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Catalog description of the program:

This emphasis is designed for two groups of students: 1) Those seeking the most thorough possible training to prepare themselves for graduate school and a career in research; 2) Those seeking entry to competitive professional programs (e.g. medicine, veterinary school) and wishing to obtain a degree that recognizes their exceptional dedication and ability.  In this broadfield major, students have the same course requirement as an ACS Chemistry degree, plus the unique requirement to complete a substantial research project, a thesis, in their senior year.  No minor is required but a minimum 3.4 GPA is mandatory and this program also satisfies the requirements of the University Honors program

Program overview:

The honors emphasis in Chemistry was developed with four primary goals in mind:

1) To provide an appropriate and rigorous training for students interested in applying to graduate programs with an emphasis on research experience.

2) To provide a challenging emphasis for ambitious students wishing to obtain a degree that recognizes their exceptional dedication and/or abilities (i.e. pre-professional students).  

3) To “test-drive” some aspects of a graduate program in Chemistry.

4) To enable our graduates to be more competitive in the job market.

To enable us to require students to take all the courses we felt are necessary for this emphasis, we were obliged to go with a broad field emphasis which combines major, minor and unique requirements together.  These requirements, together with a sample 4-year program, are described below.  The honors emphasis is built around our current ACS (American Chemical Society) degree requirements.  The major difference in course requirements for an ACS Chemistry degree and a non-ACS one is that students in the former degree program must take a minimum of an additional 12 credits of 400 level Chemistry courses (Chem 456, 460 and 480).  We would require students in the proposed honors track to take these upper level chemistry courses.  We also would like to use the honors program to spur the implementation of research credits.  This leads to our proposal to require honors program participants to conduct research with a faculty during their junior and senior year.  Moreover, during their senior year, participants must take 2 credits of Senior Honors Thesis where they have to submit their proposed project for approval, write up their results and orally defend it before a committee of faculty members.  In this manner, the time that students spent working in the laboratory of their immediate advisors will be credited.  Faculty mentors will be matched with honors students based on their areas of expertise and the students' research interests.  The effectiveness of faculty mentors will be monitored and assessed periodically based on a combination of student supervision and research productivity.

Course requirements:
It is anticipated that Honors students will complete their degree requirements within a maximum of 10 fall and spring semesters (summer, winterim courses can also be taken).  Additional requirements for the honors track (compared to the ACS chemistry degree requirements) are in bold.   21 extra credits are required (57  chemistry credits total).  
CHEMISTRY UNITS REQUIRED

Course #
Course Title
Units
Prerequisites

CHEM 102
Introductory Chemistry
5
MATH 141 (C or better) or 




waiver thereof.

CHEM 104
Introductory Chemistry
5
CHEM 102

CHEM 251
Organic Chemistry
3
CHEM 104

CHEM 252
Organic Chemistry
3
CHEM 251

CHEM 261
Organic Chemistry Lab
2
Co-requisite: CHEM 251 

CHEM 262
Organic Chemistry Lab
2
CHEM 261, CHEM 252 or




concurrent. reg. in CHEM 252

CHEM 352
Quantitative Analysis
5
CHEM 104

CHEM 370
Physical Chemistry
3
CHEM 352; Co-requisites: 




MATH 255 and PHYSICS 175 

CHEM 371
Physical Chemistry
3
CHEM 370

CHEM 470
Physical Chemistry Lab
2
CHEM 370 (co-requisite)

CHEM 471
Physical Chemistry Lab
2
CHEM 470 and CHEM 371


 

or concurrent reg. in CHEM 371 

CHEM 484 
Chemistry Seminar 
1
Consent of Instructor

CHEM 456
Biochemistry
4
BIOL 120 or higher level course & CHEM 252

CHEM 460
Advanced Inorganic Chem
4
CHEM 252, 261, and 352




(Coreq: CHEM 371)

CHEM 480
Instrumental Analysis
4
CHEM 252 and 352
CHEM 498
Independent Study
4
Consent of Instructor
*CHEM 488 
           Senior Honors Thesis

2
Senior standing and CHEM 498
(* Denotes a new course) 

Select 3 additional units from Chemistry courses at 400 level or from the following Mathematics or Physics courses:

Mathematics 

MATH 280
Discrete Mathematics
3
MATH 250 (C or better) or MATH 253

MATH 342
Applied Statistics
3
MATH 250 or MATH 253




(Unreq: ECON 245)

MATH 355
Matrices and Linear Algebra
3
MATH 250 or MATH 253

MATH 359
Mathematical Modeling
3
MATH 255


  and Statistics


MATH 361 
Differential Equations
3
MATH 255

MATH 463
Complex Variables
3
MATH 255







Physics

PHYSCS 310
Mechanics I
3
PHYSCS 174 and PHYSCS 175 or PHYSCS 162 




and PHYSCS 163 and MATH 254

PHYSCS 330
Analog & Digital Electronics
3
PHYSCS 174 or PHYSCS 162 & 163 

PHYSCS 354
Optics
3
PHYSCS 174 and PHYSCS 175 or PHYSCS 162 




and PHYSCS 163 and MATH 254

PHYSCS 364
Thermal Physics
3
PHYSCS 174 and PHYSCS 175 or PHYSCS 162 




and PHYSCS 163 and MATH 254
MATHEMATICS UNITS REQUIRED

Course #
Course Title
Units
Prerequisites

MATH 255
Calculus and Analytic
3
MATH 254


Geometry III


PHYSICS UNITS REQUIRED

Course #
Course Title
Units
Prerequisites

PHYSICS 174
Introductory Physics III
4
PHYSICS 172; Co-req.: MATH 254

Senior honors thesis:

Students in the honors track will be required to conduct a substantial research project that is supervised by a faculty mentor.  In order to allow students enough time to develop an appropriate project, we are asking that students start working with their mentor in their junior year, hence the requirement to take Chem 498 for one credit (or more if desired) in each of the two semesters of that year.  Students will continue working on their research projects by taking one credit of Chem 498 in each semester of their senior year.  Moreover, they will take one credit of Senior Honors Thesis in the first semester (typically Fall semester of the senior year) and another in the second semester (typically the following Spring semester).  A research proposal must be developed and written up by the middle of the first semester.  This proposal must be approved by the thesis supervisor and a second faculty member from the department to certify it to be feasible, and that the student is adequately prepared for the task.  Results of the project must be written up as a thesis, presented in a seminar, and defended orally in front of the thesis supervisor and two additional faculty members by the end of the second semester.

In the event that there is not enough research capacity from the Chemistry faculty and staff to offer sufficient research opportunities for all interested students, similarly rigorous research projects conducted in the other hard sciences on campus (Biology, Physics, Geology, or perhaps Physical Geography and maybe experimental Psychology) may be substituted.  Research projects carried out in REU's (Research Experience for Undergraduates) or other summer research programs could also be used to fulfill this requirement.  These projects are subjected to the approval of the Chemistry department.  Student who claim senior honors thesis credits by performing research in the other departments may not count them as chemistry credits.  
Goals and learning objective of the program:

This program seeks to extend the learning objectives of the current Chemistry emphases.  The principal goal of the program is to train our better students more thoroughly so they can more often enter, and succeed in, highly competitive professional and graduate programs.  The main learning objective is to produce students with strong research, analytical and presentation skills.

The need for the program, including information on student demand and market demand for graduates:
Our graduates typically either enter into professional/ graduate school or start their careers in chemistry-related positions.  The requirements for entering into professional/ graduate programs are getting higher, and employers are increasingly demand highly qualified and well-trained employees.  The Chemistry department is convinced that an honors program with a thesis will greatly enhance the ability of our better students to gain entry into competitive programs and job markets.  Moreover, our students can be expected to perform better once in such programs/ career tracks.  This opinion is based on our own educational experiences, our discussions with faculty and admissions officers from better graduate and professional programs, and our experiences with our own students. 
Students pursuing chemistry degrees are clearly interested in the core elements and goals of the proposed emphasis.  Out of ~ 40 students majoring in the chemistry, approximately 20% of them work with our faculty on various research projects.  Most of them went on to present at UW-Whitewater Research Day, and a majority of these students also present at NCUR (National Conference on Undergraduate Research).   
Relation of the proposed program to the institutional mission, strategic plan, goals and objectives: 

The proposed program supports the following missions of the university cluster institutions:

1) Offer a program of pre-professional curricular offerings consistent with the university's mission. 
The proposed program will be an enhancement of our pre-professional offerings.

2) Expect scholarly activity, including research, scholarship and creative endeavor, that supports its programs at the associate and baccalaureate degree level, its selected graduate programs, and its approved mission statement.  

The proposed program will strengthen both undergraduate and faculty research.

The proposed program supports the following missions of the University of Wisconsin-Whitewater:

1) Offer an extensive range of undergraduate programs and degrees, including interdisciplinary programs in letters, sciences, and the arts, as well as programs and degrees leading to professional specialization.

The proposed program widens our range of available undergraduate programs and strengthens the university honors program.

2) Expect scholarly activity, including research, scholarship and creative endeavor, that supports its programs at the associate and baccalaureate degree level, its selected graduate programs, and its special mission.

The proposed program will strengthen both undergraduate and faculty research.

The proposed program supports the following of the Chancellor’s goals:

1)  Increase funding to support undergraduate student research.

This strengthening of the chemistry undergraduate research program will enhance the ability of our students to apply for external funding and of our faculty to apply for funding on their behalf.

2) Increase international learning opportunities for students.

The meshing of this emphasis with the university honors program will make the resources of the latter program, including funds for international travel, available to more biology students.

3)  Increase experiential learning experience of students.

Undergraduate research, the key form of experiential learning in science education, will be enhanced through this program.

Relation of the proposed program to other programs on campus:
This will be the second program of its kind, in which an honors emphasis is intertwined with the university honors program, on campus.  It is based upon the honors program in Biological Sciences.

Relationship of the proposed program to other academic programs in the UW System, the region and, if appropriate, the nation:
We have not systematically surveyed other Wisconsin comprehensive institutions, but it is our impression that Chemistry honors programs with a thesis are rare in the Wisconsin system.  However, they are nearly standard at the best undergraduate colleges and large research schools.  Research has consistently shown that this type of intense, hands-on experience offers the best learning environment for students with the best outcome.

An assessment plan for the program: 

Program assessment will be integrated into an existing departmental assessment plan.

Resources needed to support the program: 

No additional resources are required.  The proposed structure of the Senior Honors Thesis (Chem 488) is modeled after a similar program offered by the Biological Sciences department, and is essentially a modification of the existing independent study course (Chem 498).  Currently, faculty members in the department are already supervising student research projects above load.  Chem 488 simply formalizes this process which culminates in a written thesis and an oral defense.  This course will not require additional resources beyond those already committed by the College of Letters and Sciences and the Chemistry department

Plan of Course Offerings:
Year 1 - Fall
Chem 102       


5 cr

Math 152 


5 cr

English 101 


3 cr

Core   



3 cr

16 credits

Year 1 - Spring
Chem 104
       

 5 cr

Math 253


 5 cr

Physics 170
 

 3 cr

English 102
 

 3 cr

16 credits

Year 2 - Fall

Chem 352


5 cr

Math 254


5 cr

Physics 172


4 cr

Speech 110


3 cr

17 credits

Year 2 - Spring
Chem 251


3 cr

Chem 261


2 cr

Math 255 


3 cr

Physics 174


4 cr

Core



3 cr

15 credits

Year 3 - Fall

Chem 370


  3 cr

Chem 470 


  2 cr

Chem 252


  3 cr 

Chem 262 


  2 cr

Chem 498


  1 cr

Core



  3 cr             

Elective 



  3 cr

17 credits

Year 3 - Spring
Chem 371


3 cr

Chem 471
               

2 cr

Chem 456


4 cr

Chem 484


1 cr

Chem 498


 1 cr

Social Science


3 cr

Core



3 cr

17 credits

Year 4 - Fall

World of Ideas.      

  3 cr

Health/Fitness


  2 cr

Chem 498


  1 cr

Chem 488 (Senior honors thesis) 
  1 cr

Elective



  3 cr
Elective                                             
  3 cr

Elective 



  3 cr

16 credits

Year 4 - Spring

Chem 480


  4 cr
Chem 460


  4 cr
Chem 498


  1 cr  

Chem 488 (Senior honors thesis)
  1 cr

Elective


    
  3 cr  

Elective


    
  3 cr                          

16 credits
Chemistry Major - Honors Track

80 Units

3.4 GPA 

1. CHEM 102, CHEM 104

2. CHEM 251, CHEM 252, CHEM 261, CHEM 262

3. CHEM 352, CHEM 370, CHEM 371

4. CHEM 456, CHEM 460, CHEM 470, CHEM 471, CHEM 480, CHEM 484

5. 4 UNITS OF CHEM 498

6. 2 UNITS OF CHEM 488

7. SELECT 3 UNITS FROM CHEMISTRY COURSES AT THE 400 LEVEL OR AN APPROVED MATHEMATICS OR PHYSICS COURSE.
The following Mathematics and Physics course(s) may be used to satisfy this requirement:
MATH 280, MATH 342, MATH 355, MATH 359, MATH 361, MATH 463
PHYSCS 305, PHYSCS 330, PHYSCS 354, PHYSCS 364

UNIQUE REQUIREMENTS 

1. MATH 253, MATH 254, MATH 255    
2. PHYSCS 180, PHYSCS 181
MILESTONES (Periodic assessment tests required)

Chemistry exit interview

Written thesis and oral defense at the end of the Senior Honors Thesis
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