March 5, 2007

A Proposal for an Interdisciplinary Honors Program Leading to the Integrated Degree in Engineering, Arts, and Science (IDEAS)

The attached new honors degree program in IDEAS (Integrated Degree in Engineering, Arts, and Science) was passed by the P.C. Rossin College of Engineering and Applied Science, College of Arts and Science, and the Education Policy Committee on November 27, 2006, February 19, 2007, and February 28, 2007, respectively.  

The Educational Policy Committee will offer the following motion to the University Faculty at the March 19, 2997 meeting:

Motion

We move that the University Faculty approve a new honors program leading to a Bachelor of Science degree called the Integrated Degree in Engineering, Arts and Science as described in the attachment.  Faculty approval is based on the Deans of the College of Arts and Science and P. C. Rossin College of Engineering and Applied Science agree that sufficient resources will be available for the program. The proposal includes the shell, with the detailed requirements for each of two majors, one in arts and science and the other in engineering and applied science, to be developed at a later time.
Ed Pol Recommendation

It is noted that at the Ed Pol meeting, it was recommended that the previous name of IASE (Integrated Arts, Science, and Engineering) would be replaced everywhere in the proposal by IDEAS, and that in each college the designation of tracks would be replaced by majors.
Integrated Degree in Engineering, Arts and Science (IDEAS) Program
Shell Proposal for consideration by University Faculty

1. Executive Summary
Engineering education is of significant value to students who will pursue careers other than as professional engineers—in law, medicine, government, architecture, the fine and performing arts, journalism, business, and education. Professional engineers themselves profit enormously from being thoroughly grounded in the liberal arts and sciences. Indeed, the complex challenges and problems confronting us in the 21st century dramatically underscore the importance of individuals who are both liberally educated and technologically sophisticated, persons whose habits of thought are thoroughly, comfortably interdisciplinary. Moreover, Lehigh is one of a small number of universities possessing the resources necessary to provide such an education. The intention of all these programs is to attract the highly motivated and most talented students to Lehigh. The students in these programs will benefit from the integrated, strategic leveraging of strengths across college boundaries within the University.

These fundamental assumptions, taken collectively, supply the basic motivation and rationale for developing new programs to cultivate a new breed of cross-disciplinary innovators, in order to provide an education that produces students well versed in dual focus areas –in engineering and in a complementary area in the liberal arts, including humanities, social sciences, and mathematics and the natural sciences. Such an educational environment also cultivates a multitude of thinking styles…it’s Renaissance thinking for the technological era, an ideal preparation for students.  The cornerstones of this thrust area are the interdisciplinary programs in IBE (Integrated Business and Engineering), CSB (Computer Science and Business) and now the proposed IDEAS (Integrated Degree in Engineering, Arts, & Science).

In May 2006, a task force was assembled and charged by Deans David Wu and Anne Meltzer to develop the IDEAS program.  The first part of the charge is to obtain approval of a program “shell”, similar to the procedure used to develop the Integrated Business and Engineering (IBE) program, and to subsequently develop detailed approved majors.  

This document is the proposed program “shell” consisting of an executive summary, proposed shell (Table 1), list of objectives, and program components. Also provided are a tentative timetable, impact/resource statement and sample majors. IDEAS is proposed to be a four-year Bachelor of Science honors program of 136 credits (see Table 1), attracting outstanding students to Lehigh, requiring 12 credits in IDEAS core courses designed especially for students in the program across all four years; 36 credits of a math/natural science core, 36 in each of an engineering major and a liberal arts major, and finally, 16 credits of electives.  
Table 1. IDEAS Program Shell

	Program Component
	Credits

	IDEAS core
	12 credits1

	Math/Science core
	36 credits2

	Engineering major
	36 credits3

	Liberal arts major
	36 credits4

	Free electives
	16 credits5

	Total
	136 credits6


	Table 1 notes:


 The IDEAS core courses will consist of a first year core course, stepping-stone courses, and a capstone course; all will be writing intensive. They will replace Engineering 5, English 1 & 2, and the CAS college seminar/A&S 1 requirements for students in the IDEAS program.

2 The math/science core will consist of Math 21, 22, 23, 205; Chem 25; Physics 11, 12; plus 11 credits drawn from the following: Bios 41, 42; Chem 51, 53; EES gateway courses; Physics 21, 22; Math 231.

3 This major will consist of a selection of engineering courses drawn either from one of the traditional engineering disciplines (e.g., civil engineering) or from an approved interdisciplinary engineering program especially designed to coordinate with a specific liberal arts theme (e.g., legal studies).
4 This major will consist either of a traditional major (e.g., architecture) or of an interdisciplinary liberal arts program (e.g., the STS major, resulting in a new BS degree in STS to complement the already-existing BA, or a program organized around a specific theme, like legal studies or ethical issues).
5 Some IDEAS majors (e.g., those involving architecture) will require using some of these elective credits on coursework required for that particular major. Also, students are strongly encouraged to take Eco 1 as an elective if it is not already required as part of the program that they are pursuing. Finally, these elective courses might be used to supplement the engineering core, in order to bring a student within one year of fulfilling requirements for a traditional engineering BS, or to fulfill the requirements of another program such as Global Citizenship or a Business Minor.
6 All students in the IDEAS program will automatically fulfill the CAS math and natural science distribution requirements. Many students will also easily fulfill the humanities and social science distribution (CAS) or breadth/depth (RCEAS) requirements as they pursue a program of study in the liberal arts major. But for the student who chooses to study natural science or mathematics within the liberal arts major, it would be necessary to use free electives in order for those students to complete a required minimum of 8 credits in the humanities and 8 credits in the social sciences.

A more detailed version of the shell originally presented to the RCEAS faculty is included in Appendix 3.


2. Objectives
a. Provide an engineering education for students with broader interests beyond the traditional path for engineering students who are likely to choose non-engineering careers.
b. Create a four-year program that attracts academic high achievers who have broad interests and aspirations; if positioned properly, the program will attract high caliber students just as the IBE and Arts-Engineering programs do.
c. The program must provide sufficient flexibility for students to transfer out or in at the end of the first year. 
d. The program should allow flexibility for students to obtain dual degrees in IDEAS and another (arts & science or fully accredited engineering) degree within five years, if so desired. However, IDEAS itself is a four year program.
e. The program should allow a cohort of students to go through a common experience.
f. The program should be administered by co-directors from RCEAS and CAS
g. Faculty from appropriate disciplines should provide excellent curriculum advising
3.  Program Components
a. The tentative title is the Integrated Degree in Arts, Science & Engineering (IDEAS)
b. The degree awarded will be a Bachelor of Science with two designated majors, e.g. English/Mechanical Engineering. 

c. IDEAS is recommended to be an Honors Program, 
· Being an Honors Program will help attract top candidates in a manner similar to the IBE program with higher Academic Indices. 
· The same rules for IBE will be applied, e.g. a GPA of 3.25 is the required demonstrated academic excellence for continuing on in the program. A student would be placed on probation if the starting at the end of the freshman year, with two semesters given to bring the GPA up to 3.25; otherwise the student would then transfer to a different program.
· The GPA requirement will maintain the high quality of the program and help prevent the program from being viewed as “engineering light” or as an alternative when having difficulty in a traditional engineering program.
d. Marketing will include statement that it does not lead to an accredited engineering degree but that by proper choice of a discipline-specific engineering major, can lead to accredited engineering degree in one additional year. 

e. In addition to the common core, the math/science core which provides necessary foundations, and the elective core, there are two balanced main majors: liberal arts (humanities, social sciences, and mathematics/natural sciences) and engineering. (See Table 1 on page 2).
f. The natural science-math core has 36 credits of mostly prescribed courses, so that a theme does not readily fit, but such majors can be chosen as the liberal arts core. Note students can choose other programs with a strong natural science-math theme such as: 

· The biology area which already has the 4-year Bioengineering program

· Chemistry which has a 4-year program in both CAS and RCEAS

· The Engineering Physics program. 

· Environmental science and environmental engineering currently has a 5-yr dual degree program.  

g. In the liberal arts and engineering major, students make a choice between two alternative majors:

· Alternative A: An approved interdisciplinary theme that can be coordinated in the two majors
· Alternative B: In a discipline that will satisfy most or all of the requirements of a CAS major and within one year of finishing the requirements of an RCEAS major

h. A minimum of 36 credits is required in the liberal arts major. If students choose a major that requires less than 36 credits total, or a major that requires less than 36 credits in addition to those taken as part of the math/natural science core, the additional credits must be selected in the CAS. 

i. Many students will use the liberal arts major for Humanities or Social Science themes such STS, legal studies, ethics, architectural studies, etc., and they will fulfill the CAS distribution requirements automatically. 

j. Students may use the liberal arts major for mathematics or natural science themes. However the HSS (Humanities and Social Science) distribution requirements would not be waived, and these students would need to use the 16 credits in the elective core to satisfy the CAS requirement (8 credits of Humanities and 8 credits of Social Science) which is also acceptable criteria for RCEAS.
k. The four Common core Courses, one per year will be:
IDEA  10:   First semester core course

IDEA 110:  Sophomore stepping-stone course

IDEA 150:  Junior stepping-stone course

IDEA 250:  Senior thesis capstone course 

All IDEAS core courses will be writing intensive. IDEA 10 and 110 will be co-taught by program faculty members who will provide the coordination of the cohort theme. Support will be provided for a senior graduate student in English with interest in writing across the curriculum. This student will work in partnership with the Faculty Development unit of LTS (especially Greg Skutches), as well as with IDEAS faculty and students, to assist with the writing intensive portions of these core seminars. Moreover, we will consult with the directors of the Global Citizenship and the Eckardt Scholars programs, both of which substitute for English 1 & 2 with alternative approaches to writing pedagogy.
The cohort theme will continue to be the focus of the IDEA 150 team-based investigation in the junior year, and the IDEA 250 capstone thesis on an individual aspect in the senior year. The senior year will culminate in a mini-symposium day with presentation by each student. 

See Section 4.d for a discussion of the instruction of the common core courses.

4. Draft Impact/Resources Statement 

The specific resources required to implement the IDEAS program are:

a. Program Director(s): 1 minimum, 2 recommended
b. Advising: Program advisors in each of the affiliated departments will be required

c. Facilities: Additional students in classes and laboratories

d. Instruction: for four IDEAS Common Core Courses and other courses with increased 
     enrollment 

a. Program Director: The IBE model of having one director from each college appears to be the most reasonable approach. However, an alternate model is to have one director, and an associate director or a committee that represents the other college. If the latter model is adopted, a director could alternately be appointed from each college for 3 or longer year terms.

b. Advising 

Preliminarily we are suggesting that the program would be capped at about 40 students per year, about the same as the IBE program.  The advising impact is expected be similar to the IBE Program, e.g. a small number of students per department on average, with at least one department with a higher number of advisees. However, great care must be given to proper advising students in the program. Some issues are:

1. The program must be sufficiently flexible so students can decide at the end of the first year whether they wish to do an interdisciplinary or discipline-specific major, and transfer into or out of the program at the end of the first year and still be able to complete a degree in a four years
2. Students must be advised that to complete an BS engineering degree in one additional year is possible for a discipline-specific major but unlikely for an interdisciplinary theme

3. Students must be made aware that the IDEAS program will not be accredited by ABET 

4. Proper advising may be a challenge especially because of the greater flexibility and non-technical nature of the liberal studies core 
5. Students who pursue a second program must satisfy the requirements for both programs using the 16 elective credits. For Global Citizenship, the four courses (GC 6, 7, 85, and 385) consisting of  /11 credits are required and easily fit into the 16 elective credit.
c. Facilities
If the program is capped at about 40 students per year, the impact on facilities is expected be similar to the IBE Program, e.g. a small number of students for most departments, with at least one department with a higher number of students.  However, if the overall total number of students in RCEAS and inter-college programs remains constant, the overall impact on facilities will be about the same as it is currently. 
d. Instruction of Common Core Courses

IDEA 10 and 110 will be co-taught by program faculty members who will provide the coordination of the cohort theme, and instructor(s) in the English department who will provide the emphasis on the writing process. Because of the heavy writing focus, when designing these courses, we will seek guidance from Greg Skutches, the Writing Across The Curriculum Coordinator, the English department, and directors of other programs who may have a good perspective on substitutes for English 1 & 2: (e.g. Hannah Stewart-Gambino, Global Citizenship; Ian Duffy, Eckardt Scholar Program).
1.  Instruction of IDEA 10 and 110
The preferred model, and resource need, is an English department graduate student co-teaching with a program faculty member. Dean Wu has agreed to fund a partial or full English Department PhD student to assist with the instruction. Assuming the total university class size remains constant, when the program has matured, we expect one or two fewer sections of English 1 & 2, at least partially balancing the need for the English instructor. 
2.  Instruction of IDEA 150 

IDEA 150 is still under discussion. One model is that it is a team-based course co-taught by faculty in both CAS and RCEAS, which would have a similar resource need as the first IBE or IPD capstone design course.  For a cap of 40 students, 5 students per team would require supervision of 8 teams. Another model would be the junior year Eck 281 Eckardt Scholars course (p. 214 of 2006-07 catalog).

(3) Instruction of IDEA 250
IDEA 250 will require supervision similar to CAS senior thesis, or special programs in the 2006-07 catalog like the Eckardt scholars 389 course or Global Citizenship GC 385. Global Citizenship Capstone Course.  We will consult further with these programs to establish the impact.
(4) Increased load in other courses

 A concern was expressed that even if the enrollment in the university stays constant, even if there are only 40 students in this program across the university, if more students are attracted to one area, say Art or Architecture; it is possible that enrollments of courses such as Art 3 might feel the impact.  It is likely that one or two sections or courses per year will need to be added to certain programs.  The directors should coordinate with the departments or programs and the deans to address this issue.
The Deans will arrange for the required resources as needed. In their charge letter, Deans Wu and Meltzer indicated they are excited about, endorse, and will be responsible for identifying the resources for this innovative undergraduate program.

5. Tentative Timetable (entries in italics are yet to be completed)

May-Sept. 2006:     Conceptual Discussion and Program Structure Design
September 2006:     Finalize Program Shell
Oct-Nov 2006:        Submit Program Shell to College Academic Policy Committees

Nov.’06-Feb’07:
  RCEAS/CAS College Faculty Approval of Program Shell
Feb 28, 2007: 
  University Ed Pol Approval of Program Shell
March 19, 2007: 
 University Faculty Meeting Approval of Program Shell
Spring 2007: 
 Develop 2-3 pilot Areas of Concentration w/ participating departments
Spring 2007: 
 Admissions Recruiting the first Class from Lehigh Applicant Pool
Fall 2007: 

 First cohort admitted as freshmen
AY 2007-2008: 
 Further develop specific areas of concentration with Departments 
6. Current Task Force Discussion Items

a. The draft catalog descriptions are being developed. 
b. The Computer Science and Business and Computer Science degrees in both CAS RCEAS may already provide broad enough programs in those areas.

c. If completing the fifth year engineering program and the student already has credit for English 1 and 2, he or she can use IDEA 10 and 110 toward the 13 credits of HSS Advanced Elective.

d. After consultation with directors of the Eckardt and Global Citizenship program, we may recommend a departmental numbering system in place of IDEA 250 (senior year), e.g. [Dept xxx] so that students can earn approved or technical elective credit in a discipline-specific major in a manner similar to the Eckardt Scholars Program [Dept] 389 course

e. Cohort themes would be created and the cohort would be allowed some flexibility in choosing between them. “Historic buildings” is one example of a cohort theme of historic buildings; students would explore a variety of issues such as history, literature, architecture, design, construction, and engineering.

Submitted by the Integrated Degree in Engineering, Arts & Science (IDEAS) Task Force,

Gerard Lennon (RCEAS Associate Dean), Task Force Co-Chair

Michael Raposa (CAS Associate Dean), Task Force Co-Chair 

Henry Baird (Computer Science and Engineering)

Brian Pinaire (Political Science)

J. Bruce Thomas (Art & Architecture)

Richard Vince (Material Science & Engineering)

APPENDIX 1. Illustrative Examples of Majors
Table A1-1. Coordinated Program-Wide Themes (Type A): Arts Theme is Legal Studies; Engineering Themes are Product Liability & Reliability and Environmental Issues
Liberal Arts: Interdisciplinary Theme (Type A) Choose 36 credits from the approximately 100 credits listed below.
Theme:  Legal Studies is specifically geared toward students interested in:  product liability, law & technology, intellectual property, environmental/urban planning/construction, legislation, forensics, the security industry, energy analysis and discovery, and general litigation
Relevant Course Options:  Obviously, depending on the more particular curiosity within this theme, the student would choose his/her courses to reflect that interest.  Suggested CAS courses are listed as primary (bold) and secondary below representing options most likely to comport with the RCEAS sub-themes of product liability & reliability and Environmental Issues. Generally listed by most to least relevant
Primary

POLS 1  
American Political System (4)

POLS 111  
Politics of the Environment (4)

POLS 115  
Technology as Politics (4)

POLS 306  
Public Policy Process (4)

POLS 328  
US Politics & the Environment (4)

JOUR/ES 116   Risky Business (4)

JOUR/STS 124 Politics of Science (4)

JOUR 311  

Science and Tech. Writing (3-4)

STS 11  
Technology & Human Values (4)

STS 12  
Engineering and Society (4)

STS 323  
Controversies (4)

PHIL 105  
Ethics (4)

PHIL 122  
Philosophy of Law (4)

SSP 367  
Sociology of Science (4)

COMM 331  
Business & Professional Speaking (4)

PSYC 359  
Psychological Issues in the Legal 
                         System (4)

ECO 231  
Business History (3)

Secondary

POLS 351  
Constitutional Law (4)
POLS 368  
Political Economy (4)

HIST 360  
American Legal History (3-4)

JOUR 122  
Media Ethics and Law (4)

JOUR 127  
Public Relations Principles (4)

SSP 160  
Medicine and Society (4)

STS/CSC 252 
Computers, Internet, & Society (3)
POLS 240  
Law & Order (4)

PHIL 114  
Fundamentals of Logic (4)

Engineering Interdisciplinary Theme (Type A) coordinated with Liberal Arts Theme
Theme:  is designed to coordinate with the HSS “Legal Studies” theme; students can choose one or more of the sub-themes listed below in a particular interest area. Shown below are product liability & reliability and environmental regulatory issues; others that can be developed include, preservation, litigation, exploration, etc.
Relevant Course Options as part of the coordinated theme assumes that the decision was made within CAS to focus on a particular variant of “Legal Studies” and that the RCEAS courses were thus chosen to complement this coursework)

Product Liability & Reliability sub-theme (18 cr)
MECH 2  
Elementary Engineering Mechanics (3)

MECH 12  
Strength of Materials (3)

MECH 313  
Fracture Mechanics (3)

MAT 33  
Engineering Materials and Processes (3)

MAT 218  
Mechanical Behavior of 
                      Macro/Nanoscale Materials (3)

ME 215  
Engineering Reliability (3)

Environmental Issues sub-theme 
CEE 170  
Intro. Environmental Engineering (4)

CEE/ES 171
Fundamentals of Environmental 

                
Technology (4)

CEE 272  
Environmental Risk Assessment (2)

CEE/EES 379 
Environmental Case Studies (3)

CEE/ChE 276 
Environmental Engr. Processes (3)

CEE 376  
Environmental Biotechnology (3)

CEE 378  
Hazardous Waste Treatment & Management (3)

CEE 121  
Engineering Fluid Mechanics (3)

CEE/EES 323 
Environmental Groundwater   

                         Hydrology (3)

 Additions Majors Being Considered for Appendix 1
Table A1-2. Liberal Arts Interdisciplinary Theme (Type A): CSI – Lehigh:  “Forensics” (and Behavioral Sciences?) 
Relevant Course Options

POLS 240  Law & Order (4)

POLS 351  Constitutional Law (4)

POLS 352  Civil Rights & Civil Liberties (4)

JOUR 124  Politics of Science (4)

JOUR 311  Science and Tech. Writing (4)

STS 11  Technology and Human Values (4)

STS 12  Engineering and Society (4)

STS 323  Controversies (4)

PHIL5  Contemporary Moral Problems (4) 

PHIL 105  Ethics (4)

SSP 105  The Social Origins of Terrorism (4)

SSP 141  Social Deviance and Social Control (4)

SSP 367  Sociology of Science (4)

SR 395  Methods in Observation (4)

PSYC 121  Social Psychology (4)

PSYC 305  Abnormal Psychology (4)

PSYC 317  Psychology of Emotion (4)

PSYC 359  Psychological Issues in the Legal System (4)

ANTH 1  Introduction to Anthropology (4)

ANTH 377  The Archaeology of Death (4)

CHM 353  Organic Analysis Laboratory (3)

CHM 336  Clinical Chemistry (3)

BIOS 41 Biology Core I: Cellular and Molecular (3) 

BIOS 115: Biology Core II: Genetics

BIOS 130. Biostatistics (4)
 Additions Majors Being Considered for Appendix 1 (continued)
A number of Illustrative Examples of Interdisciplinary (Type A) and Discipline-Specific Majors (Type B) will be included here, along with corresponding completion reports provided in Appendix 2.

Some Interdisciplinary Themes (Type A) that are currently being discussed:

1. Leadership Theme

2. Computer Science and Algebra & Logic

3. Probability & Statistics

4. Science, Technology and Society (STS) 

5. Education Theme for Future Teachers (joint 5-year program)
Some Suggested Discipline-Specific Majors (Type B) currently being discussed:
1. Art 
2. Architecture    
3. Civil Engineering
4. Environmental Engineering
5. Computer Science
6. Materials Science and Engineering 
7. Mathematics
Note: CAS & RCEAS Faculty can submit proposed majors to be considered to IDEAS Task Force co-chairs Mike Raposa (mlr0) or Jerry Lennon (gpl0). Include the title of any and the name of the person who will provide the required information.

APPENDIX 2. Illustrative Example Completion Requirement Reports

One feature of the IDEAS program is to be able to complete the full Engineering B.S. degree requirements for any of the discipline-specific engineering majors.  
The tables in Appendix 2 list which of the engineering degree requirement are satisfied by each of the IDEAS core component.  Also, a column indicates the courses are not a part of the IDEAS Program and must be completed separately in an additional semester or two.

For the four illustrative discipline-specific majors included in Appendix 1 (see Tables A1-4 to A1-7), corresponding Completion Requirement Reports are presented on the following Tables:
Table A2-1. Civil Engineering
Table A2-2. Computer Science (under development, not included here)
Table A2-3. Environmental Engineering 
Table A2-4. Materials Science and Engineering
The following footnotes are used on the IDEAS Majors Tables in Appendix 2:
 
a CC = IDEAS Common Core

  
b LAT = Liberal Arts Major
c M-NSC = Math-Natural Science Core

  
d EngT  = Engineering Major
      e Elec  =  16 Elective credits
 
f WA = Candidate course to be waived by Associate Dean of College

g It is assumed that the HSS courses (designated as HU or SS in the catalog) satisfy the RCEAS HSS Advanced HSS requirements. If some or all are not, these courses must be taken as part of the additional requirements for the second degree.
Note: CAS & RCEAS Faculty can submit proposed majors to be considered to IDEAS Task Force co-chairs Mike Raposa (mlr0) or Jerry Lennon (gpl0). Include the title of any and the name of the person who will provide the required information.
DRAFT
 Table A2-1.  Completion requirements for Civil Engineering BS identifying categories that are included in IDEAS Program.
	Categories of Courses Required for BS Civil Engineering Degree
	Program
	Courses in Topic
	Credits

	
	CCa    (12 cr)
	LATeb   (36 cr)
	M-NSCc   (36 cr)
	EngTd   (36 cr)
	Elece    (16 cr)
	WAf
	Not in IDEAS
	
	

	Humanities & Social Science

(23 cr of 36 total)
	X

X


	Xg
Xg
Xg
Xg
	
	
	X

	
	
	Engl 1   Composition &Literature


Engl 2   Composition & Literature


Eco 1     Principles of Economics


HSS 1    Humanities/Social Sciences Elec
HSS 2    Humanities/Social Sci. Elec
HSS 3    Humanities/Soc. Sciences Elec 

HSS 4    Humanities/Soc. Sciences Elec
	3

3

4

3

3

4

3

	Math & Natural Science Core   (31 cr of 36 total)
[Math, 17, NS 14 cr]
	
	
	X

X

X

X

X
	
	
	
	
	Math 21    Analytic Geometry and Calculus 


Math 22    Calculus II
  

Math 23    Calculus III


 

Math 205  Linear Methods


 

CE 12       CE Probability & Statistics
	4

4

4

3

2

	
	
	
	X

X

X

X

X
	
	
	
	
	Chem 25   Intro. Chemistry I w/Lab
  

Phys  11    Introductory Physics I

Phys 12     Introductory Physics I Lab   

Phys 21     Introductory Physics II

  

Phys 22     Introductory Physics II Lab 
	4

4

1

4

1

	Engineering Courses allocated to Eng. Major 

(36 cr)
	
	
	
	X

X

X

X

X

X

X

X

X

X

X

X
	
	
	
	Engr 1
    Engineering Computations


Mat   33     Engr. Materials & Processes

Mech  195 Elem. Engineering Mechanics

Mech 12    Strength of Materials

CEE   10    Eng/Arch. Graphics & Design

CEE 117    Numerical Methods in CE

CEE 121    Mechanics of Fluids

CEE 159    Structural Analysis I



CEE 170    Intro. Env. Engineering

CEE 202    Planning & Eng. Eco

CEE 203    Professional Development


CEE 222    Hydraulic Engineering

	3

3

3

3

3

2

3

4

4

3

2

3

	(Elec. Core 6 cr)
	
	
	
	
	X

X
	
	
	CEE 142   Fund. Soil Mechanics 

CEE 242   Prin.Practices of Geotech. Engr.
	3

3

	Free Elec. (6 cr)
	
	
	
	
	X
	
	
	Free Electives
	6

	Waived (3 cr)
	
	
	
	
	
	X
	
	Engr 5
   Introduction to Engineering

	3

	Discipline Courses Not included in IDEAS program (28 cr)
	
	
	
	
	
	
	X

X

X

X

X

X
	CEE   11   Surveying

CEE 123   Civil Eng Materials

CEE 242   Prin.Practices of Geotech.Engr.

CEE 262or264 Struct.Anly. Steel or Concrete

CEE 290   Capstone Design

Approved Electives 
	1

1

      3
3

3

17

	Total
	6                                                                                      
	13
	31
	36
	16
	3
	28
	
	133


DRAFT 

Table A2-3.  Completion requirements for Environmental Engineering BS identifying categories that are included in IDEAS Program.
	Topic
	Program
	Courses in Topic
	Credits

	
	CCa    (12 cr)
	LATeb   (36 cr)
	M-NSCc  (36 cr)
	EngTd   (36 cr)
	Elece    (16 cr)
	WAf
	Not in IDEAS
	
	

	Humanities & Social Science

23 credits
	X

X


	Xg
Xg
Xg
Xg
	
	
	X
	
	
	Engl 1    Composition & Literature


Engl 2    Composition & Literature


Eco 1      Principles of Economics


HSS 1    Humanities/Social Sci. Elec
HSS 2    Humanities/Social Sci. Elec
HSS 3    Humanities/Soc. Sciences Elec 

HSS 4    POLS 111 Politics of Env.           
	3

3

4

3

3

3
4

	Math & Natural Science (36 cr)

[Math 17, 
	
	
	X

X

X

X

X
	
	
	
	
	Math 21    Analytic Geometry & Calculus

Math 22    Calculus II
  

Math 23    Calculus III

 

Math 205  Linear Methods

 

CE 12       CE Probability & Statistics
	4

4

4

3

2

	   NS 19 cr]
	
	
	X

X

X
	
	
	
	X
	EES xx     Nat.Sci. Gateway lab Course 

Chem 25   Intro. Chemistry I w/Lab


Chem 51   Organic Chem I


Chem 53   Organic Chem Lab 
	4

4

3

1

	 
	
	
	X

X

X

X
	
	
	
	
	Phys 11     Introductory Physics I
  

Phys 12     Introductory Physics I Lab    

Phys 21     Introductory Physics II
  

Phys 22     Introductory Physics II Lab  
	4

1

4

1

	Engineering Courses allocated to Eng. Major 

(36 cr)
	
	
	
	X

X

X

X

X

X

X

X

X

X

X

X
	
	
	
	Engr 1
     Engineering Computations
Mech 2       Elementary Eng. Mechanics

ChE 31       Matl.& Energy Bal. ChE Process

CEE 121     Mechanics of Fluids

CEE 170     Intro. Env. Engineering 

CEE 272     Env. Risk Assessment

CEE 276     Env. Engr. Processes   


CEE 274     Env. Water Chem. 

CEE 377     Environmental Engr. Project

CEE 378     Solid/Haz. Waste Managemt
CEE 379     Environmental Case Studies

CEE 142     Fund. Soil Mechanics 

	3

3

3

3

4

2

3

3

3

3

3

3

	(Elec. Core 6 cr)
	
	
	
	
	X

X
	
	
	CEE 202     Planning & Eng. Eco
CEE 222     Hydraulic Engineering
	3

3

	Free Elec.(6 cr)
	
	
	
	
	X
	
	
	Free Electives
	6

	Waived (3 cr)
	
	
	
	
	
	X
	
	Engr 5
   Intro. to Engineering

	3

	Discipline Courses Not included in IDEAS program (20 cr)
	
	
	
	
	
	
	X

X

X

X

X
	ChE 60     Unit Ops Survey


CEE 203     Professional Development

CEE 275     EGH Engr. Lab.

                    Technical Electives 

EES 31       Intro. Env/Organismal Bio.
	3

2

2

9
        4

	Total
	6
	13
	36
	36
	16
	3
	23
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DRAFT
Table A2-4.  Completion requirements for Materials Science & Engineering BS identifying    categories that are included in IDEAS Program.
	Topic
	Program
	Courses in Topic
	Credits

	
	CCa    (12 cr)
	LATeb   (36 cr)
	M-NSCc   (36 cr)
	EngTd   (36 cr)
	Elece    (16 cr)
	WAf
	Not in IDEAS
	
	

	Humanities & Social Science Major
23 credits
	X

X


	Xg
Xg
Xg
Xg
	
	
	X
	
	
	Engl 1   Composition & Literature


Engl 2
Composition & Literature


Eco 1
Principles of Economics


HSS 1    Humanities/Social Sci. Elec.
HSS 2
Humanities/Social Sci. Elec.
HSS 3    Humanities/Soc. Sciences Elec. 

HSS 4    Humanities/Soc. Sciences Elec.
	3

3

4

3

3

4

3

	Math & Natural Science (32 cr)

[Math 18, 
	
	
	X

X

X

X

X
	
	
	
	
	Math 21    Analytic Geometry & Calculus
Math 22    Calculus II
  

Math 23    Calculus III

 

Math 205  Linear Methods

 

Math 231  Probability & Statistics
	4

4

4

3

3

	     NS 14 cr]
	
	
	X
	
	
	
	
	Chem 25    Intro. Chemistry I w/Lab

	4

	
	
	
	X

X
X
X
	
	
	
	
	Phys 11     Introductory Physics I
  

Phys 12     Introductory Physics I Lab    

Phys 21     Introductory Physics II
  

Phys 22     Introductory Physics II Lab 
	4

1

4

1

	Engineering Courses allocated to Eng. Major (Materials Science & Engineering) 

 (36 cr)
	
	
	
	X

X

X

X

X

X

X

X

X

X

X

X

X
	
	
	
	Engr 1

Mat 33

Mat 10

Mat 20

Mat 101

Mat 203

Mat 205

Mat 216

Mat 218

Mat 201

Mech 2

ChemE 60

ECE 81
	3

3

1

2

2

3

3

3

3

3

3

3

4

	Electives
	
	
	
	
	X

X
	
	
	Free Electives

Approved Electives
	9

3

	Waived (3 cr)
	
	
	
	
	
	X
	
	Engr 5
 Introduction to Engineering

	3

	Discipline Courses Not included in IDEAS program (25 cr or 26 cr possible w/ other elective choices)
	
	
	
	
	
	
	X

X

X
X

X

X
	Mat 210

Mat 226

Mat 338

IPD #1 and #2 
Mat 204, 206, 214, and 302

Engr Sci Electives
	2

1

2

5
12
6

	Total
	6                                           
	13
	32
	36
	16
	3
	28
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APPENDIX 3.  Detailed version of Table 1.
	Component
	Credits
	Courses
	Notes

	IDEAS Common Core
	12


	Tentative Courses

IDEA 10:    1st semester core course

IDEA 110: stepping-stone course

IDEA 150: stepping-stone course

IDEA 250: senior thesis capstone course
	These courses replace:

   English 1 & 2

   Engr 5

   CAS college seminar

   A&S 1

	Math &  Natural Science
(NS) 
Core
	36
	Includes following 36 

  Math 21, 22, 23, 205 (15 cr)

  Chem 25, 26 (5 cr)

  Physics 11, 12 (5 cr) 

  Select 11 credits from w/assoc.

      labs from Approved NS List
	Approved NS List (need 11 cr):

    Math 231 (3 cr)

    Bios 41/42 (4 cr)
 Chem 51/53 (4 cr)

 Phys 21/22  (5 cr)

    EES Gateway Course w/lab (4 cr):
      EES 2,11,12,14,15,16,21,24,25,26,27,31,89     

	Liberal 

Arts

Major
	36


	Choose either an approved
A. Interdisciplinary Theme or

B. Discipline Specific 

in Liberal Arts 

	Examples: 

A. Legal studies (Table A1-1)        Science, Technology & Society (STS, Table A1-3, to complement existing STS BA)
B.  Architecture (Table A1-5)

	Engineering Major
	36


	Choose either an approved
B. Interdisciplinary Theme or 
C. Discipline Specific 
in Engineering
	Examples: 

A. Product Liability & Reliability, Environmental Issues (complements Liberal Arts Legal Studies theme, see Table A1-1)

B. Materials Science & Engineering, see Table A1-9

	Electives
	16
	These electives allow students to tailor their program to meet their academic goals
	These electives can be used as:

 As truly free electives

 Supplement arts core to complete a BA 

 Supplement engineering core to bring

     within 1 year of full engineering BS 

	Total
	136
	
	 


APPENDIX 4.  IDEAS Program showing employment possibilities, employers for paired CAS/RCEAS majors (provided by Donna Goldfeder, Career Services*
	Majors
	Employment Possibilities
	Employers who have expressed interest in this combination of majors/skills

	Architecture/

Civil Engineering
	Construction Industry
	Whiting-Turner

	Environmental Science/

Civil Engineering
	Environmental Consultants

Non-profit Conservation Orgs.
	

	Design Arts/

Mechanical Engineering
	Manufacturing Corporations with products that rely on design
	General Motors

	International Relations

or especially Global Studies/

Almost any, all Engineering
	International Corporations
	Aesculap

	Economics/Industrial

or Computer Engineering
	Consulting
	Accenture

IBM

	English/(Science Writing)/

Any/all Engineering
	A bonus to all employers in

specific Engineering major
	

	Urban Studies, Political

Science/Environmental Engineering, Civil Engineering, etc.
	Engineering Consulting

Environmental Consulting/

Legal Rel., Political/Goverment.

Associations, City Management
	Navigant

	Biology/Chemistry

Bioengineering
	Pharmaceutical & Medical

Tech Corps.
	Olympus

B. Braun

	Math/IE
	Wall Street, Actuarial
	HSBC, 

Towers Perrin
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