Engineering

		11		04/02/2009 16:57:00		Business

		12		04/05/2009 02:39:00		Civil engineering
Construction Management





Question 8

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		Number of post-graduate courses completed for grad credit?		Number of post-graduate courses completed for grad credit?		Number of post-graduate courses completed for grad credit?

		Answer Options		Response Frequency		Response Count

		0		50.0%		10

		1-2		10.0%		2

		3-4		0.0%		0

		5-7		0.0%		0

		7-10		10.0%		2

		> 10		30.0%		6

		answered question		20		20

		skipped question		0		0





Question 8

		0

		0

		0

		0

		0

		0



Courses Taken for Grad Credit



Question 9

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		How many other professional development activities have you taken part in during the last three years?		How many other professional development activities have you taken part in during the last three years?		How many other professional development activities have you taken part in during the last three years?		How many other professional development activities have you taken part in during the last three years?		How many other professional development activities have you taken part in during the last three years?		How many other professional development activities have you taken part in during the last three years?

		Answer Options		0-3		4-8		9-15		More than 15		Response Count

		Short Courses		3		4		0		0		7

		Conferences/Workshops		3		10		2		1		16

		Leadership Training		8		2		0		0		10

		answered question		answered question		answered question		answered question		20		20

		skipped question		skipped question		skipped question		skipped question		0		0





Question 9

		Short Courses		Short Courses		Short Courses		Short Courses

		Conferences/Workshops		Conferences/Workshops		Conferences/Workshops		Conferences/Workshops

		Leadership Training		Leadership Training		Leadership Training		Leadership Training



0-3

4-8

9-15

More than 15

Professional Development Activities Taken Part in during last 3 years.

3

4

0

0

3

10

2

1

8

2

0

0



Question 10

		Alumni Survey: Civil &  Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		What state do you live/work in?  If you are outside the U.S. what country do you live in?		What state do you live/work in?  If you are outside the U.S. what country do you live in?		What state do you live/work in?  If you are outside the U.S. what country do you live in?		What state do you live/work in?  If you are outside the U.S. what country do you live in?

		Answer Options		Answer Options		Response Frequency		Response Count

		State:		State:		100.0%		20

		Country:		Country:		65.0%		13

		answered question		answered question		20		20

		skipped question		skipped question		0		0

		Number		Response Date		State:		Country:

		1		03/27/2009 18:09:00		CA		usa

		2		03/27/2009 18:10:00		VT

		3		03/27/2009 18:13:00		VT		USA

		4		03/27/2009 18:28:00		CA

		5		03/27/2009 18:30:00		VT

		6		03/27/2009 18:43:00		VT		USA

		7		03/27/2009 18:50:00		CA

		8		03/27/2009 19:07:00		MT		USA

		9		03/27/2009 20:14:00		NC		USA

		10		03/30/2009 14:33:00		NY

		11		03/30/2009 17:33:00		CA		United States

		12		04/02/2009 14:32:00		NY		USA

		13		04/02/2009 14:47:00		VT		USA

		14		04/02/2009 15:09:00		NH

		15		04/02/2009 15:38:00		VT		USA

		16		04/02/2009 15:41:00		OR		USA

		17		04/02/2009 16:11:00		MT		US

		18		04/02/2009 16:26:00		VT		USA

		19		04/02/2009 16:57:00		MA

		20		04/05/2009 02:42:00		CO		US





Question 11

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		Type of employment in which you have been involved. Check all that apply.		Type of employment in which you have been involved. Check all that apply.		Type of employment in which you have been involved. Check all that apply.		Type of employment in which you have been involved. Check all that apply.

		Answer Options		Answer Options		Response Frequency		Response Count

		Manufacturing Industry		Manufacturing Industry		0.0%		0

		Government		Government		5.0%		1

		Energy/Utility Company		Energy/Utility Company		0.0%		0

		Education		Education		5.0%		1

		Consultant		Consultant		95.0%		19

		Services		Services		10.0%		2

		Other		Other		2		2

		answered question		answered question		20		20

		skipped question		skipped question		0		0

		Number		Response Date		Other

		1		04/02/2009 16:57:00		Operations Director at HU

		2		04/05/2009 02:42:00		Construction





Question 12

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		List all professional societies of which you are a member?		List all professional societies of which you are a member?		List all professional societies of which you are a member?

		Answer Options		Answer Options		Response Count

						20

		answered question		20		20

		skipped question		0		0

		Number		Response Date		Response Text

		1		03/27/2009 18:09:00		ASCE
APWA

		2		03/27/2009 18:10:00		American Scociety of Civil Engineers
American Ecological Engineering Society
American Water Resources Association

		3		03/27/2009 18:13:00		NA

		4		03/27/2009 18:28:00		Tahoe Truckee Engineers Assoc.

		5		03/27/2009 18:30:00		ASCE

		6		03/27/2009 18:43:00		VSPE
ASCE

		7		03/27/2009 18:50:00		ASCE, SEAOSC

		8		03/27/2009 19:07:00		ASCE

		9		03/27/2009 20:14:00		WEF

		10		03/30/2009 14:33:00		None

		11		03/30/2009 17:33:00		Geothermal Resource Council
Society of Petroleum Engineers
American Society of Civil Engineers
Chi Epsilon
Tau Beta Pi

		12		04/02/2009 14:32:00		ASCE

		13		04/02/2009 14:47:00		Tau Beta Pi, Smart Growth VT

		14		04/02/2009 15:09:00		ASCE

		15		04/02/2009 15:38:00		ASCE, AGU, Tau Beta Pi, Chi Epsilon, Sigma Xi

		16		04/02/2009 15:41:00		Society of Professional Engineers

		17		04/02/2009 16:11:00		None at this time

		18		04/02/2009 16:26:00		None

		19		04/02/2009 16:57:00		USGBC
And numerous internal HU committees

		20		04/05/2009 02:42:00		NA





Question 13

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		What is your current job title.		What is your current job title.		What is your current job title.

		Answer Options		Answer Options		Response Count

						19

		answered question		19		19

		skipped question		1		1

		Number		Response Date		Response Text

		1		03/27/2009 18:13:00		Project Engineer - Water resource Analyst

		2		03/27/2009 18:14:00		Water Resource Engineer

		3		03/27/2009 18:32:00		Project Engineer

		4		03/27/2009 18:33:00		Design Engineer

		5		03/27/2009 18:46:00		Project Engineer

		6		03/27/2009 18:48:00		Project Engineer

		7		03/27/2009 18:56:00		Structural Engineer

		8		03/27/2009 19:13:00		Civil Engineer

		9		03/27/2009 20:18:00		Project Engineer

		10		03/30/2009 14:35:00		Design Engineer

		11		03/30/2009 17:40:00		Senior Reservoir Engineer

		12		04/02/2009 14:35:00		Senior Engineer

		13		04/02/2009 14:54:00		Project Engineer

		14		04/02/2009 15:13:00		Project Engineer

		15		04/02/2009 15:40:00		Graduate Student

		16		04/02/2009 16:13:00		Project Engineer

		17		04/02/2009 16:31:00		Project Engineer

		18		04/02/2009 17:04:00		Directo of Operations

		19		04/05/2009 15:39:00		Procject manager





Question 14

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		What percent of time do you work IN TEAMS (versus working alone)?		What percent of time do you work IN TEAMS (versus working alone)?		What percent of time do you work IN TEAMS (versus working alone)?

		Answer Options		Response Frequency		Response Count

		0-10%		10.5%		2

		10-20%		31.6%		6

		20-40%		5.3%		1

		> 50%		52.6%		10

		answered question		19		19

		skipped question		1		1





Question 14

		0

		0

		0

		0



Percentage of Time Working in Teams



Question 15

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		Number of professional teams that you have led in the last three years?		Number of professional teams that you have led in the last three years?		Number of professional teams that you have led in the last three years?

		Answer Options		Response Frequency		Response Count

		0		15.8%		3

		1		10.5%		2

		2-3		52.6%		10

		4-6		10.5%		2

		7-9		5.3%		1

		> 10		5.3%		1

		answered question		19		19

		skipped question		1		1





Question 15

		0

		0

		0

		0

		0

		0



Number of Prof. Teams You've Led in Last 3 Years



Question 16

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		Have you passed the PE exam?		Have you passed the PE exam?		Have you passed the PE exam?		Have you passed the PE exam?

		Answer Options		Answer Options		Response Frequency		Response Count

		Yes		Yes		36.8%		7

		No		No		63.2%		12

		answered question		answered question		19		19

		skipped question		skipped question		1		1





Question 17

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		If not, are you eligible to take the exam?		If not, are you eligible to take the exam?		If not, are you eligible to take the exam?		If not, are you eligible to take the exam?

		Answer Options		Answer Options		Response Frequency		Response Count

		Yes		Yes		63.6%		7

		No		No		36.4%		4

		answered question		answered question		11		11

		skipped question		skipped question		9		9





Question 18

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		If you haven't taken/passed the PE exam, have you passed the Fundamentals of Engineering Exam (FE)?		If you haven't taken/passed the PE exam, have you passed the Fundamentals of Engineering Exam (FE)?		If you haven't taken/passed the PE exam, have you passed the Fundamentals of Engineering Exam (FE)?		If you haven't taken/passed the PE exam, have you passed the Fundamentals of Engineering Exam (FE)?

		Answer Options		Answer Options		Response Frequency		Response Count

		Yes		Yes		100.0%		12

		No		No		0.0%		0

		answered question		answered question		12		12

		skipped question		skipped question		8		8





Question 19

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		Do you hold any patents?		Do you hold any patents?		Do you hold any patents?		Do you hold any patents?

		Answer Options		Answer Options		Response Frequency		Response Count

		No		No		89.5%		17

		Yes		Yes		10.5%		2

		If yes, how many?		If yes, how many?		1		1

		answered question		answered question		19		19

		skipped question		skipped question		1		1

		Number		Response Date		If yes, how many?

		1		03/30/2009 17:40:00		3





Question 20

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		How frequently do you give a professional presentation?		How frequently do you give a professional presentation?		How frequently do you give a professional presentation?

		Answer Options		Response Frequency		Response Count

		Daily		0.0%		0

		Weekly		5.3%		1

		Monthly		15.8%		3

		Every three months		36.8%		7

		Yearly		15.8%		3

		Never		26.3%		5

		answered question		19		19

		skipped question		1		1





Question 20

		0

		0

		0

		0

		0

		0



Frequency of Professional Presentations



Question 21

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		List up to three examples of professional activities that you have led at your place of work.		List up to three examples of professional activities that you have led at your place of work.		List up to three examples of professional activities that you have led at your place of work.

		Answer Options		Answer Options		Response Count

						10

		answered question		10		10

		skipped question		10		10

		Number		Response Date		Response Text

		1		03/27/2009 18:13:00		DESIGN AND DESIGN STUDIES OF WATER RESOURCE PROJECTS

		2		03/27/2009 18:14:00		Safety Coordinator
Project Meetings

		3		03/27/2009 18:32:00		Ownership transition assistance; Software upgrades (AutoCAD)

		4		03/27/2009 18:48:00		Survey Crew
Field Engineer

		5		03/27/2009 20:18:00		Young Professionals Activities, WW Process Model Training, WW Cost Estimate Training

		6		03/30/2009 17:40:00		Research Presentations, work place training, Leading resource development team

		7		04/02/2009 14:54:00		Led field investigation
Provide construction oversight to large remediation jobs.
Manage 3 brownfields jobs

		8		04/02/2009 16:31:00		Oversaw Civil site designs for hospital expansion, private high school expansions, small community water system design and construction.

		9		04/02/2009 17:04:00		Managed $85M multiphase classroom renovation project from inception to completion.
Developed program and conceptual budget for 400,000 SF new campus opportunity.
Developed internal and external policies and process for a newly established Operations Depar

		10		04/05/2009 15:39:00		Change Order claim presentations
Safety talk
Construction quality reviews





Question 22

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		List any awards that you have won for your professional contributions.		List any awards that you have won for your professional contributions.		List any awards that you have won for your professional contributions.

		Answer Options		Answer Options		Response Count

						3

		answered question		3		3

		skipped question		17		17

		Number		Response Date		Response Text

		1		03/30/2009 17:40:00		Outstanding Graduate Teaching assistant Stanford University, 2007-08
Outstanding Departmental Citizen Award, 2007-08

		2		04/02/2009 17:04:00		Camp Dresser & McKee, Inc. - OPRA (Outstanding Performance Recognition Award)

		3		04/05/2009 15:39:00		Construction management association 2004 graduate student of the year





Question 23

		Alumni Survey: Civil &Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		List any major roles that you have had in professional and community service organizations.		List any major roles that you have had in professional and community service organizations.		List any major roles that you have had in professional and community service organizations.

		Answer Options		Answer Options		Response Count

						8

		answered question		8		8

		skipped question		12		12

		Number		Response Date		Response Text

		1		03/27/2009 18:32:00		Chairperson, Vice President

		2		03/27/2009 18:56:00		Helped grade and prepare the California Strutcural Engieering Exam

		3		03/27/2009 19:13:00		Leadership Flathead Class Officer

		4		03/27/2009 20:18:00		Co-Chair WEF National Professional Development Committee.  Member of WEF National Students and Young Professionals Committee.  Member of NC AWWA/WEA Young Professionals Committee

		5		03/30/2009 17:40:00		Society of Petroleum Engineering President 2006-07
Society of Petroleum Engineering Vice-President 2005-06

		6		04/02/2009 14:54:00		Annually present "Consultants perspective" to VT Law Students regarding brownfields sites
Represent my company at numerous job fairs around VT
Speak to UVMs graduating senior engineers regarding workplace and finding a job

		7		04/02/2009 16:31:00		Represented Town Selectboard for awarding sidewalk engineering proposals.

		8		04/02/2009 17:04:00		Co-Chair Finance GHG Reduction Committee - help HU understand how to reduce GHG Footprint.
University Construction Management Council set University Policy.





Question 24

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		How do you rate your level of achievement in your workplace in comparison to others with a similar amount of experience?		How do you rate your level of achievement in your workplace in comparison to others with a similar amount of experience?		How do you rate your level of achievement in your workplace in comparison to others with a similar amount of experience?

		Answer Options		Response Frequency		Response Count

		much higher		26.3%		5

		slightly higher		57.9%		11

		about the same		15.8%		3

		slightly lower		5.3%		1

		much lower		0.0%		0

		answered question		19		19

		skipped question		1		1





Question 24

		0

		0

		0

		0

		0



Rate Level of Achievement in Workplace

57.9%



Question 25

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		Rate the categories below, indicating the level of IMPORTANCE in your CAREER so far.		Rate the categories below, indicating the level of IMPORTANCE in your CAREER so far.		Rate the categories below, indicating the level of IMPORTANCE in your CAREER so far.		Rate the categories below, indicating the level of IMPORTANCE in your CAREER so far.		Rate the categories below, indicating the level of IMPORTANCE in your CAREER so far.		Rate the categories below, indicating the level of IMPORTANCE in your CAREER so far.		Rate the categories below, indicating the level of IMPORTANCE in your CAREER so far.

		Answer Options		Highest		High		Moderate		Fair		Low		Response Count

		Overall engineering fundamentals		5		10		4		0		0		19

		Engineering problem-solving skills		9		8		2		0		0		19

		Design skills		3		14		1		1		0		19

		Ability to work successfully in teams		7		7		4		1		0		19

		Interdisciplinary Work		3		10		4		2		0		19

		Effective written communication skills		7		10		2		0		0		19

		Effective oral communication skills		9		4		6		0		0		19

		Leadership skills		4		8		4		3		0		19

		Ethical awareness		0		7		9		2		1		19

		Consider social impact of engineering projects		1		8		8		1		1		19

		Consider environmental impact of engineering projects		2		8		7		2		0		19

		Life-long learning		2		9		7		0		1		19

		answered question		answered question		answered question		answered question		answered question		19		19

		skipped question		skipped question		skipped question		skipped question		skipped question		1		1

				Percentages

		SKILLS		Highest		High		Moderate		Fair		Low

		Overall engineering fundamentals		26.3		52.6		21.1		0		0

		Engineering problem-solving skills		47.4		42.1		10.5		0		0

		Design skills		15.8		73.7		5.3		5.3		0

		Ability to work successfully in teams		36.8		36.8		21.1		5.3		0

		Interdisciplinary Work		15.8		52.6		21.1		10.5		0

		Effective written communication skills		36.8		52.6		10.5		0		0

		Effective oral communication skills		47.4		21.1		31.6		0		0

		Leadership skills		21.1		42.1		21.1		15.8		0

		Ethical awareness		0		36.8		47.4		10.5		5.3

		Consider social impact of engineering projects		5.3		42.1		42.1		5.3		5.3

		Consider environmental impact of engineering projects		10.5		42.1		36.8		10.5		0

		Life-long learning		10.5		47.4		36.8		0		5.3





Question 26

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		Rate the categories below, indicating the level of PREPARATION you received at the University of Vermont.		Rate the categories below, indicating the level of PREPARATION you received at the University of Vermont.		Rate the categories below, indicating the level of PREPARATION you received at the University of Vermont.		Rate the categories below, indicating the level of PREPARATION you received at the University of Vermont.		Rate the categories below, indicating the level of PREPARATION you received at the University of Vermont.		Rate the categories below, indicating the level of PREPARATION you received at the University of Vermont.		Rate the categories below, indicating the level of PREPARATION you received at the University of Vermont.

		Skill		Highest		High		Moderate		Fair		Low		Response Count

		Overall engineering fundamentals		31.6		57.9		10.5		0		0		19

		Engineering problem-solving skills		36.8		57.9		5.3		0		0		19

		Design skills		5.3		47.4		21.1		21.1		5.3		19

		Ability to work successfully in teams		5.8		57.9		26.3		0		0		19

		Interdisciplinary work		5.3		36.8		47.4		10.5		0		19

		Effective written communication skills		21.1		42.1		21.1		10.5		5.3		19

		Effective oral communication skills		15.8		26.3		42.1		10.5		5.3		19

		Leadership skills		5.3		15.8		68.4		10.5		0		19

		Ethical awareness		10.5		52.6		21.1		10.5		5.3		19

		Consider social impact of engineering projects		10.5		42.1		31.6		15.8		0		19

		Consider environmental impact of engineering projects		21.1		47.4		21.1		10.5		0		19

		Life-long learning		21.1		42.1		31.6		10.5		0		19





Question 27

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		In terms of your professional development, please list some of the BEST features of your educational experience at UVM.		In terms of your professional development, please list some of the BEST features of your educational experience at UVM.		In terms of your professional development, please list some of the BEST features of your educational experience at UVM.

		Answer Options		Answer Options		Response Count

						16

		answered question		16		16

		skipped question		4		4

		Number		Response Date		Response Text

		1		03/27/2009 18:14:00		Broad knowledge base a preparing for any problem to be solved.  Makeing it important to think through problems thuroughly

		2		03/27/2009 18:15:00		Excellent access to faculty and support staff.
Problem solving, alone and in groups.
Good basis in fundamentals, but exposure to innovative ideas.

		3		03/27/2009 18:34:00		encouraged to take FE, made PE exam prep easier.  Professors had real world experience to share with students.

		4		03/27/2009 18:38:00		UVM furthered my problem solving capabilities with a focus on team work and group development. As a young design engineer one of my greatest assest is my ability to work with my peers and supervisors to solve my design tasks.

		5		03/27/2009 18:50:00		All field work that we did.  Any hands on activities is the best way to learn engineering.   The labs, the field trips, the projects; these are the things that make us think, problem solve, and challenge us to think outside the textbook.

		6		03/27/2009 19:00:00		The faculty and learning environment were exceptional.  The course work prepared me well for my career path after UVM.

		7		03/27/2009 19:14:00		Faculty, student interaction
Low student/professor ratio
Challenging
Devoted faculty

		8		03/27/2009 20:18:00		Internship Possibilities.

		9		03/30/2009 14:36:00		The senior design project was a good stepping stone to have.  it is basically what i do on a day to day basis now.

		10		03/30/2009 17:43:00		I learned the fundamentals about how to address and solve problems at hand in a reasonable orderly manor. I learned how to research and learn on my own, and I also learned how to effectively manage and work as a team.

		11		04/02/2009 14:36:00		1. Good Class Size
2. Quality Professors
3. Relevant Courses

		12		04/02/2009 14:57:00		problem solving, quick on your feet thinking, leadership roles and oral presentations....

UVM needs more technical writing practice... and a class on the regulatory components of environmental engineering.

		13		04/02/2009 16:14:00		Team work, problem solving

		14		04/02/2009 16:33:00		1.  If i want it I need to go for it, no one else is going to lead me through the door.  The tools are available but i have to reach for them.

		15		04/02/2009 17:06:00		Managing and prioritization of mass amounts of work - Understanding critical path and importance of deadlines.
Working in teams and understanding team dynamics.

		16		04/05/2009 15:41:00		Surveying labs, hydraulics labs, problem solving skills and the practical aspects of soils and concrete classes





Question 28

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		Please comment on the CIVIL ENGINEERING program's Educational Objectives, shown above.		Please comment on the CIVIL ENGINEERING program's Educational Objectives, shown above.		Please comment on the CIVIL ENGINEERING program's Educational Objectives, shown above.

		Answer Options		Answer Options		Response Count

						13

		answered question		13		13

		skipped question		7		7

		Number		Response Date		Response Text

		1		03/27/2009 18:14:00		looks good to me

		2		03/27/2009 18:17:00		I beleive that the program meets their objectives well.

		3		03/27/2009 18:36:00		The curriculum I recall is based more on the engineering dicipline, and less on professional skills.  Skills developement could be improved upon.

		4		03/27/2009 18:41:00		As a young civil engineer working at a local consulting firm I am proud or my background through UVM and strive to excell in all of the afore mentioned categories

		5		03/27/2009 19:05:00		Looks good

		6		03/27/2009 19:21:00		I feel that the objectives listed above created an excellent environment to prepare me for working and growing in the engineering profession.  The program provided me with the tools to succeed and contribute to my community.

		7		03/27/2009 20:19:00		Overall Good Objectives.

		8		03/30/2009 17:45:00		Great objectives!

		9		04/02/2009 14:58:00		I have met most of these

		10		04/02/2009 15:41:00		Seem fine

		11		04/02/2009 16:35:00		All statements with the exception of interdisciplinary work are accurate and true from my experience at UVM.

		12		04/02/2009 17:07:00		Looks good

		13		04/05/2009 15:43:00		None





Question 29

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		Please comment on the ENVIRONMENTAL ENGINEERING program's Educational Objectives, shown above.		Please comment on the ENVIRONMENTAL ENGINEERING program's Educational Objectives, shown above.		Please comment on the ENVIRONMENTAL ENGINEERING program's Educational Objectives, shown above.

		Answer Options		Answer Options		Response Count

						8

		answered question		8		8

		skipped question		12		12

		Number		Response Date		Response Text

		1		03/27/2009 18:19:00		Goals are met. I feel as though I was prepared to effectively do all of these things.

		2		03/27/2009 18:45:00		The instruction I received at UVM has instilled a design to promote environmental and social sustainablility in all of my designs.

		3		03/27/2009 18:51:00		no comment

		4		03/30/2009 17:47:00		Great objectives!

		5		04/02/2009 14:37:00		Agree with them all.

		6		04/02/2009 15:01:00		I have met most of these

		7		04/02/2009 15:41:00		Fine

		8		04/02/2009 17:08:00		Looks good





Question 30

		Alumni Survey: Civil & Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering		Alumni Survey: Civil &amp; Environmental Engineering

		Please comment on aspects of our programs that we should MODIFY or work to IMPROVE.		Please comment on aspects of our programs that we should MODIFY or work to IMPROVE.		Please comment on aspects of our programs that we should MODIFY or work to IMPROVE.

		Answer Options		Answer Options		Response Count

						10

		answered question		10		10

		skipped question		10		10

		Number		Response Date		Response Text

		1		03/27/2009 18:19:00		The program, as was during my attendance, was great. I think a course introducing what engineers do- right up front-  could have been added- and I am pretty sure that it has been.

		2		03/27/2009 18:45:00		Additional focus on real world applications and designs in addition to the technical theory would be valuable to all engineering students.

		3		03/27/2009 18:51:00		Some more focus should be taken to teach students new Cad software rather than C++ and matlab (which for most students, seemed like a waste)

		4		03/27/2009 19:08:00		Possibly offer some additional structural design classes such as masonry and wood design, advanced steel and concrete design, seismic and wind design.

		5		03/30/2009 17:47:00		I believe that encouraging young engineers to volunteer their skills in help their communities, and/or non-profit organizations should be incorporated.

		6		04/02/2009 14:37:00		Leave as is.

		7		04/02/2009 15:01:00		Assist regulators to make standards and guidlines more fair, practical, consistent and protective of the environment

		8		04/02/2009 15:41:00		Fine

		9		04/02/2009 16:35:00		Flush out bad professors and use more outside professionals if necessary.

		10		04/02/2009 16:35:00		More interdisciplinary interaction to facilitate a better understanding of the work completed by other parties involved.
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