Table of Contents

Background Information








          1

0.1.  Contact Information
1

0.2.  Program History
1
         
   0.3.  Options









          3
        
   0.4.  Organizational Structure






          3

0.5.  Program Delivery Modes
4


0.6.  Deficiencies, Weaknesses or Concerns Documented in the Final Report from the          
Criterion 1.  Students
4


1.1.  Student Admissions
4


1.2.  Evaluating Student Performance
5


1.3.  Advising Students
6

1.4.  Transfer Students and Transfer Courses
7


1.5.  Graduation Requirements
7


1.6.  Enrollment and Graduation Trends
8 
Criterion 2.  Program Educational Objectives
9


2.1.  Mission Statement
9 

2.2.  Program Educational Objectives
9

2.3.  Consistency of the Program Educational Objectives with the Mission of the Institution
10

2.4.  Program Constituencies
10


2.5.  Process for Establishing Program Educational Objectives
14


2.6.  Achievement of Program Educational Objectives
15


Criterion 3.  Program Outcomes
22

3.1.  Process for Establishing and Revising Program Outcomes
22 

3.2.  Program Outcomes
22 

3.3.  Relationship of Program Outcomes to Program Educational Objectives
23

3.4.  Relationship of Courses in the Curriculum to the Program Outcomes
23

3.5.  Documentation
23
   3.6.  Achievement of Program Outcomes





        29
Criterion 4.  Continuous Improvement
36
   4.1.  Information Used for Program Improvement
                                           
        36
   4.2.  Actions to Improve the Program





        37
Criterion 5.  Curriculum








        49
5.1.  Program Curriculum







        49
5.2.  Prerequisite Flow Chart






        52
5.3.  Course Syllabi








        52
Criterion 6.   Faculty








    
        52
6.1.  Leadership responsibilities





  
        52
6.2.  Authority and Responsibility of Faculty




        52
6.3.  Faculty
 








        56
6.4.  Faculty Competencies







        56
6.5.  Faculty Size








        56
6.6.  Faculty Development







        57 

Criterion 7.  Facilities



    




                    57
7.1.  Space









        57
7.2.  Resources and Support







        58
7.3.  Major Instructional and Laboratory Equipment



        60
Criterion 8.  Support
60
8.1.  Program Budget Process and Sources of Financial Support


        60
8.2.  Sources of Financial Support






        60
8.3.  Adequacy of Budget







        61
8.4.  Support of Faculty Professional Development




        61
8.5.  Support of Facilities and Equipment





        62
8.6.  Adequacy of Support Personnel and Institutional Services


        62 

Criterion 9.  Program Criteria
62
General Criteria for Advanced-Level Programs
63


Appendix A - Course Syllabi








     A-1
Appendix B - Faculty Resumes







     B-1
Appendix C - Laboratory Equipment







     C-1
Appendix D - Institutional Summary






  
     D-1



Self-Study Report

Chemical Engineering Program
Bachelor of Science in Chemical Engineering 

Illinois Institute of Technology

Background Information

0.1. Contact Information

Program chair:

Professor Jai Prakash, Acting Chair, Chemical and Biological Engineering






Department, IIT, 10 W. 33rd Street, Chicago, IL 0616, 312-567-3639, prakash@iit.edu

Designee: 

  
Professor Satish J. Parulekar, Associate Chair for Undergraduate Affairs,








Chemical and Biological Engineering Department, IIT, 10 W. 33rd Street,








Chicago, IL 60616, 312-567-3044, parulekar@iit.edu
0.2. Program History

The IIT Department of Chemical Engineering was formally established in 1901, making it one of oldest chemical engineering programs in the nation. The very earliest record of chemical engineering studies at the then Armour Institute surfaced in the year 1894 in the joint department of chemistry and chemical engineering. Under the directorship of Dr. James C. Foye, professor of chemistry, a four-year curriculum leading to the B.S. degree in chemical engineering was developed and implemented. This educational initiative came only six years after George Davis provided the blueprint for a new profession in a series of 12 lectures on chemical engineering in England and, simultaneously, MIT began "Course X", the first four-year chemical engineering program in the United States. Regrettably, the chemical engineering momentum begun at Armour by Dr. Foye ended with his sudden death in 1896. The program would resurface in September 1901, when a separate degree-granting department of chemical engineering was established with Professor William McClement serving as director. On June 19, 1901, the department awarded its first B.S. degree in chemical engineering to Charles W. Pierce. Based on our research, we have established that Mr. Pierce is the first known African-American chemical engineer in the nation. Among the very oldest programs in the country, IIT's program has closely tracked the origin and evolution of the chemical engineering discipline itself. The history of the department reflects a unique combination of talented faculty who piloted the program through more than 100 years of rapid scientific and technological change while maintaining its continuous excellence and relevance to the needs of society and industry. In 1950, the department reached a critical milestone when Miss Lois Bey became the first co-ed to receive a bachelor's degree in chemical engineering at IIT. 

In 1995, the Pritzker Department of Environmental Engineering merged with the department of chemical engineering, marking the origin of the department of chemical and environmental engineering (ChEE). The environmental engineering degree and research programs were continued under the auspices of the new department. As part of the department's commitment to responding to changes in the industry, it expanded its curriculum to address the increasing importance of biochemical/biological processes in the chemical engineering profession through the introduction of biology modules in course and laboratory instruction. In January 2007, the Environmental Program was realigned with the Department of Civil and Architectural Engineering. In Spring 2007, the department awarded its first Master of Biological Engineering degree. To reflect the increased focus on biological engineering, the department was officially renamed the Department of Chemical and Biological Engineering in Fall 2007. In its more than 100 year history, the ChE department and its successors, ChEE and ChBE departments, have graduated many notable and influential professionals.  Each of these alumni have made their own unique mark on the profession, both in academia and industry, and continue to serve as role-models to current and future chemical engineering students. 

Today, the department conducts research in numerous areas including significant research activities through its four interdisciplinary research centers: the Center for Electrochemical Science and Engineering, the Energy + Power Center, the Center of Excellence in Polymer Science and Engineering, and the Particle Technology and Crystallization Center. The implementation of the mission of the department is annually presented to and reviewed by the Advisory Committee for Chemical and Biological Engineering (ACChBE), formed of members of industry and academia (Table 2-1), who meet annually to advise the department on its plans for each academic year.

The chemical engineering program at IIT has been accredited by ABET since 1925. As it relates to the current ABET accreditation cycle (2003-2008), the following faculty have been involved with administration of the undergraduate ChE program: (1) Department Chair: Hamid Arastoopour (till August 2003), Fouad Teymour (August 2003-May 2008), and Jai Prakash (June 2008-present), (2) Associate Chair for Undergraduate Affairs: Fouad Teymour (till September 2003), Javad Abbasian (August 2003-August 2007), and Satish Parulekar (August 2007-present). The Associate Chair for Undergraduate Affairs has been responsible for ABET-related activities.
In keeping up with the changing needs of the chemical engineering profession and society at large, the following changes have been introduced in the curriculum since the last ABET visit. The required course Chem 247 – Analytical Chemistry has been replaced by a required course, ChE 311 - Foundation of Biological Sciences for Engineering, which introduces engineering students to basic principles of Biological Sciences relevant to modern engineering. In recognition of the increasing role of biological processes in the chemical engineering education and profession, ChE students are given a choice when it comes to the last required chemistry course, they can take either ChE 344 - Physical Chemistry II or BIOL 403 – Biochemistry Lectures. Examples related to biological processes have been introduced in every ChE course. This effort, initiated by ChE faculty few semesters back, is continuing at a satisfactory pace with enthusiastic support from all faculty. This will enable the department to incorporate material pertinent to biological processes into existing ChE courses, thereby widening scope of these courses. The two unit operations laboratory courses, ChE 317 and ChE 418, have been renamed “Chemical and Biological Engineering Laboratory I” and “Chemical and Biological Engineering Laboratory II”, respectively, after developing experiments dealing with biological processes. These experiments will be fully implemented starting in Fall 2009. Two new elective courses, CHE 467 (Fuel Cell System Design) and CHE 498 (Chemical Process Safety Design) have been developed and offered.
The program and outcome assessment plan utilized by the Chemical Engineering unit to ensure the proper accomplishment of its stated goals and objectives relies on a number of assessment vehicles and evaluation and enhancement steps that are described in detail later in this report. Up to the academic year 2004-05, the process was based on a three-year cycle and twelve program outcomes [Figure 2(a)]. From the academic year 2005-06, the process has been changed to a one year cycle and nine program outcomes [Figure 2(b)]. As the department faculty gained more experience in this process, starting in academic year 2005-06, all program outcomes have been evaluated once a year [Figure 2(b)]. The current outcomes are a rearranged version of the outcomes employed prior to academic year 2005-06.

0.3.  Options

In addition to the core curriculum, programs exist to accommodate students who want to develop more extensive background in related areas of specialization. Students are required to take four technical electives, that allow them to explore their chosen area of specialization in depth. Professional specializations are available in:
• Energy/Environment/Economics (E3)

• Environmental Engineering

• Polymer Science and Engineering

• Bioengineering

• Process Design and Operation

These programs are described on pages 68-69 of IIT’s Undergraduate Bulletin. Students may also choose a minor program from the comprehensive list of approved minors on pages 136-138 of IIT’s Undergraduate Bulletin. Minors consist of at least five courses (minimum 15 semester hours) and are optional and frequently cross-disciplinary. Since they provide a coherent set of ideas, concepts, and educational experiences in a variety of areas, students may find that they enhance potential for professional development. All students have a multitude of choices in choosing a minor. All students must include in their minor program, or as a technical elective, at least one three credit-hour engineering science course.

0.4.  Organizational Structure

The administration of the Chemical and Biological Engineering department is comprised of the department chair, associate chair for undergraduate affairs, and associate chair for graduate affairs. The associate chair of the undergraduate affairs is in charge of the undergraduate program in chemical engineering, chairs the undergraduate curriculum committee, and the ABET outcome assessment committee, and works in concert with the department chair on issues related to undergraduate education. The ChBE department is part of the Armour College of Engineering and the department faculty therefore report to the Dean of the Armour College of Engineering. The Armour College dean reports to the Provost of the Illinois Institute of Technology, who is the chief academic officer of the university. The provost reports to the President of IIT, who is the chief executive officer of the university. 
0.5.  Program Delivery Modes

The curricular program is offered in both day and co-op modes. Besides live contact of instructors with students during lectures, laboratory sessions, and office hours, interaction is also facilitated through the course account on Blackboard, which serves as a repository of homework assignments and solutions, exams and quizzes (and solutions to these), other course documents, and supplementary reading material. The Blackboard site also enables instructors and students to communicate via email. The Blackboard system hosts a website for every course offered at IIT and serves as a portal to IIT Online streaming media, which can be accessed by students in both online and live course sections. Instructors post notes, lectures, and assignments on the course page, which also features a discussion board and chat room. Each Fall, the Office of Technology Services of IIT conducts group Blackboard training for new professors. New professors arriving in Spring and Summer are offered either group or individual Blackboard training. Advanced Blackboard training sessions are also available for faculty currently using the system. The curriculum (Table 5-1) includes two chemical engineering laboratory courses and two chemical engineering design courses. Some of the other chemical engineering courses include a design component. Students are encouraged to participate in coop and summer internship programs.  Full-time student enrollment in years 2003-04 to 2007-08, was 75, 67, 87, 95, and 100, respectively (Table 1-3).  Part-time student enrollment for the same period was 7, 9, 5, 8, and 5, respectively (Table 1-3). The total student-semester enrollment numbers in the co-op program from 2003-04 to 2007-08 were 17, 15, 19, 13, and 12, respectively.
0.6.  Deficiencies, Weaknesses or Concerns Documented in the Final Report from the Previous Evaluation(s) and the Actions taken to Address them
The previous ABET evaluation team granted the Chemical Engineering program full accreditation in July 2003 for a full six year cycle without any deficiencies or weaknesses. After its visit to Illinois Institute of Technology on November 10-12, 2002 in connection with the accreditation of the program in chemical Engineering, the ABET team had noted two weaknesses, one pertaining to criterion 2 and the other to criterion 3, in its report. These were disputed by the ChEE department in the 14-day and 30-day responses and were subsequently eliminated by ABET. In conclusion, no deficiencies, weaknesses, or concerns were documented in the final ABET report and therefore no actions were required.
Criterion 1. Students
1.1. Student Admissions

The Office of Undergraduate Admission is responsible for admission decisions for all degree-seeking undergraduates. Students who wish to enroll in less than 12 credit hours per semester are classified as part-time students. IIT admits freshmen and transfer students on a rolling basis.

Freshmen applicants must submit a completed application, transcripts of all high schools attended, transcripts from all colleges attended (when applicable), standardized test scores (ACT or SAT I), and letters of recommendation. Graduates from an accredited high school applying for admission must present evidence that they have completed a minimum of 16 units of high school work. Most admitted students exceed this minimum. A unit is defined broadly as the study of a major subject for one academic year in high school. College coursework taken while still in high school from other accredited universities and colleges is accepted, provided that the courses are comparable in nature, content and level to those offered at IIT. Grades must be equivalent to a “C” or higher. A maximum of 36 applicable semester hours can be accepted. Transcripts of all college work are required to be submitted as part of the application for admission to the Office of Undergraduate Admission, regardless of the transferability of credits. Table 1-1 provides information on the number of new students enrolled in Chemical Engineering in the years 2003-04 to 2007-08 and ranges of their ACT and SAT scores. The information on percentile rank in high school for these students is not available. 
Part-time students must meet the same admission requirements as full-time students. Students with previous college work are evaluated by the same criteria used for full-time undergraduate transfer admission. Students who have less than 30 hours of transferable college coursework may be required to submit high school transcripts and standardized test scores. Students who have not attended college must meet the high school requirements and must submit high school transcripts and standardized test scores.

The transfer applicants must be in good academic standing at their previous colleges to be considered for admission to IIT. Admission is based upon a cumulative GPA and individual grades in all classes that apply to the major selected. A minimum cumulative GPA of 3.0 is expected for transfer consideration. Information on the number of transfer students enrolled in Chemical Engineering in the years 2003-04 to 2007-08 is provided in Table 1-2.
1.2. Evaluating Student Performance


Placement testing is done prior to first enrollment. For students entering in the fall semester, placement tests are scheduled in the summer preceding matriculation. For students entering in the spring semester, placement tests are scheduled immediately preceding matriculation. Placement tests are only used for placing students into the appropriate courses. Chemical engineering students are required to take up to three placement exams. All new freshmen and transfer students who have neither advanced placement credit nor transfer credit for MATH 151 - Calculus I must take the mathematics placement test. All new freshmen and transfer students who have neither advanced placement credit nor transfer credit for COM 101 - University Writing are required to demonstrate writing proficiency in one of two ways. They may either pass the writing placement exam prior to enrollment or receive a C or better in COM 101 during their first year of attendance. Analysis of the transcripts of incoming students has repeatedly shown that students interested in Chemical Engineering have generally taken more chemistry classes in high school than the typical incoming student. In order to alleviate any possible resulting redundancy, the department decided to place its incoming freshmen directly into “CHEM 125: General Chemistry II” unless they fail to pass a chemistry placement test, in which case they would be required to take CHEM 124 as a remedial course.

Official credit evaluations are completed by the Office of Educational Services of IIT only after a student is admitted to IIT. Courses may be acceptable for transfer from accredited colleges and universities, provided they are comparable in nature, content, and level to those offered at IIT. Technology courses are not accepted. A maximum of 68 applicable semester hours of transfer

credit is permitted from a two-year college. There is no maximum number of hours of transfer credit from a four year college; however, the final 45 semester hours of the chemical engineering degree program must be completed at IIT. Transfer credit will be accepted for courses completed

with the equivalent of a grade “C” or better. In addition to the approval of transfer credit by the Office of Educational Services, approval by the ChBE department is required if a long period of time has elapsed since the course was completed.

Students are regularly evaluated in every course taken as part of their curricular experience at IIT. Evaluation of the student’s progress and level of performance is conducted using a variety of methods including homework, quizzes, projects, presentations, and exams. The student’s progress is reflected by the letter grade earned in the course, which is documented on the student’s institutional transcript and is utilized in the calculation of the student’s Grade Point Average (GPA) on a maximum scale of 4.00. A four point grading scale is used, with “A” = 4, “B” = 3, “C” = 2, “D” = 1 and “E” (fail) = 0.  A grade point average of 2.0 cumulative and 2.0 in designated major courses is required to graduate.

A student’s progress is regularly monitored by his/her advisor who utilizes information about the student’s past performance in making current semester registration decisions. Additionally, the progress of students who fail to meet all graduation requirements or simply display a troublesome semester performance level, which might endanger their academic standing, is monitored by the Office of the Associate Provost for Undergraduate Affairs at IIT.  At the end of each semester, the Associate Provost for Undergraduate Affairs, Director of Undergraduate Academic Advising of IIT, and ChBE Associate Chair for Undergraduate Affairs review all such cases and make decisions on any necessary actions. Actions range from placing the student on full or mild probation, to dismissing the student from the program and/or from IIT, or requiring an academic contract in which the student has to set specific expectations for his/her performance in upcoming semesters.  Adherence to the contract terms is monitored by the Associate Chair for Undergraduate Affairs as well as the student’s academic advisor. Failure to comply with these terms is reviewed at the end of the following semester during the UG college review and new appropriate actions are determined. 

1.3. Advising Students

Freshmen students are assigned to faculty members who are responsible for teaching the Introduction to Profession courses (ChE 100 and 101) and have direct personal interaction with the freshmen students. Because of their special problems in adjusting to university life and campus activities, and in attempting to align their course schedules with the standard chemical engineering curriculum, new transfer students have a separate advisor, the associate chair for undergraduate affairs.  After their freshmen year, all students are advised until their graduation by the associate chair for undergraduate affairs. 
During pre-registration and registration periods, the advisor checks the registration form to see that all prerequisites have been satisfied and that all electives fit the approved categories.  To help in this regard, each faculty member has been granted password-protected web-based access to all details pertaining to the registration history and grades of their advisees. The system in use, named “Web for Faculty,” was introduced by the registrar’s office and has been used successfully for the last nine years for all advising and instruction tasks, including electronic grade submissions. A companion system for use by students, “Web for Students,” enables electronic registration and course add/drop operations. This access method has greatly facilitated the process for students without compromising the integrity of the advising system, as students cannot register until granted permission by their advisors. Advisors grant registration access electronically after reviewing and/or discussing the list of courses proposed for registration by the student. Urgent information of interest to all students, whether about class changes or curricular issues, is disseminated by the associate chair for undergraduate affairs to the students via a master e-mail list. Additional Blackboard postings at http://blackboard.iit.edu and class announcements are used to ensure that all students are contacted about any particular issue.

The ChE curriculum also provides specialization options for students interested in further focusing in a specified area of chemical engineering.  These specializations are listed and described in detail in the subsection 0.3 - Options of Background Information and Criterion 5: Curriculum.  Aside from consulting with their regular advisors, students can seek guidance from the specialization advisor about planning a course of study aimed at completing the requirements for a particular specialization.

1.4. Transfer Students and Transfer Courses

All transfer credits are evaluated and approved by the Office of Educational Services.  In cases where transfer of credits depends on the content and quality of a previously unevaluated course, the academic department at IIT that offers an equivalent course is consulted on the quality of the credits to be transferred.  This usually entails some contact with the faculty of the previous school, examination of lecture notes, and questioning of the student. Transfer credit for engineering courses is allowed only from ABET-accredited schools.  Technology courses as such are not accepted.  

The high school transcripts of incoming freshman students with AP credits are also analyzed by the Department of Educational Services to determine which courses are credited toward the student’s program. Occasionally, students are permitted to take courses (usually non-engineering) when there is a conflict or lack of availability of a course at IIT at a needed time.  All such courses must be pre-approved by the Department of Educational Services to ensure that these are taken at a program from which transfer credits are generally accepted. 

1.5. Graduation Requirements

Students’ programs are reviewed by their academic advisors.  At the beginning of each student's senior year and at the time of graduation, the office of the Examiner of Credentials in the Department of Educational Services audits the academic record of each student to ensure that the prescribed curriculum has been satisfied. The Examiner of Credentials is Mrs. Carole Orze, Director of Educational Services. Her office has several Assistant Examiners and provides auditing for the entire university. A four point grading scale is used, with “A” = 4, “B” = 3, “C” = 2, “D” = 1 and “E” (fail) = 0.  A grade point average of 2.0 cumulative and 2.0 in designated major courses is required to graduate.
1.6. Enrollment and Graduation Trends
Full-time student enrollment numbers in years 2003-04 to 2007-08, were 75, 67, 87, 95, and 100, respectively (Table 1-3).  Part-time student enrollment numbers for the same period were 7, 9, 5, 8, and 5, respectively (Table 1-3). The total IIT undergraduate Chemical Engineering (ChE) full-time equivalent population numbers in these years therefore were 82.1, 73.1, 90.3, 102.8, and 105.5, respectively, with the total head counts in these years being 82, 76, 92, 103, and 105, respectively  (Table 1-3). The numbers of students graduating in each of these years, with a bachelor of science degree in chemical engineering, were 25, 17, 17, 22, and 18, respectively (Table 1-3). The numbers of incoming freshmen during the same period were 19, 11, 20, 16, and 27, respectively (Table 1-1).  Additionally, the numbers of transfer students into the program were 3, 5, 8, 9, and 8, respectively (Table 1-2). The co-op program has maintained a healthy enrollment from 2003 to 2008. The total student-semester enrollment numbers in the co-op program from 2003-04 to 2007-08 were 17, 15, 19, 13, and 12, respectively. The information on the last 25 graduates of the undergraduate chemical engineering program is provided in Table 1-4.
In the 6-year period ending in 2004-2005, student enrollment was in a down-cycle. In the past four years, student enrollment has been on the rise. Periodic cycling in enrollment in engineering departments is well documented and has been similarly observed at all institutions across the nation. It is believed that the nature of this cycling results from the intricate balance between job demand by the chemical industry and graduate supply by chemical engineering departments.

Other factors have also contributed to the decrease in enrollment in chemical engineering during the period 1999-2005, mostly related to issues of institutional strategic planning. Starting in Fall 2002, IIT started offering a new undergraduate degree in “Biomedical Engineering” (BME), which has provided and continues to provide added competition to the ChE program. The comparison of enrollment numbers for ChE and BME programs is provided below. The numbers of new students enrolled in years 2003-04 to 2007-08 were (BME numbers enclosed in parentheses) 27 (27), 16 (47), 20 (37), 11 (35), and 19 (25), respectively. The numbers of transfer  students enrolled in years 2003-04 to 2007-08 were (BME numbers enclosed in parentheses) 3 (4), 5 (6), 8 (5), 9 (11), and 8 (1), respectively. The total head counts of undergraduates in years 2003-04 to 2007-08, were (BME numbers enclosed in parentheses) 82 (66), 76 (102), 92 (124), 103 (136), and 105 (126), respectively. The department is aggressively involved in efforts to increase enrollment numbers in order to reach its strategic goal of about 160 undergraduates in the program. The renaming of the department as “Chemical and Biological Engineering” is anticipated to help in increasing enrollment in ChE program in the coming years as similar name changes, addition of biological and biomolecular to department name, have helped ChE programs at other universities to increase ChE enrollment in recent years.
One must recognize the strong and intricate relationships among program objectives, courses offered in program, student learning objectives (SLOs) in each course, and program outcomes. Similarly, the relationships among various constituencies involved in assessment/evaluation, implementation, and modification/revision of program objectives, courses, SLOs, and program outcomes are intricate and strong. Further, each of these processes, assessment, modification, and implementation, are carried out around the same time frame, whether it be applicable to program objectives, course SLOs, or program outcomes. In recognition of this, it is advised that the sections on Criteria 2, 3, and 4 be read together, since these also involve strong and intricate relationships.   
Criterion 2. Program Educational Objectives

2.1.  Mission Statement

Until December 2006, the Chemical Engineering program operated as part of the Department of Chemical and Environmental Engineering (ChEE). After the realignment of the Environmental Engineering program with the Department of Civil and Architectural Engineering in January 2007, the department was been renamed the Department of Chemical and Biological Engineering (ChBE). The mission statement of the CHBE department is published on the departmental web site at http://www.iit.edu/engineering/chbe/about and reads as follows:  

ChBE strives to meet the present and future needs of society and industry by providing state-of-the-art education and research programs to its students.
The ChBE Department mission statement has been developed in synergy with IIT’s broader mission statement: 

To educate people from all countries for complex professional roles in a changing technological world and to advance knowledge through research and scholarship.

2.2.  Program Educational Objectives

Guided by these mission statements, input from the faculty, and ABET’s Engineering Criteria 2000, the department undergraduate curriculum committee subsequently formulated the educational objectives of the undergraduate program in Chemical Engineering and developed a set of program outcomes to support these objectives. The objectives and outcomes have been reviewed and revised if necessary once a year by the faculty of the department, and then presented to ACChBE/CEEDAC members for endorsement. The original version of the objectives and outcomes were adopted in October 2000, the revised versions of these have been in place since then, and are at the core of the assessment process in use by the department to ensure the accomplishment of its objectives and goals.  The outcomes are described in Criterion 3: Program Outcomes, and their relationship to the present assessment process is fully discussed.
The educational objectives of the Chemical Engineering program and the outcomes supporting these objectives are presented in a document published on IIT’s ABET web-site (http://www.iit.edu/~abet) and on the web site of the Chemical and Biological Engineering Department (http://www.iit.edu/engineering/chbe/programs/undergrad/bsce.shtml).  A copy of 
this document is shown in Figure 1.  According to this document these objectives are stated as follows:

The objective of the undergraduate program is to educate chemical engineering students, to prepare them for careers in professional practice and/or for advanced studies at the graduate level. The program specifically aims to develop a new breed of engineers who are not only well schooled in the basics and fundamentals of Chemical Engineering, but who also possess the skills necessary for success in today’s workplace. In recognition of the recent shift of the chemical engineering profession into a more prominent involvement in biotechnology and biological engineering, the department has redesigned the undergraduate curriculum in order to ensure that its graduates will possess additional knowledge and skills in biology and biological engineering as predicated by the changing needs of industry.

2.3.  Consistency of the Program Educational Objectives with the Mission of the Institution

As stated in the two previous subsections, the mission statement of the ChBE Department is in synergy with IIT’s broader mission statement, both of which have guided the CHBE faculty and the department undergraduate curriculum committee in formulation of the educational objectives of the undergraduate program in Chemical Engineering and development of a set of program outcomes to support these objectives.

2.4.  Program Constituencies

In establishing its educational objectives and program outcomes and in ensuring the successful achievement of these objectives and outcomes, the department recognizes that all of its constituencies must be involved, albeit to varying degrees, in the reevaluation and assessment process. The department considers that its constituencies are primarily composed of the following groups:

· The department students
· The department faculty
· IIT faculty
Table 1-1.
History of Admissions Standards for Freshmen Admissions 

for Past Five Years 

Chemical Engineering

	Fall of Academic Year
	Composite ACT
	Composite SAT
	Percentile Rank in High School
	Number of New Students Enrolled

	
	MIN.
	AVG.
	MIN.
	AVG.
	MIN.
	AVG.
	

	2007-8
	17
	29
	1040
	1268
	
	
	27

	2006-7
	24
	29
	1030
	1302
	
	
	16

	2005-6
	22
	29
	1090
	1299
	
	
	20

	2004-5
	22
	29
	1060
	1287
	
	
	11

	2003-4
	20
	28
	980
	1276
	
	
	19


Table 1-2.  Transfer Students for Past Five Academic Years

	Fall of Academic Year
	Number of 

Transfer Students Enrolled

	2007-8
	8

	2006-7
	9

	2005-6
	8

	2004-5
	5

	2003-4
	3


Table 1-3. Undergraduate Enrollment Trends for Past Five Academic Years

	Academic Year:
	2003-4
	2004-5
	2005-6
	2006-7
	2007-8

	Enrollment during Fall

	Full-time Students
	75
	67
	87
	95
	100

	
Part-time Students
	7
	9
	5
	8
	5

	
Student FTE1
	82.1
	73.1
	90.3
	102.8
	105.5

	Completions between 7/1 and 6/30

	
Graduates
	25
	17
	17
	22
	18


1 FTE = Full-Time Equivalent: 15 Credit hours = 1FTE

Table 1-4. Program Graduates 
Chemical Engineering

	Numerical Identifier
	Year

Matriculated
	Year

Graduated
	Certification/

Licensure

(If Applicable)
	Initial or Current Employment/

Job Title/

Other Placement

	10241116
	2003 Fall
	2008 Spring
	
	Sargent & Lundy

	10264071 
	2004 Fall
	2008 Spring
	
	Archer Daniel Midland

	10277712 
	2005 Fall
	2008 Spring
	
	Archer Daniel Midland

	10323385
	2004 Fall
	2008 Spring
	
	UC Berkeley

	10372107
	2004 Spring
	2008 Spring
	
	Corn Products Company

	10372183 
	2004 Fall
	2008 Spring
	
	MAS, IIT

	10372193
	2003 Fall
	2008 Spring
	
	Oil company in Nigeria

	10387672
	2003 Fall
	2008 Spring
	
	Purdue

	10389618 
	2002 Fall
	2008 Spring
	
	Columbia Univ.

	10412477
	2004 Fall
	2008 Spring
	
	UOP

	10415036
	2006 Spring
	2008 Spring
	
	UC Santa Barbara

	10416074
	2005 Fall
	2008 Spring
	
	

	10416563 
	2006 Spring
	2008 Spring
	
	

	10429993 
	2006 Spring
	2008 Spring
	
	

	10332994
	2003 Fall
	2007 Fall
	
	

	10402705
	2005 Spring
	2007 Fall
	
	

	10371132
	2004 Fall
	2007 Summer
	
	

	10372052
	2003 Fall
	2007 Summer
	
	Georgia Tech

	10247954
	2003 Fall
	2007 Spring
	
	CDM Consulting

	10269110
	2004 Fall
	2007 Spring
	
	MS, IIT

	10318979
	2003 Fall
	2007 Spring
	
	Navy

	10319129
	2002 Fall
	2007 Spring
	
	Navy

	10326614
	2003 Fall
	2007 Spring
	
	University of Colorado

	10372465
	2003 Fall
	2007 Spring
	
	MAS, IIT

	10448251
	2003 Fall
	2007 Spring
	
	MS, IIT, Univ. Illinois Medical School 


(NOTE:  ABET recognizes that current information may not be available for all students)

· ACChBE, the Advisory Committee for Chemical and Biological Engineering Department, and its predecessor, CEEDAC, the Chemical and Environmental Engineering Department Advisory Committee.

· The department alumni 

· Employers of department graduates and co-op students

2.5.  Process for Establishing Program Educational Objectives
This and the next subsections are devoted specifically to the processes used to establish and review program educational objectives that primarily involve the department faculty and the ACChBE/CEEDAC members as representatives of all department constituencies. To accommodate the timeline dictated by the major curricular changes introduced by the department from 1997 to 2000, it was decided to initiate the establishment of the EC 2000 assessment process in Spring 2000. Implementation of this process was initiated in Summer 2001.  Data were collected during academic year 2001-02 to provide the baseline assessment to prime the process. The first assessment cycle began in the Fall 2002 semester, with the first “Program Assessment” activities carried out in the Fall 2005 semester. At that time, the assessment results of all twelve outcomes were analyzed, in consideration of the contemporary developments and issues in education and in the profession, by the undergraduate curriculum committee of the department to determine:  (1) whether the program objectives were still being well-supported by these outcomes, (2) whether there was a need to either modify, reduce, or expand the outcome list, or (3) whether the department mission and objectives need to be updated and recast in accordance with the changing state of the profession and its educational process. Starting with academic year 2005-06, this process has been conducted once a year.
The role of each constituency in the overall process is identified in the plan for “Program and Outcome Assessment” presented in Figure 2. This plan is aimed at establishing a periodic assessment, review, and enhancement process for the program and its objectives, which is based at its core on the assessment and review of the outcomes supporting the program objectives, and on the periodic reevaluation of these objectives and revision, whenever necessary. The program outcomes are stated in Figure 1, but will be discussed in Criterion 3:  Program Outcomes.
After all nine program outcomes undergo a complete assessment once a year, consideration of their contribution to the program objectives, and the continuing validity and relevance of these objectives are revisited. This occurs through the program assessment and objectives re-evaluation loop, which can be seen in Figure 2(b) to closely mimic the final steps of outcome assessment that include faculty and ACChBE reviews, and enhancement and implementation plans. The program assessment and objectives re-evaluation process has been designed with less focus on the fine details of outcome assessment because these are addressed at the level of the outcome assessment loop.
After the outcome assessment process is completed, the assessment results and recommendations approved by the ChBE faculty and endorsed by ACChBE are presented to the ChBE Undergraduate Studies Committee. Based on these recommendations, the committee is charged with formulating an enhancement and implementation plan that consists of both “Course” and “Outcome” enhancement components. Enhancement decisions could be as simple as altering some of the student learning objectives (SLOs) of a given course, or as involved as altering the course-to-outcome relationship by introducing and/or eliminating SLOs. Implementation of the plan should be achieved at the start of the following Spring semester, or as soon as possible if delayed by institutional procedural constraints.

Up to the academic year 2005-06, the program educational objectives did not require knowledge in biology and biological engineering. Effective Fall 2006, the appended program educational objectives listed in Figure 1 and discussed in section 2.2 have been followed and assessed. The modified program objectives resulted from the efforts of a faculty task force formed to explore the biological engineering initiative. The task force, consisting of five faculty members, met for three consecutive years to deliberate on and study critically various aspects of the initiative. The findings of the task force were presented to the entire department faculty, an appropriately revised version of the findings was presented to the departmental advisory committee, CEEDAC, at every annual meeting, and implementation of the findings was carried out taking into account further recommendations of CEEDAC members and department faculty. This process occurred in a fashion very similar to the process followed for program and outcome assessment. Introduction of biological modules in course and laboratory instruction in view of the increasing importance of biochemical/biological processes in the chemical engineering profession is a continuous and ongoing process with systematic modification resulting from experience gathered in a feedback mode.
2.6.  Achievement of Program Educational Objectives

The program and outcome assessment plan utilized by the Chemical Engineering program to ensure the proper accomplishment of its stated goals and objectives is demonstrated by the flowcharts in Figure 2. This process relies on a number of assessment vehicles and evaluation and enhancement steps that are described in detail in this and the next sections.
The program and outcome assessment process consists of two major layers of evaluation and assessment, one aimed at assessing the program objectives and outcomes in their totality, the other aimed at assessing the level at which the curriculum and its courses are succeeding in supporting the program outcomes. Up to the academic year 2004-05, the latter process operated on a staggered cycle in which four different outcomes were being assessed in any academic year, thus resulting in the review of each outcome once every three years [Figure 2(a)]. In Figure 2(a), the appropriate semesters during which any sub-process was carried out are denoted as F1, S1, F2, S2, F3, and S3, corresponding to the Fall and Spring semesters of Years 1, 2, or 3, respectively. The specific choice of this assessment cycle was aimed at providing a timely process of feedback without causing frequent disruption of the student’s educational process, which could result if changes were made at a more frequent rate. As the department faculty gained more experience in this process, starting academic year 2005-06, all program outcomes started getting evaluated once a year [Figure 2(b)]. While the educational objectives and each specific program outcome were evaluated every three years prior to 2005-06 and have been evaluated every year since then,  the assessment of courses and educational activities is a continuously ongoing operation that is carried out every semester for each course taught. Thus, it is imperative to point out that the process has the built-in capacity to pinpoint and deal with any urgent problems that might develop on an immediate basis without the need to wait for the next outcome assessment cycle.

The critical role of ACChBE/CEEDAC in the evaluation and assessment process is evident from Figure 2 as it is involved in the annual review of outcome assessment and of program assessment components including reevaluation of program educational objectives. It should be noted that while the department relies heavily on the involvement of ACChBE/CEEDAC in its evaluation and assessment process, the responsibility for final decision and implementation processes falls fully on the department faculty and leadership. A description of the history and background information about ACChBE/CEEDAC is presented in the next subsection to clarify its level of involvement in departmental activities over the last sixteen years.

ACChBE/CEEDAC History and Background

The departmental Advisory Committee (CEEDAC) was established in 1993 to serve as an external review board for assessment of department objectives, activities, and achievements, and to provide recommendations for improvements. In addition, the Committee assists the Department in securing the financial support that is necessary to meet its objectives.  After the realignment of the Environmental Engineering program with the Department of Civil and Architectural Engineering in January 2007, the department was renamed the Department of Chemical and Biological Engineering (ChBE) and CEEDAC was renamed Advisory Committee 
for Chemical and Biological Engineering, ACChBE. A complete listing of the current ACChBE members and their affiliations is given in Table 2-1.

The goal of the Advisory Committee is to provide critical evaluations of the Department to ensure that it maintains its competitive edge in producing high-quality engineering professionals.  To achieve this goal, the Committee, in partnership with faculty and departmental leadership, provides an environment that maximizes academic excellence, ethical and professional development, and also provides leadership and teamwork experience to students.

The Advisory Committee currently consists of 17 members(6 from both large and small chemical engineering related companies; 2 from national and other research laboratories; 4 from related institutions; and 4 academic members (one current and one former chemical engineering Chair); and the Chair of Chemical and Biological Engineering serving as ex officio. One of the Committee members also serves as its chair. Departmental faculty members participate in all Advisory Committee activities and meetings. This enables all faculty members to receive direct input from the advisory group and in turn ensures that (1) the ChE educational and research programs continue to respond to the needs of industry and society as a whole, and (2) the ChE curriculum is aligned with new advances in engineering and science.  The direct interaction between faculty members and Committee members also enhances opportunities for the faculty to initiate educational and research collaboration with industry, research laboratories, and other universities. 
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Department of Chemical & Biological Engineering

Illinois Institute of Technology

Educational Objectives of the Undergraduate Program (Chemical Engineering)


The objective of the undergraduate program is to educate chemical engineering students, to prepare them for careers in professional practice and/or for advanced studies at the graduate level. The program specifically aims to develop a new breed of engineers who are not only well schooled in the basics and fundamentals of Chemical Engineering, but who also possess the skills necessary for success in today’s workplace. In recognition of the recent shift of the chemical engineering profession into a more prominent involvement in biotechnology and biological engineering, the department has redesigned the undergraduate curriculum in order to ensure that its graduates will possess additional knowledge and skills in biology and biological engineering as predicated by the changing needs of industry.

Chemical Engineering Program Outcomes

Based on these objectives, the expected program outcomes aim at developing individuals who:

I. possess fundamental knowledge of mathematics, the basic sciences and engineering.  (ABET outcome a)
II. possess fundamental knowledge of chemical and biological engineering. (a,e)
III. possess the necessary skills to design processes that are safe, economic, technically sound and environmentally benign. (c)
IV. have been trained to fully utilize recent advances in computational technologies in their work. (k)
V. possess a good familiarity with experimental and analytical methods and techniques. (b,k)
VI. have been trained to fully utilize modern communication technologies and who communicate effectively. (g,k)
VII. possess leadership skills and the ability to work in intra-disciplinary and multi-disciplinary teams. (d,e)
VIII. have an understanding and respect for professional ethics and possess an awareness of the present-day societal issues of relevance to chemical engineers. (f, j,h)
IX. have the ability and desire to further their education through the process of  “Life Long Learning” and possess the necessary skills to be involved in research and development activities, if they so desire. (i,b,k)
Figure 1:   Educational Objectives and Supporting Outcomes of the Chemical Engineering Undergraduate Program
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Figure 2(a): Program and Outcome Assessment 3-Year Plan for the Chemical Engineering Unit Prior to 2005-06
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Figure 2(b): Annual Program and Outcome Assessment Plan for the Chemical Engineering Unit Since 2005-06

The direct input from members of the Advisory Committee has provided an extremely valuable and dynamic feedback mechanism for evaluation of the IIT Chemical Engineering program. The Advisory Committee has convened annually in conjunction with the fall IIT Alumni Weekend in academic years up to 2006-07 and in February 2008 for the academic year 2007-08. In addition to program review by the Committee at large, during its annual meeting, important issues for the department are identified and discussed in small groups consisting of targeted faculty and Advisory Committee members. Some of these topics historically have included curriculum changes, research future directions, educational issues including ABET review preparation, program marketing, and fundraising efforts.  At the end of the meeting, summaries of the small group discussions are presented to the Committee at large for acquisition of overall Committee recommendations. Since 1995, a major focus of the Advisory Committee and department faculty has been the development and implementation of three five-year strategic plans.

At the annual Advisory Committee meeting, a written report on the assessment of program objectives, student learning objectives of individual courses, and program outcomes is submitted to the Advisory Committee. After the meeting, the ACChBE members review the report and deliberate on it remotely (via email and teleconference). The findings of the deliberations are then conveyed in writing by the ACChBE chair to the department chair and associate chair for undergraduate affairs. The formal recommendations of the Advisory Committee are then discussed in special faculty meetings.  Faculty members define proper actions, and, if necessary, these actions are forwarded to the appropriate departmental committee for further evaluation, with the final action plan to be presented to the entire faculty for final approval and implementation.  The results of these actions are reported by the department chair at the following year's Advisory Committee meeting. 

Additionally, as required, the Advisory Committee chair appoints special subcommittees, assigning certain Committee members and department faculty to targeted focus groups. These groups convene, either physically or via e-mail or telephone, between annual meetings to provide a continuum of discussion that generally serves as the subject of a focus group at the next Advisory Committee annual meeting. The Advisory Committee at large is then presented at its annual meeting with summaries of these ongoing discussions, with the meeting objective being resolution of these issues and provision of specific program direction for the next academic year. 

In general, the Advisory Committee has helped the department to enhance its excellence, to strengthen its competitive position in chemical engineering education, and to meet the educational and research needs of an ever-changing, complex, global, and technological economy.  In addition, the Advisory Committee has assisted the department in presenting critical issues to the IIT upper administration.

All literature and documents pertaining to ACChBE/CEEDAC involvement in department overview activities, particularly where the educational process is concerned, will be available at the time of the visit, including meeting agendas, reports, and the five-year strategic plan. 

Table 2-1: Roster of the Chemical and Biological Engineering Department Advisory Committee (ACChBE)

Mr. Robert F. Anderson

President of AllCell Technologies, LLC & Director of Technology Transfer and Intellectual Property, IIT 

Prof. Lawrence E. Biegler

Bayer Professor of Chemical Engineering, Carnegie Mellon University

Dr. Richard W. Chylla

Director of Strategic Development, BASF Corporation
Dr. Martin Cole
Director, National Center for Food Safety and Technology
Dr. Jay A. Fisher
Director, Ed Kaplan Entrepreneurial Studies Program, IIT

Dr. Jennifer Holmgren


Business Director of Renewable Energy and Chemicals, UOP LLC

Mr. Henry T. Kohlbrand (Chair)
Global R&D Director, Engineering Sciences and Market Development, Dow Chemical Company

Dr. Henry R. Linden
Max McGraw Professor of Energy and Power Engineering and Management, ChBE, IIT

Dr. Jai Prakash (ex officio)


Professor of Chemical Engineering and Acting Chair, ChBE, IIT

Prof. Gintaras V. Reklaitis
Comings Professor, School of Chemical Engineering, Purdue University

Dr. John P. Sachs

Retired President & CEO, Great Lakes Carbon Corporation

Prof. F. Joseph Schork

Professor & Chair, Department of Chemical and Biomolecular Engineering, University of Maryland

Dr. John R. Sheaffer
Chairman, Sheaffer International, LLC

Dr. Jeff Siirola

Technology Fellow, Eastman Chemical Company

Dr. Subhas Sikdar


Associate Director for Health, National Risk Management Research Lab, US EPA 

Mr. Bipin Vora

Senior Corporate Fellow, UOP LLC
Dr. Thomas A. Weil


Business Unit Technology Manager, BP
Criterion 3. Program Outcomes
3.1.  Process for Establishing and Revising Program Outcomes

In order to achieve the objectives of the undergraduate program in Chemical Engineering, which were discussed in the previous criterion, the Chemical and Biological Engineering Department, in consultation with its constituencies, has established a set of specific program outcomes to be realized. These program outcomes are presented as part of the web-published document shown in Figure 1, and will be listed and discussed under the present criterion along with the methodology used in assessing the level of accomplishment in meeting these outcomes. The program has nine assessable outcomes, formulated in the spirit of the ABET outcomes a-k, but designed to provide support for the specific mission and objectives of IIT and its Chemical Engineering program.

Up to the academic year 2004-05, the process was based on a three-year cycle and twelve program outcomes [Figure 2(a)] and from the academic year 2005-06, the process has been based on a one year cycle and nine program outcomes [Figure 2(b)]. The transition from twelve outcomes to nine outcomes was done by keeping outcomes I-VI the same (Figure 1). The current outcome IX (Figure 1) has been obtained by combining outcomes VII and IX assessed up to academic year 2004-05. The current outcome VIII (Figure 1) has been obtained by uniting outcomes VIII and X assessed up to academic year 2004-05. Finally, the current outcome VII (Figure 1) has been obtained by combining outcomes XI and XII assessed up to academic year 2004-05. The current outcomes are thus a rearranged version of the outcomes employed prior to academic year 2005-06.

3.2.  Program Outcomes
Based on the mission, goals, and objectives of the Chemical Engineering program and the mission statement of IIT, the expected Chemical Engineering Program Outcomes aim at developing individuals who:

I. possess fundamental knowledge of mathematics, the basic sciences and engineering.  (ABET outcome a)
II. possess fundamental knowledge of chemical and biological engineering. (a,e)
III. possess the necessary skills to design processes that are safe, economic, technically sound and environmentally benign. (c)
IV. have been trained to fully utilize recent advances in computational technologies in their work. (k)
V. possess a good familiarity with experimental and analytical methods and techniques. (b,k)
VI. have been trained to fully utilize modern communication technologies and who communicate effectively. (g,k)
VII. possess leadership skills and the ability to work in intra-disciplinary and multi-disciplinary teams. (d,e)
VIII. have an understanding and respect for professional ethics and possess an awareness of the present-day societal issues of relevance to chemical engineers. (f, j,h)
IX. have the ability and desire to further their education through the process of  “Life Long Learning” and possess the necessary skills to be involved in research and development activities, if they so desire. (i,b,k)
The relationship of the program outcomes to the ABET a-k equivalents is presented in parentheses following each outcome, signifying that the outcome addresses some, or all, aspects of the specific ABET outcome. The support relationship of courses to program outcomes is summarized in matrix form in Figure 3.
3.3.  Relationship of Program Outcomes to Program Educational Objectives
As stated earlier, the program outcomes have been formulated in the spirit of the ABET outcomes a-k and have been designed to provide support for the specific mission and objectives of IIT and its Chemical Engineering program. The close relationship of program outcomes to program educational objectives should be clear from Figure 1. Each course has multiple student learning objectives, SLOs (Figure 7). Each SLO of a course contributes to one or more outcomes. Each program outcome is assessed in multiple courses, with specific SLOs contributing to that outcome. An example of the relationship of each outcome to various courses and specific SLOs of a particular course is displayed in Figure 5. We have two-dimensional arrays which display similar relationships of every SLO in each course to the nine program outcomes. These are not provided here for the sake of brevity, but will be available at the time of ABET visit. 
3.4.  Relationship of Courses in the Curriculum to the Program Outcomes 
The support relationship of courses to program outcomes is summarized in matrix form in Figure 3. Information specific to the outcome under assessment is presented in section 3 of the outcome notebook. This consists of an outcome flowchart, an example of which is presented in Figure 5, and the outcome assessment metrics, an example of which is presented in Figure 6. The outcome flowchart lists the courses and educational activities that support the specific outcome, while detailing which “Student Learning Objective” (SLO) of each course contributes to this process, the level at which this is done, and the methods generally used to assess this contribution. The information listed in the outcome flowchart is organized according to the specific curricular semester in which the course is slated to be offered, and thus provides details of the timeline of intermeshing of the outcome into the educational process. The assessment metrics provide 
quantitative measures that are used to gauge the level of accomplishment of the specific outcome by the program and its components.
3.5.  Documentation
The full baseline assessment of the status of each outcome involves the utilization of each type of data that is integral to the process and which has been collected so far. All documents necessary for the assessment process, such as “Course Journals” and “Outcome Notebooks” (which are described in more detail later in this section), are fully functional and are in use by the chemical engineering faculty and the Undergraduate Curriculum committee.  Because of the sheer volume 
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Figure 3: Example Table of Contents for an Outcome Notebook

Outcome II Table of Contents
1. Program General Information

· Educational objectives and outcomes

· Assessment plan flowchart 

· Program matrix (course-to-outcome) 

2. Assessment Summary

· Committee and cycle information

· Committee recommendations

· Faculty review results

· ACChBE review results

3. Outcome Assessment Specifics

· Outcome flowchart

· Assessment metrics

4. Support Course Descriptions

5. Support Course Assessment Results 

For each supporting course:

· Instructor assessment summary

· Student SLO assessment summary

6. Other Assessment Vehicles (As appropriate for outcome)

· Senior Exit Interviews

· Alumni Surveys

· Employer Surveys

Figure 4: Example Table of Contents for an Outcome Notebook

	Semester
	Course/Activity
	Elements Contributing to

Outcome


	Level*
	Assessment

Methods

	Sophomore

Fall
	CHE 202
	SLOs 1 thru 6
	1
	Notes, HWK

Project samples

Exam samples

	Sophomore

Spring
	CHE 301
	SLOs 1,2,3,4,7,8,9
	2
	Notes

HWK

Exam Samples

Student Notes

	Junior Fall
	CHE 302

CHE 317

CHE 351
	SLOs 1 thru 5

SLOs 4 thru 9 

and 11

SLOs 1 thru 19
	2

2

2
	HWK,Exams

Presentation,

Long Lab

Notes, HWK

Exam samples

	Junior

Spring
	CHE 451

CHE 433
	SLOs 1 thru 6

SLOs 1 thru 8
	3

2


	HWK, Exam

samples

	Senior Fall
	CHE 418

CHE 423

CHE 494

CHE 435
	SLOs 2 thru 10

SLOs 1 thru 11

SLOs 1 thru 7

SLOs 1 thru 9
	3

3

2

3
	Presentation,

Long Lab report



	Senior

Spring
	CHE 406

CHE 439


	SLOs 1 thru 6

SLOs 2, 4, 6
	3

3
	Notes, HWK, Exam samples




Outcome II:  Developing An Individual Who Possesses Fundamental Knowledge of 

Chemical Engineering
Figure 5: Example Outcome Flowchart from an Outcome Notebook
Outcome II:
Developing individuals who possess fundamental knowledge of chemical engineering.
Metrics:
The following metrics were used as targets to measure the performance for outcome II.

1-  The instructors’ assessment for each SLO from each support course indicates that 70% of the students are at or above adequate performance.

2- 70% of the students enrolled in each support course rate their mastery level of each SLO supporting the outcome at 3 or above on the Student Self-Assessment SLO sheet.

3- 70% of CHE instructors indicate satisfaction with students’ knowledge of CHE fundamentals.

4- 75% of the students respond favorably to question 3 on the exit interview form.

5- 80% of alumni surveyed expressed satisfaction with this outcome.

6- Endorsement of the latest assessment results by ACChBE.

Figure 6: Example Assessment Metrics from an Outcome Notebook 

of information generated, these documents are not being attached to this self-study report, but will be available for inspection by the ABET team during the visit. A complete description of the contents and structure of each document type and assessment vehicle is provided here along with pictorial evidence of examples and excerpts. While the preparation of these documents for the first cycle was extremely time-consuming, the subsequent, steady-state, operation of this process has been considerably less taxing due to two major facts: a) all processes are in place, have been tested, and have been found to perform well, and b) every faculty member in the department (including adjunct instructors) is involved in the data collection and assessment steps, and each full-time faculty member is involved in the annual assessment process for CHE program outcomes (I-IX).
The committee assessment process is based on the information centrally collected in the Outcome Notebook, a notebook specifically designed to provide the committee with a repository of all information and data necessary for the task at hand. The outcome notebook includes a copy of the general program and assessment process details, as well as the specific information pertaining to the individual outcome being assessed and means of referencing additional information that can be found in the Course Journals for any supporting courses. Course journals are the repositories of data and information collected during the course assessment process that is carried out on a continuous basis, i.e., every ChE course is assessed by its instructor and enrolled students every time it is offered. Data and materials collected in any particular semester are housed in separate portfolios indexed to the specific course journal. The most important item contained in a course journal is the course “permanent” information, which consists of the course description, course goals and Student Learning Objectives (SLOs) in effect during the current assessment cycle, and their contribution to the program and its outcomes. These are also published on the departmental web site http://www.chbe.iit.edu, on IIT’s Blackboard system,  http://blackboard.iit.edu, for every course offering, and are accessible to all students at any given time. An example of the course “permanent” information is presented in Figure 7. Course assessment is described later in this section. The department currently maintains nine outcome notebooks and twenty one course journals. A typical “Table of Contents” for an outcome notebook is presented in Figure 4, which indicates the range of information included in these manuscripts.  These notebooks thus can be seen to have a dual purpose: first, to house all the information pertinent to the specific outcome including the blueprint of assessment steps for this outcome as well as the summary of results from all of its appropriate assessment sub-processes; and, second, to document the assessment results generated by the outcome assessment committee, the annual department faculty review process, and the annual review by ACChBE/CEEDAC. 

At the beginning of each semester, all of the permanent information of each course is distributed to the students enrolled in the course by the instructor. This information is provided either in stand-alone form or as part of the course syllabus, and includes the course goals, SLOs, and their relation to the outcome assessment process. The students are instructed to read and digest this material carefully and are informed that they will be asked to assess the level of accomplishment of each of the course SLOs at the conclusion of the given semester. Throughout the semester, the instructor collects examples of student work including homework, quizzes, exams, and projects. All this material is deposited in a properly marked portfolio and cross-indexed in the specific course journal. Course portfolios for each semester have been prepared and will be available for inspection at the time of the visit. Prior to the conclusion of the semester, the instructor obtains student input in the assessment of SLOs and in a self-assessment of the student mastery level of each of these. An example of the form designed for this task is presented in Figure 8. Independently, the instructor completes the form presented in Figure 9, which provides the instructor’s assessment of the course and the level of achievement of its SLOs. A summary analysis of both sets of data is to be filed by the instructor in the course journal for later use by the outcome assessment committee.

3.6. Achievement of Program Outcomes
Role of Constituencies in Program Assessment 

The role of each constituency in the overall process is identified in the plan for “Program and Outcome Assessment” presented in Figure 2. The Department faculty is fully involved in the process at each step of the way, while students are mostly involved through educational activities, course assessment, exit interviews, and professional societies (AIChE Student Chapter). Alumni and employers are surveyed periodically. Additionally, a large number of alumni are actively involved in departmental activities. The department is in continuous contact with its alumni through the annual newsletter, INform, instituted in 1995, and renamed Crosslinks in 2005, which keeps them apprised of changes in the department and its schedule of activities and lectures.  Recent editions of INform and Crosslinks are located on the Department website at http://www.iit.edu/engineering/chbe/news_events/newsletter/index.shtml.  A number of alumni regularly attend the departmental Ralph Peck Memorial Lecture, which is offered annually as part of Alumni Weekend activities, and use this occasion to visit with the department faculty and leadership and exchange ideas and suggestions.  IIT faculty input is obtained through the college-level assessment activities. This process is continuous and includes the assessment of every ChE course by its instructor and enrolled students every time the course is offered. This process is documented in the course journals, which contain the blueprints for assessment of the course as well as the summary of results obtained.
Most notable is the role played by the department advisory board, ACChBE/CEEDAC.  Over the years, the department has benefited significantly from the strong involvement of its advisory board in the strategic planning and review of both its educational and administrative activities. Even prior to the full implementation of the ABET criteria 2000 process, CEEDAC was involved in guiding the department in its continuing effort to improve its program, its curriculum and the quality of its graduates. For example, the freshman course series ChE 100/101: “Introduction to the Profession” was specifically redesigned to address the need (identified during CEEDAC deliberations) to provide industrial corporations with engineers who are not only superior in their 
technical expertise, but also in their ability to communicate, to work in teams and to efficiently utilize modern technologies. Over the years, this has proven to be a very important addition to our program that has contributed positively to the development of our students. It continues to prosper under the revised assessment process as it constitutes an integral component in support of a number of program outcomes.

Course:
CHE 301 Fluid Mechanics and Heat Transfer Operations


Description:
Flow of fluids and heat transfer. Fundamentals of fluid flow and heat transfer design equations as applied to selected unit operations. Prerequisites: CHE 202, MATH 252. Co-requisite: CHEM 343, MATH 251. (3-0-3) 

Course Goals

1. 
To provide students with the concepts needed to understand the physics of fluid flow and heat transfer.

2. 
To provide students with the design equations and techniques for their application for the design of fluid flow and heat transfer equipment.

Student Learning Objectives
Upon completion of this course, students will:

1. 
Understand basic concepts in fluid flow such as viscosity, velocity, deformation and stress.

2. 
Comprehend the use of differential mass and momentum balances in the analysis of laminar flow through pipes.

3. 
Understand the nature of laminar and turbulent flows and the physical significance of the Reynolds number.

4. 
Be able to apply integral mass, momentum and mechanical energy balances to steady and unsteady flow processes.

5. 
Be able to calculate the friction factor and pressure drop-flow rate relations for pipe flow.

6. 
Be able to apply integral mass and mechanical energy balances in conjunction with empirical correlations for friction losses in the design and analysis of flow systems.

7. 
Understand basic concepts in heat transfer such as energy, heat, thermal conductivity and temperature.

8. 
Comprehend the use of the differential energy balance in the analysis of conduction in solids.

9. 
Understand the physical significance of the Nusselt and Reynolds numbers.

10. 
Be able to calculate heat transfer coefficients for pipe flow.

11. 
Be able to apply integral mass and thermal energy balances in conjunction with empirical correlations for heat transfer coefficients in the design and analysis of heat exchangers.

12. 
Be able to formulate and solve linear ordinary differential equations that are relevant to unit operations involving fluid flow and heat transfer.

Course Relation to Program Educational Objectives
This intermediate level course contribute to the CHE program objectives & outcomes as follows:

Outcome I.  Students learn to formulate and solve linear ordinary differential equations that are relevant to unit operations involving fluid flow and heat transfer.  This outcome is supported by SLO 12.

Outcome II.  Students learn fundamental concept of fluid and heat transfer and are taught to apply concept of differential mass, momentum, and energy balances to the analysis of flow and heat.  This outcome is supported by SLOs 1-4, and 7-9.

Outcome III.  Students apply the fundamental concepts learned in this course to perform engineering calculations for fluid flow and heat transfer systems.  Students also apply their knowledge to the design and analysis of flow systems and heat exchangers.  This outcome is supported by SLOs 5,6,10, and 11.

Outcome IX:  The entire ChE curriculum is designed to instill in the students a yearning for the pursuit of “Life Long Learning”, and the skills necessary for it. Each course achieves this goal by various means. The assessment plan for this outcome is currently under development, data are continually being collected to assess the whole range of methodologies that are used in this regard. All data collected will be used by the outcome IX assessment committee (in Year 3) to formulate future metrics.

Figure 7:  Example of Course “Permanent” Information. (This remains unaltered during a full assessment cycle.)

Illinois Institute of Technology

Department of Chemical and Environmental Engineering

Student course assesment

Course:  ChE-101 
Instructor:___________
__Fall    __Spring    20
Evaluation of Student Learning Objectives:

Refer to the course syllabus handed out at the beginning of the semester and provide a rating for each objective in each column of the following table: (1-low, 5-High)

	
	1
2
3
4
5
	1
2
3
4
5

	
	(a)

To which level has this objective been met in this course?
	(b)

What is your personal level of mastery of this objective after taking this course?

	Objective 1
	○
○
○
○
○
	○
○
○
○
○

	Objective 2
	○
○
○
○
○
	○
○
○
○
○

	Objective 3
	○
○
○
○
○
	○
○
○
○
○

	Objective 4
	○
○
○
○
○
	○
○
○
○
○

	Objective 5
	○
○
○
○
○
	○
○
○
○
○

	Objective 6
	○
○
○
○
○
	○
○
○
○
○

	Objective 7
	○
○
○
○
○
	○
○
○
○
○

	Objective 8
	○
○
○
○
○
	○
○
○
○
○

	Objective 9
	○
○
○
○
○
	○
○
○
○
○

	Objective 10
	○
○
○
○
○
	○
○
○
○
○


Additional Comments:


Please comment on the ratings given above:

[image: image3.wmf]
Figure 8: Student Assessment of Course SLOs

Illinois Institute of Technology

Department of Chemical and Environmental Engineering

FACULTY/COURSE SELF-ASSESSMENT

Course: ChE ___ 
Semester: _ Fall        Year 20-- 
Number of students______

                _ Spring 
1. How many students earned each grade? 
A ______  B ______  C ______  D ______  E _____

2. Indicate the # of students in each category for each of the course SLOs.

1=Unacceptable, 2= Need Improvement, 3= Adequate, 4=Met Expectation, 5= Achieved Mastery 

	
	Assessment Method (HW, test, …)
	1
	2
	3
	4
	5
	(3, (%)***

	SLO 1
	
	
	
	
	
	
	

	SLO 2
	
	
	
	
	
	
	

	SLO 3
	
	
	
	
	
	
	

	SLO 4
	
	
	
	
	
	
	

	SLO 5
	
	
	
	
	
	
	

	SLO 6
	
	
	
	
	
	
	

	SLO 7
	
	
	
	
	
	
	

	SLO 8
	
	
	
	
	
	
	

	SLO 9
	
	
	
	
	
	
	

	SLO 10
	
	
	
	
	
	
	

	SLO 11
	
	
	
	
	
	
	

	SLO 12
	
	
	
	
	
	
	


*** Also record in Form-3 Column 3

3. In your opinion, were >70% the students adequately prepared in mathematics? (Yes/No).______

If "No", identify the subject and indicate the # of students in each category for each subject.

1=Unacceptable, 2= Need Improvement, 3= Adequate, 4=Met Expectation, 5= Achieved Mastery
	Math Subject
	1
	2
	3
	4
	5

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


4. In your opinion, were >70% the students adequately prepared in the basic sciences? (Yes/No). ____

If "No", identify the subject and indicate the # of students in each category for each subject.

1=Unacceptable, 2= Need Improvement, 3= Adequate, 4=Met Expectation, 5= Achieved Mastery
	Basic Science Subject
	1
	2
	3
	4
	5

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Figure 9: Instructor Assessment of Course SLOs

5. In your opinion, were >70% the students adequately prepared in the fundamentals of Chemical Engineering? (Yes/No).  ______

If "No", identify the subject and indicate the # of students in each category for each subject.

1=Unacceptable, 2= Need Improvement, 3= Adequate, 4=Met Expectation, 5= Achieved Mastery
	CHE Course or Subject 
	1
	2
	3
	4
	5

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


6. Describe all activities in this course that are conducive of the “Life Long Learning” process.  How do you rate the students accomplishments in this regard? (Use additional pages if needed) ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7. If you were to teach the course again, what changes would you make? (Use additional pages if needed) ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

8. Other Comments

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Instructor’s Signature: ______________________ 
Date: _______

Figure 9 (contd.): Instructor Assessment of Course SLOs

Outcome Assessment Committees
In years prior to academic year 2005-06, the assessment of each outcome was done by a committee (of 3-4 faculty members) formed under the leadership of the specific outcome faculty champion. In these years, the outcome champions were selected and assigned to an outcome based on their particular interests and/or strengths. Starting with academic year 2005-06, the outcome champion system has been discontinued and the Undergraduate Curriculum Committee has functioned as the Assessment Committee for all outcomes. Each outcome assessment committee, undergraduate curriculum committee since academic year 2005-06, meets for deliberations either at the end of the spring semester of the particular year of assessment or at the beginning of the fall semester of the next academic year. 
Outcome Assessment Sub-Processes

As evidenced by the assessment plan displayed in Figure 2, outcome assessment depends on a number of sub-processes that operate at differing frequencies. Each of these is described briefly in the following:

Course Assessment

This process is continuous and includes the assessment of every ChE course by its instructor and enrolled students every time the course is offered. This process is documented in the course journals, which contain the blueprints for assessment of the course as well as the summary of results obtained. The course “permanent” information is only permanent in the sense that it represents the component of the course syllabus that cannot be altered by the course instructor. Changes to these items can occur only as a result of outcome assessment according to the committee recommendations. Instructors in any given semester are encouraged to document their recommendations for changes for consideration by the committee. After all, it is through active instruction and the consideration of student input that any shortcomings in the course-to-outcome relationship are detected. An example of the course “permanent” information is presented in Figure 7. It should be noted that the course SLOs are formulated to support the course goals and the program outcomes at the most fundamental level and thus represent the most basic element of the assessment process. Course syllabi are included in Appendix A and could be seen to include additional information that can change from semester to semester. The rationale for this flexibility is to ensure the accomplishment of the objectives without compromising the faculty creativity and/or academic freedom. In essence, each instructor is free to utilize any textbook he/she desires and cover any range of topics during the course instruction, as long as he/she can demonstrate, through documentation, to the assessment committee that the course SLOs are being met satisfactorily in the process.  

It should be noted that the department considers outcome IX, which relates to lifelong learning, to be supported by the Chemical Engineering curriculum in its totality.  However, the department is currently involved in a closer investigation of all course-related activities that instill this crucial trait in its graduates. This is reflected in question 6 of the form in Figure 9. 

Assessment of Educational and Professional Activities

Starting with academic year 2007-08, the ChBE department has started using assessment of AIChE Student Chapter activities, undergraduate research activities, and coop activities. The advisor of the AIChE Student Chapter assesses the activities of the chapter once a year using the form shown in Figure 10. Students attending regional and annual student conferences of the AIChE are required to complete a separate assessment form commenting on their experience with the conference(s). The assessment form is displayed in Figure 11. Every undergraduate ChE student involved in research activity and the research advisor of the student are requested to complete an assessment form shown in Figure 12. The first part of the form is filled by the student and the second part by the research advisor. Assessment forms have also been developed for students involved in coop activities. The form displayed in Figure 13 is to be completed by the coop student and that in Figure 14 is to be filled in by the student’s coop supervisor. As these assessment activities have started only recently, the department has very limited data available on these. All the gathered data will be available for review at the time of ABET visit.  
Other Assessment Vehicles

Numerous surveys and interviews are also used as part of the outcome assessment process as evident from Figure 2. Results from these processes are collected in three other journals designed to assist the outcome assessment committee. These journals are used to document the results of:

i. Senior Exit Interviews
ii. Alumni Surveys
iii. Employer Surveys
Each semester, most of the graduating seniors are interviewed by the department chair as to their assessment of various aspects of their educational experience. Students are contacted by the senior class advisor to give them the opportunity to volunteer for exit interviews. The “Exit Interview” form used for this process is presented in Figure 15. The journal for “Senior Exit Interviews” includes all the data collected to date at the conclusion of the Fall 2007 semester. A proposal to expand the role of this assessment vehicle by supplementing the process with a senior-level survey designed to garner the information directly in a written format will be presented at the next ChBE faculty review meeting in Spring 2009 and recommendations will be made to the combined ACChBE-CHBE faculty body. The results from the exit interviews will be available at the time of the visit. 

Employer and alumni surveys are conducted on an annual basis using the forms presented in Figures 16 and 17, respectively. This effort is headed by the Armour College ABET coordinator in collaboration with the Career Management Center and Office of Alumni Relations. Alumni who are 2, 5, and 10 years out of the program are targeted for surveying. The ABET coordinator annually forwards the data collected to the appropriate unit coordinator. Journals for each of these activities are available for use by the outcome assessment committee. All pertinent documents will be available for inspection at the time of the visit. It must be mentioned that repeated attempts to obtain statistically relevant information from employers of our graduates have been unsuccessful. Initial attempts conducted by the IIT Career Development Center (now Career Management Center) repeatedly received no response or negative response to requests, with employers citing privacy concerns (due to the small number of graduates in any given year, individuals would be easily identifiable).  In 2005, 2006 and 2007, the Armour College purchased the services of a commercial survey company, Electronic Benchmarking Inc. (EBI), to perform surveys both of alumni and of employers.  The expectation was that since EBI reports only statistical information, privacy concerns could be avoided. The alumni surveys have been very successful with a response rate exceeding expectations.  However, the number of employer responses has not in any year reached EBI’s own threshold for reporting results to us.  EBI does not report the reasons for the disappointing response.  At this  time, based on these experiences, current privacy law, and the small size of the program, we have no reason to expect improved outcomes of employer surveys in the future.

College-wide Assessment Activities

The assessment process used by the Chemical and Biological Engineering unit naturally incorporates assessment results obtained via processes run by other units or by Armour College. These include the assessment of courses in mathematics, the sciences and general education, as well as communication and interprofessional (IPRO) activities. Complete details about these assessment plans can be found at http://oiir.iit.edu under the link "Assessment and Accreditation.”

Criterion 4. Continuous Improvement

4.1.  Information Used for Program Improvement 
Outcome Assessment Review Process

While the outcome assessment committee conducts its business at the end of each Spring semester, the assessment process is not complete until the following Fall semester. In the beginning of each Fall semester, a Chemical Engineering faculty meeting is dedicated to the review of the results and recommendations of the outcome assessment committee. The recommendations are discussed by the faculty at large and are approved in either their original form or a modified form that incorporates any input generated by the faculty. These finalized recommendations are then presented at the annual ACChBE/CEEDAC meeting, which is usually held during the month of October. Endorsement of the assessment results and recommendations 
by ACChBE/CEEDAC is required as a metric for each individual outcome, and, as such, should be completed during the appropriate semester. At the annual Advisory Committee meeting, a written report on the assessment of program objectives, student learning objectives of individual courses, and program outcomes is submitted to the Advisory Committee. After the meeting, the ACChBE members review the report and deliberate on it remotely (via email and teleconference). The findings of the deliberations are then conveyed in writing by the ACChBE chair to the department chair and associate chair for undergraduate affairs. If the combined body of ACChBE/CEEDAC and the department faculty concludes that the recommendations are acceptable after some modification, then an additional ChE faculty review step is needed to finalize the modifications. Results from the Spring 2008 faculty review meeting and the ACChBE review in February 2008, which concentrate on the baseline assessment of all nine outcomes, will be available at the time of the visit.

Outcome Enhancement and Implementation Processes

After the outcome assessment process is completed by the middle of each Fall semester, the assessment results and recommendations approved by the ChBE faculty and endorsed by ACChBE are presented to the ChBE Undergraduate Studies Committee. Based on these recommendations, the committee is charged with formulating an enhancement and implementation plan that consists of both “Course” and “Outcome” enhancement components. Enhancement decisions could be as simple as altering some of the student learning objectives (SLOs) of a given course, or as involved as altering the course-to-outcome relationship by introducing and/or eliminating SLOs. Implementation of the plan should be achieved at the start of the following Spring semester, or as soon as possible if delayed by institutional procedural constraints.

Closing the Loop through Program Assessment

After all nine program outcomes undergo a complete assessment once a year, consideration of their contribution to the program objectives, and the continuing validity and relevance of these objectives are revisited. This occurs through the program assessment and objectives re-evaluation loop, which can be seen in Figure 2(b) to closely mimic the final steps of outcome assessment that include faculty and ACChBE reviews, and enhancement and implementation plans.

The program assessment and objectives re-evaluation process has been designed with less focus on the fine details of outcome assessment because these are addressed at the level of the outcome assessment loop. The assessment of all outcomes is considered in relation to the program goals and objectives. Consideration is also given to contemporary developments involving changes in the Chemical Engineering Profession and/or in Chemical Engineering Education. During this process, the program outcomes can be altered to better serve the program objectives, and the objectives are revisited and, if necessary, recast to better serve all constituencies of the program. An enhancement and implementation plan is then formulated to include the approved recommendations. This plan critically analyzes the impact of any changes at this level on the outcome assessment plan in place, and develops an appropriate timeline for the introduction of any necessary modifications to the outcome assessment process (as a result, for example, of the addition of a new program outcome).
4.2.  Actions to Improve the Program
A brief discussion of the changes introduced in the curriculum since the last ABET visit is included here. Two new elective courses have been developed and offered. These are: (1) CHE 467, Fuel Cell System Design and (2) CHE 498, Chemical Process Safety Design. CHE 467 introduces students to the system perspective of fuel cell design. The course emphasizes macro-scale modeling as a vehicle to highlight design challenges for expected fuel cell applications. CHE 498 introduces students to the principles of safety in the design and operation of chemical processes. Typical topics covered include thermodynamics of explosions, identification of process hazards, chemical reactivity hazards, dispersion models of release of toxic materials, fire protection, and HAZOP and Fault Tree analysis.
AIChE Faculty Advisor Assessment Form

Academic year: 20__/20__
Faculty Advisor Name: ___________________________ 
------------------------------------------------------------------------------------------------------------

1) Please estimate how many students were involved in the Chapter __________

2) Please indicate how many students were involved in the Executive Board __________

3) Please rate the activity level of the Chapter as a whole:

not active 
  poor
     acceptable 
      highly active
 exceptional

4) Please rate the Teamwork of the Executive Board by indicating the number of officers with the following performance. 

 poor
   

  acceptable 
   

   high
Number of 

officers in  ---->

each category 

_______

_________


_________

5) Please rate the Leadership of the Executive Board by indicating the number of officers with the following performance. 

 poor
   

  acceptable 
   

   high
Number of 

officers in  ---->

each category 

_______

_________


_________
6) Please estimate how many events / speakers were sponsored by the Chapter _______

7) Please estimate the average number of ChE students attending each events   _______

8) How many of these events / speakers discussed Ethical Issues _______

9) How many of these events / speakers discussed Societal Issues _______

Please attach any supporting documents you think would be useful. Including:


- The annual report sent to AIChE national. 


- Any Newsletters generated by the Chapter. 


- Copies of minutes from officer or general meetings. 
Figure 10: AIChE Faculty Advisor Assessment Form

AIChE Student Conference Debriefing Form

Student Name: ___________________________ 
Conference Name: ________________________ 
Location: ___________________

Conference Date: ______________________________

------------------------------------------------------------------------------------------------------------

1) Were there any workshops offered at the conference? (Y / N ) 

If so, how many, ____________

and please summarized the topics presented 

2) How many workshops did you attend? ________________________

3) Of the workshops you attended, how many discussed Ethical Issues? _________  

4) Of the workshops you attended, how many discussed Societal Issues? _________  

5) Please highlight the specific Ethical or Societal Issues discussed in these workshops:

6) Please highlight any other noteworthy events or activities you participated in at the conference. (Use the back page or attach additional pages if necessary.) 

Figure 11: AIChE Student Conference Debriefing Form
Department of Chemical and Biological Engineering

Evaluation of Undergraduate Research Experience

Every student participating in an undergraduate research project under a ChBE faculty member is required to complete the following form. The scale ranges from 1-5, with 1 meaning strongly disagree with statement, and 5 meaning strongly agree with statement.

For the Student: 

1. The undergraduate research project has improved my knowledge of experimental and/or analytical methods and techniques


2. The undergraduate research project has trained me to utilize modern communication technologies and improved the efficacy of my communication


3. The undergraduate research project has instilled in me the ability and desire for “life-long learning” and given me the skills necessary for continued involvement in research and development


For the Supervisor: 

1. The undergraduate research project has improved the student’s knowledge of experimental and/or analytical methods and techniques


2. The undergraduate research project has trained the student to utilize modern communication technologies and improved the efficacy of his/her communication


3. The undergraduate research project has instilled in the student the ability and desire for “life-long learning” and given him/her the skills necessary for continued involvement in research and development


Supervisor Name:

Course No:

Semester and Year:

Research Project Topic:
Figure 12: Form for Evaluation of Undergraduate Research Experience 

Department of Chemical and Biological Engineering

Illinois Institute of Technology

Coop Student Self-Assessment Form

Coop Student Name _____________________________
Supervisor Name     _______________     _____________



                    Last                           First

Company Name       ______________________________
Company Location  _______________     _____________



                    City                          State

Dear Student,

Would you please check the appropriate boxes for the following questions?  If no basis for judgment, check NA.  

Please answer based on a scale of 1-5 (1-lowest, 5-highest):

1. How well did IIT education prepare you for the experiment/analytical skills required in your Coop Experience?

1  FORMCHECKBOX 
     2     FORMCHECKBOX 
     3     FORMCHECKBOX 
     4     FORMCHECKBOX 
     5     FORMCHECKBOX 
    NA    FORMCHECKBOX 
  

2. How well was your mastery of communication including oral & written presentations at Coop?

1  FORMCHECKBOX 
     2     FORMCHECKBOX 
     3     FORMCHECKBOX 
     4     FORMCHECKBOX 
     5     FORMCHECKBOX 
    NA    FORMCHECKBOX 
  

3. How did your leadership/teamwork experience at IIT measure up to the expectations at Coop?

1  FORMCHECKBOX 
     2     FORMCHECKBOX 
     3     FORMCHECKBOX 
     4     FORMCHECKBOX 
     5     FORMCHECKBOX 
    NA    FORMCHECKBOX 
  

	Comments:


Figure 13: Coop Student Self-Assessment Form

Department of Chemical and Biological Engineering

Illinois Institute of Technology

Coop Supervisor Assessment Form

Coop Student Name _____________________________
Supervisor Name     _______________     _____________



                    Last                           First

Company Name       ______________________________
Company Location  _______________     _____________



                    City                          State

Dear Supervisor,

Would you please check the appropriate boxes for the following questions?  If no basis for judgment, check NA.  

Please answer based on a scale of 1-5 (1-lowest, 5-highest):

1. Student mastery level of experiment/analytical skills

1  FORMCHECKBOX 
     2     FORMCHECKBOX 
     3     FORMCHECKBOX 
     4     FORMCHECKBOX 
     5     FORMCHECKBOX 
    NA    FORMCHECKBOX 
  

2. Students skills of communication including oral & written presentations

1  FORMCHECKBOX 
     2     FORMCHECKBOX 
     3     FORMCHECKBOX 
     4     FORMCHECKBOX 
     5     FORMCHECKBOX 
    NA    FORMCHECKBOX 
  

3. Student leadership/teamwork qualities

1  FORMCHECKBOX 
     2     FORMCHECKBOX 
     3     FORMCHECKBOX 
     4     FORMCHECKBOX 
     5     FORMCHECKBOX 
    NA    FORMCHECKBOX 
  

	Comments:


Figure 14: Coop Supervisor Self-Assessment Form
Illinois Institute of Technology

Department of Chemical and Environmental Engineering

Exit Interview of Graduating Senior 

Interviewer:  Dept. Chair
                                       Semester:  
Student Name: 

1. Background Information (student name., degree completed, GPA, male/female, ethnicity[optional], specialization or minor[if any], …)

2. Student Assessment of General Education Courses  (Math, Sciences, Humanities and soc. sci.) 

3. Student Assessment of Technical ChE Courses (what are dept. strengths and weaknesses?)

4. Communication, Teamwork, Life-long learning, leadership (does student feel adequately prepared in these areas?)
5. Utilization of Computers in ChE Education (does student feel adequately prepared in this area?)
6. Integration of Material among ChE Courses (is it evident or absent? Give specific examples)
7. Breadth of education and awareness of present-day issues of importance to ChEs (describe student experience in this regard, especially considering specialization and/or minor)
8. Preparation for career in industrial R&D or academic research (student preference, attending grad. school or not?, examples of research-based activities)
9. Suggestions for improvement in the curriculum

Figure 15:  Exit Interview Form for Graduating ChE Seniors

IIT SURVEY OF EMPLOYERS AND RECRUITERS

IIT is committed to continuous improvement of its academic programs.  We request your assistance in providing feedback concerning the performance of IIT graduates employed by your organization.   The information requested is for internal IIT use only

1. Your Name and Title: _______________________________________ 

2. Name of Your Organization: _____________________________

3. Approximately how many IIT graduates work in your organization? ________

4. In what areas are these graduates employed? Please circle all that apply.

    Design      Manufacturing       Programming       Operations

    Maintenance      Training    Sales/Marketing       Purchasing   

     Quality Assurance       Management     Finance     Other: (Please

       specify)____________________

5. Which majors are hired by your company________________________________

6. What would be the impact on your organization if IITgraduates were not available?  

____None ____Moderate ____Extreme

7. How do IIT graduates compare with  graduates from other colleges or universities?

____Below Average  ____Average   ____Better than Average      ____Outstanding

8. Evaluate IIT graduates among your employees relative to their strengths and weaknesses in the following areas. (Use scale Good /Average / Poor / Not Applicable)

A. Basic technical competence in their discipline:

B. Ability to perform research and development activities:

C. Ability to work with others from different disciplines:

E. Ability to solve problems:

F. Regarding ethical/professional issues for professional practice:

· Competence in handling ethical issues?

· Sensitivity to social issues and “people problems” at work.

G. Ability to communicate effectively:

H. Awareness of global/social impact of their professional decisions:

I.   Appreciation of the need for lifelong learning as evidenced by, for example, pursuing advanced degrees or certification or attending professional meetings.

Figure 16:  Employer Survey Form

Illinois Institute of Technology
Survey of Engineering and CS Alumni

As part of IIT’s process for continuous improvement of programs, we are requesting your help as a recent graduate with a BS in engineering or computer science.  Please take a few minutes to complete this survey. A reply-paid envelope is included for your convenience.  If you also received an advanced degree from IIT, please confine your answers to your BS program at IIT.  Thank you.

John S. Kallend, Professor of Engineering

 

1. Your Name  (optional): ____________________________________________________

2. Your BS degree program: _________________              3. Year BS awarded __________

4. Company Name,  Employer or School:   _______________________________________

5. Your job title or position: __________________________________________________

6. Type of work: (Check all that apply)

   ____ Graduate School   ____Design   ____Research    ____Teaching/Training

   ____Manufacturing/Production    ____Management    ____Technical Support

   ____Programming    ____Maintenance    ____Safety

   ____Owner/Operator    ____Sales/Marketing    ____Other

7.  Have you engaged in professional development by:

· Attending professional seminars/professional society meetings?     Yes  /  no

· Pursuing a graduate degree or professional certification?                 Yes  /  no

8. Please rate your BS program’s overall effectiveness in preparing you for

    your job or graduate study:

____Excellent       ____Good        _____Fair      ____Poor

9. How do you rate your preparation relative to that of your peers from other institutions?

____Superior to      ____Somewhat better than           ____Same as      ____Worse than

Continued on next page

10. Please evaluate your IIT program of study by answering the following questions using one of the following words:  Strong,  Average,   Poor, or  Not Applicable

     
A. How do you rate your preparation in

· Mathematics:

· Science:

B. Rate your preparation to perform research & development in your area:

C. Rate your preparation for designing and/or implementing components or systems:

D. Rate your preparation to work in a team with individuals from other disciplines:

E. Rate your preparation to solve technical problems in your area:

F. Rate your preparation for handling ethical issues:



G. Rate your preparation to deal with social issues and “people problems” at work

H. Rate your ability to communicate effectively by:

· Interaction with other employees and management

· Making oral presentations 

· Writing reports and proposals

I.  Rate your ability to use computers, computer networks other communication and   

    information processing tools in your work:

11. Did your IIT education prepare you to consider the impact of your professional decisions   on society?    Yes / no / not applicable

12. Did IIT prepare you to handle issues such as pollution, safety, etc?  Yes / no / not applicable

13. Based on your post-graduation experience, what, if any, areas of study should receive more emphasis in the  IIT BS degree program:

Figure 17: Alumni Survey Form

Up to the academic year 2004-05, the ChE program had a three-year assessment cycle and twelve program outcomes [Figure 2(a)] and from the academic year 2005-06, the process has been based on a one year assessment cycle and nine program outcomes [Figure 2(b)]. The current outcomes are a rearranged version of the outcomes employed prior to academic year 2005-06.

Up to the academic year 2005-06, the program educational objectives did not require knowledge in biology and biological engineering. Effective Fall 2006, the appended program educational objectives listed in Figure 1 and discussed in section 2.2 have been followed and assessed. The modified program objectives resulted from the efforts of a faculty task force formed to explore the biological engineering initiative. The task force, consisting of five faculty members, met for three consecutive years to deliberate on and study critically various aspects of the initiative. The findings of the task force were presented to the entire department faculty, an appropriately revised version of the findings was presented to the departmental advisory committee, CEEDAC, at every annual meeting, and implementation of the findings was carried out taking into account further recommendations of CEEDAC members and department faculty. This process occurred in a fashion very similar to the process followed for program and outcome assessment. Introduction of biological modules in course and laboratory instruction in view of the increasing importance of biochemical/biological processes in the chemical engineering profession is a continuous and ongoing process with systematic modification resulting from experience gathered in a feedback mode.

Since Fall 2006, the department no longer requires ChE students to take Chem 247 – Analytical Chemistry. Among the required courses, Chem 247 has been replaced by ChE 311. All ChE students are required to acquire 3 credit hours in introductory biology. With this in mind, we have developed and offered the course, CHE 311 - Foundations of Biological Science for Engineering. CHE 311 introduces engineering students to basic principles of Biological Sciences relevant to modern engineering. Students are introduced to cell biology, basic biochemistry, and genetics. Due to substantial overlap in contents of CHE 311, AP Biology courses, and BIOL 107 - General Biology Lectures offered by the division of Biological Sciences of IIT, students who have earned 3 credit hours in AP Biology or BIOL 107 can opt out of CHE 311 with credit for 3 credit hours being given by the Office of Educational Services. ChE students are given a choice when it comes to the last chemistry course, ChE 344 - Physical Chemistry II. They can take this course or substitute it with BIOL 403 – Biochemistry Lectures.
The two unit operations laboratory courses, ChE 317 and ChE 418, have been renamed “Chemical and Biological Engineering Laboratory I” and “Chemical and Biological Engineering Laboratory II”, respectively, after developing experiments dealing with biological processes. Complete conversion of the course contents, as reflected by the new names, will be achieved by Fall 2009. The undergraduate laboratories have undergone a major overhaul in contents, equipment, and laboratory space in the academic year 2007-08. This has been accomplished through substantial donations from many of the department’s benefactors, especially the late Dr. James Oldshue, a legendary chemical engineer and IIT alumnus known all over the world for his seminal contributions to the field of mixing.  Approximately $450,000 has been spent on renovation of the laboratory space and facilities.
The topics discussed in a ChBE faculty retreat in February 2008 included incorporation of biological processes in ChE curriculum, promotion of undergraduate research, and placement of ChE graduates. The instructor of every ChE course has introduced examples related to biological processes. This effort, which was initiated few semesters back, is continuing at a satisfactory pace with enthusiastic support from all faculty. This will enable the department to incorporate material pertinent to biological processes into existing ChE courses, thereby widening scope of these courses. It was revealed in this retreat that events such as “Dinner with Alumni” and “Dinner with Industry” organized by the AIChE student chapter of IIT and the ChBE department have had positive impact on placement of students in local industry. 
An important indicator of life-long learning, outcome IX, is continuation of education of some of our graduates. It is comforting to point out that a substantial portion of our graduating class pursues graduate education in chemical engineering and other disciplines. In keeping with the style of Table 1-4, without divulging names of ChE graduates, we are pleased to report that our graduates in recent years have pursued graduate studies at prestigious universities including Harvard University, University of California (Berkeley, Davis, Los Angeles, San Diego, and Santa Barbara campuses), University of Texas at Austin, Carnegie Mellon University, Johns Hopkins University, University of Illinois at Urbana-Champaign, Columbia University, Northwestern University, Georgia Institute of Technology, Purdue University, and University of Colorado.   
In addition to the course journals used in course assessment, four journals will be compiled in the near future to assist in other assessment tasks. These will be used document all data collected and recommendations and results generated regarding the following activities:

i. Technical Electives 
ii. Undergraduate Research
iii. Co-op Activities
iv. AIChE Student Chapter 
Different students fulfill the requirements for the remaining technical electives differently, and, as a result, no unified process can be devised to assess these courses. Thus the technical electives journal will differ in its structure from the typical ChE course journals. It will mainly contain data on semester offerings and student enrollment, in addition to instructor summary assessment of the contribution of the course to the appropriate outcome. Suggestions for expansion of the information contained in this journal will be considered during the outcome assessment process in the near future with the goal of determining the collective and individual contributions of technical elective courses to the support of the program objectives. Statistics about the mode of utilization of the technical electives by each of the graduating seniors will be compiled and collected in the “Technical Electives” journal. Students typically use technical electives to either fulfill the requirements of a specialization or of an undergraduate minor. Analysis of this data will enable the assessment committee to identify the most common areas of contribution of the technical electives to the program outcomes and to develop criteria for their continual assessment. 

Criterion 5. Curriculum
5.1.  Program Curriculum
The Chemical Engineering curriculum is designed to support the program goals and objectives and to fulfill all facets of the professional component. Tables 5-1 and 5-2 present the complete details about the curricular content and course offerings, while the syllabi of all courses in the curriculum are provided in Appendix A. It is clear from these tables that the curriculum of the Chemical Engineering program meets and exceeds the requirements of criterion 5 as far as the professional component is concerned. Specifically, the curriculum consists of 131 semester credit hours, which contribute to the professional component in the following manner:

a. 44 semester credit hours (34% of total) are dedicated to the study of mathematics and basic sciences, with a strong emphasis on chemistry at the advanced level as needed for a suitable education in chemical engineering and as required by the program criteria.

b. 51 semester credit hours (39% of total) are dedicated to engineering topics, including engineering science and engineering design. Because design is an important component of the profession and is required by program outcome III, a total of 11.5 semester credit hours (22% of engineering topics total) are dedicated to its related activities. Courses that include an engineering design component are those listed in the program matrix (Figure 3) as supporting outcome III.

c. 21 semester credit hours (16% of total) are dedicated to the general education component consisting of studies in the humanities and social sciences. 

The curriculum also offers the opportunity of specialization in one of the specific areas of chemical engineering. This option is designed to accommodate the needs of students who want to acquire a more extensive background in related areas. With their exposure to a wide range of industrial applications and problems, students are better equipped to make a decision to explore an area of interest in depth. The requirements for these professional specializations are fulfilled through the use of the credit hours allocated to a total of four technical electives courses. Five specialization areas are offered and include: Energy/Environment/Economics (E3), Environmental Engineering, Polymer Science and Engineering, Bioengineering, and Process Design and Operation. Alternatively, students might elect to pursue one of the many minors offered by IIT as described in the Undergraduate Bulletin. Copies of the bulletin and details about specialization options will be available at the time of the visit.
Analysis of the transcripts of incoming students has repeatedly shown that students interested in

Chemical Engineering have generally taken more chemistry classes in high school than the typical incoming student. In order to alleviate any possible resulting redundancy, the department decided to place its incoming freshmen directly into “CHEM 125: General Chemistry II” unless they fail to pass a chemistry placement test, in which case they would be required to take CHEM 124 as a remedial course.
IPRO and Design

Currently a total of six credit hours are used for design instruction and are closely integrated with IPRO (Inter-professional projects) activities (Table 5-1). To comply with both the general education requirements at IIT and the EAC recommendation, in 1997, the Chemical Engineering Department designed an IPRO curriculum that incorporates both an open component and a structured component.  The latter was designed to uniquely integrate chemical engineering design activities with project-based learning, while teaming senior students with sophomores in order to introduce various concepts of team dynamics, information exchange, and project task management.  

The rationale behind this decision was based on the principles that vertical integration enriches the student experience by increasing the cross-sectional exposure of students to various parts of the curriculum at various stages of their study.  Furthermore, since process design is a major activity of chemical engineers that often requires them to cooperate with colleagues from other professions, a structured IPRO that is focused around a process design project, but is not limited to the traditional examples used in design courses, provides a unique experience for ChE students that helps prepare them for a successful engineering career.

The Chemical Engineering program, required 6-credit IPRO experience is satisfied through the following series of three (3) IPRO courses:

ChE/IPRO 296
Introduction to IPROs

1 credit  (sophomore)

IPRO 497

IPRO (I)


3 credits (open)

ChE/IPRO 496
IPRO (II): Design IPRO
2 credits (senior)

The IPRO (I) course is recommended at the junior level, but can be taken at a later time. This course is offered by most programs at IIT (including ChE).  The ChE students can take IPRO 497 from any other engineering department subject to approval by their academic advisors.  ChE/IPRO 496 is a Design IPRO course to be taken by ChE students twice during their course of study: once in their sophomore year for 1 credit (taken as ChE/IPRO 296), and then in their senior year for 2 credits. The role and level of participation in these two stages differ considerably and will be seen to actually complement each other. An organizational structure for the course is presented in Figure 18. ChE/IPRO 496 consists of one lecture of formal process design instruction per week plus one 2-hour meeting with the expanded IPRO group and their specific IPRO advisor.  ChE/IPRO 296 students are required to attend only the latter, as are the inter-professional students. ChE/IPRO 296 students are also given formal instruction and project assignments in Computer-Aided Design using software packages such as HYSYS; these sessions meet an additional nine times each semester.
For each Design IPRO project, a project description is jointly prepared by the course instructor and one faculty advisor, preferably on a topic related to the area of expertise of the latter with the requirement that the project contain a strong design component that requires the application of the process design principles as embodied in material and energy balance calculations, equipment design and sizing, process evaluation, and safety and economic analyses. It is also recommended that the project include an inter-professional component that provides 3 credits to the non-CHE enrollees depending on the tasks assigned.

[image: image4]
Figure 18. The Organizational Structure of the ChE/IPRO 496 (Design IPRO) Course

The IPRO faculty advisor supervises the weekly meetings, defines and assigns the project tasks, checks on the weekly progress, and supervises the integration of the sub-group reports into the production of a final project report and of multiple presentations by the sub-groups.  The course

instructor will teach the basics of computational applied process design and help each group of seniors identify and then implement the design component of their projects. He/she also attends the group meetings on a rotating basis.  
During the spring 2008 semester, the combined ChE/IPRO 296/496 course consisted of 14 ChE seniors, 41 ChE sophomores, and 18 inter-professional students, working on 3 different projects offered by ChE faculty.
5.2.  Prerequisite Flow Chart

Figure 19 describes the prerequisite structure of the courses for ChE program. The humanities, social sciences, and technical electives including IPRO 497 are not shown in this flow chart. The origins of the curriculum lie in CHEM 125, PHYS 123, MATH 151, CS 105, and CHE 100. 
5.3.  Course Syllabi

Tables 5-1 and 5-2 present the complete details of the curricular content and course offerings, while the syllabi of all courses in the curriculum are provided in Appendix A. The order in which the courses appear are: chemical engineering (years 1-4), chemistry, mathematics, physics, interprofessional project, and computer programming. Syllabi of electives in humanities, social sciences, and technical electives are not included in Appendix A as there are variations in the courses taken from one student to another.
Criterion 6. Faculty

6.1.  Leadership responsibilities
The administration of the Chemical and Biological Engineering department is comprised of the 
department chair, associate chair for undergraduate affairs, and associate chair for graduate affairs. The associate chair of the undergraduate affairs is in charge of the undergraduate program in chemical engineering, chairs the undergraduate curriculum committee and the ABET outcome assessment committee, and works in concert with the department chair on issues related to undergraduate education. While the faculty instructors of the freshman CHE courses, CHE 100 and CHE 101, serve as academic advisors for new incoming students in their first academic year at IIT, the associate chair of the undergraduate affairs is their academic advisor for rest of their tenure at IIT and is the academic advisor of all transfer students. The responsibilities of the associate chair include scheduling undergraduate and graduate CHE courses, representing the CHBE department in the Undergraduate Curriculum Committee of IIT, and serving as a liaison with other academic and non-academic departments and colleges on issues related to undergraduate education.

6.2.  Authority and Responsibility of Faculty
The faculty members, having actively participated in the process of establishment and assessment of program goals, objectives and outcomes, are committed to the successful accomplishment of 

Table 5-1 Curriculum

Chemical Engineering

	Year;

Sem or

Quarter
	
	Category (Credit Hours)

	
	
	Math & Basic Sciences
	Engineering Topics

Check if Contains Significant Design (ü)
	General Education
	Other

	
	Course

(Department, Number, Title)
	
	
	
	

	
	Chemical Engineering Requirements (43 cr. hours)
	
	  (    )
	
	

	1
	CHE 100 Introduction to the Profession I (1-2-2)
	
	1  (    )
	
	1

	2
	CHE 101 Introduction to the Profession II (1-2-2)
	
	2  (    )
	
	

	3
	CHE 202 Material and Energy Balances (3-0-3)
	
	3  (    )
	
	

	4
	CHE 301 Fluid Mechanics (3-0-3)
	
	3  (ü )
	
	

	5
	CHE 302 Heat and Mass Transfer Operations (3-0-3)
	
	  3  (ü )
	
	

	5
	CHE 311 Foundations of Biological Science for Engineering (3-0-3)
	
	3  (    )
	
	

	6
	CHE 317 Chemical and Biological Engineering Laboratory I (1-3-2)
	
	2  (    )
	
	

	5
	CHE 351 Thermodynamics (3-0-3)
	
	3  (    )
	
	

	8
	CHE 406 Transport Phenomena (3-0-3)
	
	3  (    )
	
	

	7
	CHE 418 Chemical and Biological Engineering Laboratory II (1-3-2)
	
	2  (ü )
	
	

	7
	CHE 423 Chemical Reaction Engineering (3-0-3)
	
	  3  ü  )
	
	

	6
	CHE 433 Process Modeling and System Theory 
(3-0-3)
	
	3  (    )
	
	

	7
	CHE 435 Process Control (3-0-3)
	
	3  (ü )
	
	

	8
	CHE 439 Numerical and Data Analysis (3-0-3)
	
	3  (    )
	
	

	6
	CHE 451 Thermodynamics II (2-0-2)
	
	2  (    )
	
	

	7
	CHE 494 Chemical Process Design (2-2-3)
	
	3  (ü )
	
	

	
	Mathematics Requirements (18 cr. hours)
	
	  (    )
	
	

	1
	MATH 151 Calculus I (4-1-5)
	5
	  (    )
	
	

	2
	MATH 152 Calculus II (4-1-5)
	5
	  (    )
	
	

	4
	MATH 251 Multivariate and Vector Calculus (4-0-4)
	4
	  (    )
	
	

	3
	MATH 252 Introduction to Differential Equations 
(4-0-4)
	4
	  (    )
	
	

	
	Physics Requirements  (8 cr. hours)
	
	  (    )
	
	

	2
	PHYS 123 General Physics I: Mechanics (3-3-4)
	4
	  (    )
	
	

	3
	PHYS 221 General Physics II: Electromagnetism and Optics (3-3-4)
	4
	  (    )
	
	

	
	Chemistry Requirements (18 cr. hours) 
	
	  (    )
	
	

	1
	CHEM 125 Principles of Chemistry II (3-3-4)
	4
	  (    )
	
	

	3
	CHEM 237 Organic Chemistry I (3-4-4)
	4
	  (    )
	
	

	4
	CHEM 239 Organic Chemistry II (3-4-4)
	4
	  (    )
	
	

	4
	CHEM 343 Physical Chemistry I (3-0-3)
	3
	  (    )
	
	

	5
	CHEM 344 Physical Chemistry II (3-0-3)

   OR BIOL 403 Biochemistry Lectures (4-0-4)
	3
	  (    )
	
	

	
	Computer Science Requirement (2 cr. hours)
	
	  (    )
	
	

	1
	CS 105 Introduction to Computer Programming I 
(2-1-2)
	
	  (    )
	
	2

	1-8
	Humanities and Social Science Requirements ( 21 credit hours of  general education requirements)
	
	  (    )
	21
	

	
	Electrical and Computer Engineering Requirements (3 cr. hours)
	
	  (    )
	
	

	6
	ECE 211 Circuit Analysis I (3-0-3) 

  OR ECE 218 Digital Systems (3-0-3)
	
	3  (    )
	
	

	
	IPRO Requirements (6 cr. hours)
	
	  (    )
	
	

	4
	CHE 296 Introduction to IPRO (0-2-1)
	
	1  (ü )
	
	

	8
	CHE 496 Design IPRO (1-2-2)
	
	2  (ü )
	
	

	6
	IPRO 497
	
	  (    )
	
	3

	6-8
	Technical Electives (12 cr. hours)
	
	3  (    )
	
	9

	TOTALS-ABET BASIC-LEVEL REQUIREMENTS
	44
	51
	21
	15

	OVERALL TOTAL FOR DEGREE 
	131
	
	
	
	

	PERCENT OF TOTAL
	34%
	39%
	16%
	11%

	Totals must 
	Minimum semester credit hours
	32 hrs
	48 hrs            
	
	

	satisfy one set
	Minimum percentage
	25%
	37.5 %     
	
	


Note that instructional material and student work verifying course compliance with ABET criteria for the categories indicated above will be required during the campus visit.

[image: image5.emf]CHEM 125

CHEM 237

CHEM 239

CHE 311

BIOL 403

PHYS 123

PHYS 221

CHEM 343

CHEM 344

MATH 151

MATH 152

CS 105

MATH 251 MATH 252

CHE 100

CHE 101 CHE 202

CHE 296 CHE 301

CHE 302 CHE 317

CHE 418

CHE 351

CHE 406 CHE 451

CHE 433

CHE 423 CHE 435

CHE 439

CHE 494

CHE 496


Figure 19: Prerequisite Flow Chart

these objectives. Creation of new courses and evaluation and modification of existing courses is done by faculty interested in teaching the courses. Proposals for new courses and modifications of existing courses must be approved by the undergraduate curriculum committee of the department and then by the entire department faculty. Courses approved to be offered for the first time or significantly modified must receive further approval from the undergraduate studies committee of IIT. All tenured and tenure-track faculty have active research programs and are heavily involved in teaching, research, and service (Tables 6-1 and 6-2). Their activities therefore include teaching courses, advising undergraduate and graduate students, writing research proposals to secure research funding, dissemination of research results via technical publications, presentations, and seminars, serving on departmental, college, and university committees, carrying out service activities for archival journals, professional societies, and federal and non-federal research funding agencies. The research faculty are involved in research-related activities mentioned above and are also involved, on a case by case basis, in teaching. All the remaining faculty are involved in teaching courses. The workload of each faculty member is described in Table 6-1 and the analysis of each faculty member is provided in Table 6-2.

6.3.  Faculty
The faculty of the CHBE department at present consists of 16 full-time faculty (FT), 4 research faculty, and 5 part-time faculty (PT). 13 of the full-time faculty are tenured (T), 1 full-time faculty member is tenure-track (TT), and all remaining faculty are non-tenured. Two full-time members are involved in the university administration. The workload of each faculty member is described in Table 6-1 and the analysis of each faculty member is provided in Table 6-2. All faculty have doctoral degree as the highest degree. The abbreviated resumes of all faculty are provided in Appendix B in the following order: tenured and tenure-track full-time faculty, full-time non-tenured teaching faculty, full-time research faculty, adjunct faculty, and part-time faculty. 
6.4.  Faculty Competencies
Members of the faculty of the Chemical and Biological Engineering Department of IIT’s Armour College of Engineering and Science are nationally and internationally recognized for their achievements in education and research and for their active involvement in professional societies and service to the profession. All tenured and tenure-track have active research programs and are heavily involved in teaching, research, and service (Tables 6-1 and 6-2). Their activities therefore include teaching courses, advising undergraduate and graduate students, writing research proposals to secure research funding, dissemination of research results via technical publications, presentations, and seminars, serving on departmental, college, and university committees, carrying out service activities for archival journals, professional societies, and federal and non-federal research funding agencies. The research faculty are involved in research-related activities mentioned above and are also involved, on a case by case basis, in teaching.
6.5.  Faculty Size
The faculty of the CHBE department at present consists of 16 full-time faculty (FT), 4 research faculty, and 5 part-time faculty (PT). 13 of the full-time faculty are tenured (T), 1 full-time faculty member is tenure-track (TT), and all remaining faculty are non-tenured. Two full-time members are involved in the university administration. The abbreviated resumes of all faculty are provided in Appendix B in the following order: tenured and tenure-track full-time faculty, full-time non-tenured teaching faculty, full-time research faculty, adjunct faculty, and part-time faculty. The workload of each faculty member is described in Table 6-1 and the analysis of each faculty member is provided in Table 6-2.
6.6.  Faculty Development 

In recognition of the importance of professional interactions to the career development of junior faculty, the department provides them travel grants to attend professional society meetings and technical workshops. Support of travel is decided on a need basis, with the tenure-track faculty receiving the top priority in this regard. As a matter of fact, each tenure-track faculty is supported for travel to at least one, and normally two, meetings, conferences or workshops. Every year, the department also provides travel grants for deserving graduate students to enable them to give presentations at the professional society meetings. The department also facilitates faculty development by providing partial graduate student support in the form of teaching assistantships. Every tenure-track faculty member is assigned a mentor, who besides the department chair, monitors the development and progress of the tenure-track faculty member and provides the necessary guidance. Until a tenure decision is reached, every tenure-track faculty member carries a reduced teaching load and is provided with graduate student support as part of the tenure-track faculty start-up package. For every research grant involving support of more than one graduate student, tuition is subsidized for every additional student by the Graduate College of IIT. The Graduate College also provides an indirect cost rebate as a refund of a portion of the overhead charged on externally sponsored research projects; these funds are often used by the faculty for travel activities related to professional development. Outstanding performance in teaching is recognized via excellence in teaching awards for faculty and graduate teaching assistants.  Development of outstanding teaching skills is a priority of the department and of Armour College of Engineering. For the past few years, the college has organized on-campus teaching workshops, which were well attended by faculty, and were mandatory for all tenure-track faculty. The college has also made available travel funds for tenure-track faculty to attend off-campus teaching and education workshops and conferences.

Criterion 7. Facilities

7.1.  Space
The ChBE department office is located in Suite 127, Perlstein Hall. The offices of the department chair, associate chairs, and administrative staff are in Suite 127. Most faculty members have offices in Perlstein Hall, with the remainder having offices in Wishnick Hall and Technology Park. The unit operations laboratories are housed on the first and second floors of Perlstein Hall. The computational facilities of the department are located in 217 Perlstein Hall. The department faculty have a total of 28 graduate research labs, which include 12 labs in Perlstein Hall, 5 labs in Wishnick Hall, 10 labs in the Engineering Research Building, and one lab in Alumni Hall. The department has two conference rooms that can be used for small group meetings. Since 2004, more than $80,000 has been spent on upgrades to the computational lab and the two conference rooms. Nearly $450,000 has been spent on renovation and modernization of the undergraduate unit operations laboratory on the first floor of Perlstein Hall, named recently the Oldshue Laboratory, in honor of the late Dr. James Oldshue, a legendary chemical engineer and IIT alumnus known all over the world for his seminal contributions to the field of mixing.  

Future projects include developing a network server for use by the ChBE Chair, Associate Chairs, and departmental Staff on the HP Proliant ML150 server that was recently purchased. A graduate student office is also being developed for teaching assistants, commuter students, and students who have not yet decided to work on specific research projects.  This office will be equipped with computers and internet access. 
7.2.  Resources and Support
In formulating its program objectives and outcomes, the Chemical Engineering program recognizes the strong need for integration of modern-day technology into the educational process. As a result, the department is dedicated to providing its students and faculty with state-of-the-art facilities that incorporate all the necessary modern tools for computation, communication and laboratory experimentation. The department’s continual efforts in modernizing these facilities are described in this section.

Undergraduate Laboratories
Since the last ABET visit, modernization of the chemical engineering undergraduate laboratories has been continued by purchasing new laboratory equipment, upgrading the existing units, and allocating more laboratory space.  

The undergraduate laboratories have undergone a major overhaul in contents, equipment, and laboratory space in the academic year 2007-08.  This has been accomplished through substantial donations from many of the department’s benefactors, especially the late Dr. James Oldshue, a legendary chemical engineer and IIT alumnus known all over the world for his seminal contributions to the field of mixing.  Approximately $450,000 has been spent on renovation of the laboratory space and facilities including replacing its air conditioning system, resurfacing the floor, installing security system, and on purchasing and upgrading the experimental equipment.  The approximate breakdown of the funds expended is as follows:  space and facilities - $180,000, CHE 317 laboratory equipment -  $80,000, CHE 418 laboratory equipment - $150,000, laboratory multimedia station - $20,000, data acquisition upgrades - $12,000. The new unit operation laboratory plan provides for experiments in traditional chemical engineering as well as biological engineering.  The two laboratory courses have been renamed “Chemical and Biological Engineering Laboratory I and II” starting the Fall 2007 semester. Complete conversion of the course contents, as reflected by the new names, will be achieved by Fall 2009. Some of the experiments offered during the academic year 2007-08 have included:  

CHE 317 – evaporation, pumps, gas membrane separations, vortex tube thermodynamics, fixed and fluidized beds, heat transfer, conductive and convective heat transfer, fluid friction in pipes, process control, mixing visualization

CHE 418 - liquid-liquid extraction in packed columns, immobilized enzyme conversion of glucose to fructose, PCR amplification of DNA and analysis of DNA by electrophoresis, analysis of pre-cut λDNA, characterization of proteins by electrophoresis, crystallization, catalytic hydrolysis of esters, mixing dynamics, convective mass transfer with electrochemical reaction, fuel cells
The approximate purchase prices of the laboratory equipment acquired in the academic year 2007-08 are as follows. 

1- Immobilized enzyme conversion of glucose to fructose - $27,000

2- Mixing dynamics  - $34,000

3- Crystallization - $28,000

4- Process control - $64,000

5- Mixing visualization  - $23,000

6- Fixed and Fluidized  Bed - $22,000

7- Data acquisition with LabVIEW - $12,000 

Computational Facilities

Since 2004, the department has expended over $50,000 to upgrade the Multimedia Classroom and Advanced Computational Laboratory and other computational facilities in the department.

The Advanced Computer Laboratory currently consists of two Dell SC1420 Power Edge File Servers, and one Lenovo Pentium IV 3000J Series Server.  There are 26 Pentium IV computers in the PC lab that can access the workstations, creating a 26-seat computational lab for instructional activities at the graduate and undergraduate levels. All computers are connected to the IIT computer network by Ethernet. Both the PCs and workstations access the multimedia system to provide data visualization and high-quality presentations via the new Canon Realis SX50 projector. A secondary lab has been created with four Apple Macintosh PCs and a Cannon IPF 7000 poster printer. 

The computational capability for the department is currently provided by three servers that include Linux and Windows. State-of-the-art engineering software licensed in the lab includes HYSYS(, MatLab(, LabView(, ChemCad(, FemLab(, and FORTRAN( programs. A high-speed HP network printer provides free printing service to students. The operating system has been converted to Windows XP Professional(; individual student file storage space has been increased from 10 MB to 250 MB.  A card-access system was installed to ensure secure and uninterrupted use of the PC lab. Students also have access to the university's Computing and Network Services. 

The department has also made a concerted effort to incorporate multimedia applications across the engineering curriculum. One of the conference rooms was upgraded and a new 50” plasma projection screen and computer was installed to accommodate small meetings of 10-12 persons. Two Pentium IV laptops, two LCD projectors, a DVD/VCR system, and a SmartBoard( interactive projection system were purchased for instructional presentation in traditional chemical engineering classrooms. Student services provided on the web are continuously expanding and now include a department homepage that is linked to university’s web page with online applications; faculty department pages with interactive e-mail links and personal pages for class assignments, simulations, etc.; online department publications and presentations; the AIChE student chapter homepage, and an alumni homepage. Students can also access IIT's interactive Blackboard( program that is used by a number of chemical engineering faculty to house the web-based components of their courses.
The CHBE undergraduate (UG) laboratories personnel include the laboratory director, the lab engineer, and the laboratory coordinator.  The lab personnel are responsible for the maintenance and installation of the laboratory equipment, its upgrading, and safety provisions.  The director of the lab proposes purchase of equipment or services to the department chair.  Also available on demand are the University Facilities for major installation projects or repair around the lab and Office of Technological Services for installation of software and maintaining network. The budget for the UG laboratories is planned by the department chair based on the needs of the labs and availability of the funds.  Starting with the academic year 2006-07, an additional source of income has been established for the UG labs by charging lab fees to the enrolled students. The UG lab has successfully pursued its reach out program to industry for equipment and supply donations.  The dollar value of the received items has been considerable and has partially eased the financial load of the laboratory on the CHBE department. The continual improvements in the undergraduate laboratories and computational facilities has made possible largely due to generous financial support of many of the department’s benefactors.
The manpower required to maintain the department's computational capacity includes a full-time lab coordinator that supports all of the computer needs for the computer lab, research lab, and departmental computers, along with 60 hr/week provided by three part-time student workers. A plan to upgrade all existing computers, and replace the existing teacher podium system with a more modern unit has been initiated and will be implemented in the summer of 2008. This computational facilities upgrade process has been carried out regularly on a three-year cycle and has been made possible by the endowment account established at the time of initial construction of the laboratory. The projected upgrade of the computer facilities will be completed prior to the ABET visit and will be in place for Fall 2008 instruction. 

In the department offices, all staff computers were upgraded to Compaq Business Desktops with 2GHz processors and 80 GB hard drives. The student copier was replaced with the Xerox Document Center 425ST.  The Faculty/Staff copier was upgraded to the Konica Minolta BizHub 420, which allows users to both send and receive copies remotely via email through the internet.  

7.3.  Major Instructional and Laboratory Equipment

The description of the major laboratory equipment and computational facilities used for instruction was provided in the previous subsection. A list of major instructional and laboratory equipment is provided in Appendix C.
Criterion 8. Support

8.1.  Program Budget Process and Sources of Financial Support

The department budget is usually assigned by the Dean of the Armour College of Engineering with the approval of the Provost of IIT based on the previous year’s budget and student enrollment in the prior academic year. The budget for the UG laboratories is planned by the department chair based on the needs of the labs and availability of the funds, lab fees are charged based on student enrollment projections resulting from analysis of the previous year data.

8.2.  Sources of Financial Support

The department budget, assigned by the Dean with the approval of the Provost, is the primary source of financial support for the department. This institutional support, along with department endowments and annual industrial support, has enabled the department to achieve its program objectives and maintain healthy departmental financial resources. Starting with the academic year 2006-07, an additional source of income has been established for the UG labs by charging lab fees to the enrolled students. The UG lab has successfully pursued its reach out program to industry for equipment and supply donations.  The dollar value of the received items has been considerable and has partially eased the financial load of the laboratory on the CHBE department. The continual improvements in the undergraduate laboratories and computational facilities has made possible largely due to generous financial support of many of the department’s benefactors. Aggressive fundraising has resulted in the establishment of four different departmental scholarships. These scholarships are endowed through alumni contributions and are awarded based on merit to incoming and continuing students. These departmental scholarships are mostly used to supplement institutional scholarship offers in the Camras and Heald categories whenever students of high-merit are identified.  The scholarships are either used to directly supplement the student’s financial package or are allocated as “undergraduate research” funds.  The latter option allows the department to attract highly talented students who have a strong interest in acquiring research skills at the undergraduate level as a means of broadening their exposure to the field of chemical engineering and of preparing them for graduate studies and/or for future careers in research and development.
8.3.  Adequacy of Budget

The department budget, assigned by the Dean with the approval of the Provost, is the primary source of financial support for the department. This institutional support, along with department endowments and annual industrial support, enables the department to meet its financial obligations.
8.4.  Support of Faculty Professional Development
In recognition of the importance of professional interactions to the career development of junior faculty, the department provides them travel grants to attend professional society meetings and technical workshops. Support of travel is decided on a need basis, with the tenure-track faculty receiving the top priority in this regard. As a matter of fact, each tenure-track faculty is supported for travel to at least one, and normally two, meetings, conferences or workshops. Every year, the department also provides travel grants for deserving graduate students to enable them to give presentations at the professional society meetings. The department also facilitates faculty development by providing partial graduate student support in the form of teaching assistantships. Every tenure-track faculty member is assigned a mentor, who besides the department chair, monitors the development and progress of the tenure-track faculty member and provides the necessary guidance. Until a tenure decision is reached, every tenure-track faculty member carries a reduced teaching load and is provided with graduate student support as part of the tenure-track faculty start-up package. For every research grant involving support of more than one graduate student, tuition is subsidized for every additional student by the Graduate College of IIT. The Graduate College also provides an indirect cost rebate as a refund of a portion of the overhead charged on externally sponsored research projects; these funds are often used by the faculty for travel activities related to professional development. Outstanding performance in teaching is recognized via excellence in teaching awards for faculty and graduate teaching assistants.  Development of outstanding teaching skills is a priority of the department and of Armour College of Engineering. For the past few years, the college has organized on-campus teaching workshops, which were well attended by faculty, and were mandatory for all tenure-track faculty. The college has also made available travel funds for tenure-track faculty to attend off-campus teaching and education workshops and conferences.

8.5.  Support of Facilities and Equipment
The CHBE undergraduate (UG) laboratories personnel include the laboratory Director, the lab engineer, and the laboratory coordinator.  The lab personnel are responsible for the maintenance and installation of the laboratory equipment, its upgrading, and safety provisions.  Also available on demand are the University Facilities for major installation projects or repair around the lab and Office of Technological Services for installation of software and maintaining network.

8.6.  Adequacy of Support Personnel and Institutional Services
The departmental support personnel and academic services at IIT are adequate. The CHBE undergraduate (UG) laboratories (which include both the experimental and computational laboratories) personnel include the laboratory director, the lab engineer, and the laboratory coordinator.  The lab personnel are responsible for the maintenance and installation of the laboratory equipment, its upgrading, and safety provisions. The director of the lab proposes purchase of equipment or services to the department chair.  Also available on demand are the University Facilities for major installation projects or repair around the lab and Office of Technological Services for installation of software and maintaining network. The manpower required to maintain the department's computational capacity includes a full-time lab coordinator that supports all of the computer needs for the computer lab, research lab, and departmental computers, along with 60 hr/week provided by three part-time student workers. 
Criterion 9. Program Criteria

The program criteria for “Chemical Engineering” programs as established under the leadership of the American Institute of Chemical Engineers (AIChE) require the demonstration that the program graduates have:

. . . thorough grounding in chemistry and a working knowledge of advanced chemistry such as organic, inorganic, physical, analytical materials chemistry, or biochemistry, selected as appropriate to the goals of the program; and working knowledge, including safety and environmental aspects, of material and energy balances applied to chemical processes; thermodynamics of physical and chemical equilibria; heat, mass, and momentum transfer; chemical reaction engineering; continuous and stage-wise separation operations; process dynamics and control; process design; and appropriate modern experimental and computing techniques.

It is evident from the curricular information (presented in Tables 5-1 and 5-2 and Appendix A) and from the stated goals, objectives and outcomes of the program (Criteria 2 and 3) that the requirements for a Bachelor of Science degree in Chemical Engineering at IIT, not only meet, but exceed, these program criteria. Specifically in the area of chemistry, a total of 18 credits are utilized to provide the necessary thorough background (Chem 125: Principles of Chemistry II) and an advanced knowledge in three areas of chemistry, namely: Organic Chemistry (Chem 237 and Chem 239), Physical Chemistry I (Chem 343) and Physical Chemistry II (Chem 344) or Biochemistry (Biol 403). Entering students with an identified deficiency in chemistry (as per the result of a placement examination) are required to take Chem 124: Principles of Chemistry I, prior to being allowed to start the regular chemistry series. 

General Criteria for Advanced-Level Programs
Not applicable.
Table 5-2.  Course and Section Size Summary
Chemical Engineering (2007-08)

	Course No.
	Title
	Responsible Faculty Member
	No. of Sections

Offered in Current Year
	Avg. Section Enrollment

	
	
	
	
	

	
	
	
	
	
	Lecture1
	Laboratory1
	Other1

	CHE 100
	Introduction to the Profession I (1-2-2)
	Teymour,

Perez Luna
	2
	16
	33%
	67%
	

	CHE 101
	Introduction to the Profession II (1-2-2)
	Teymour,

Perez Luna
	2
	17
	33%
	67%
	

	CHE 202
	Material and Energy Balances 

(3-0-3)
	Zdunek, Aderangi
	2
	29
	100%
	
	

	CHE 301
	Fluid Mechanics (3-0-3)
	Kizilel, Venerus
	2
	15
	100%
	
	

	CHE 302
	Heat and Mass Transfer Operations (3-0-3)
	Aderangi
	2
	14
	100%
	
	

	CHE 311

/CHE 412
	Foundations of Biological Science for Engineering (3-0-3)
	Gidalevitz
	1
	23
	100%
	
	

	CHE 317
	Chemical and Biological Engineering Laboratory I (1-3-2)
	Aderangi
	1
	17
	25%
	75%
	

	CHE 351
	Thermodynamics (3-0-3)
	Prakash, Venerus
	2
	14
	100%
	
	

	CHE 406
	Transport Phenomena (3-0-3)
	Venerus, Schieber
	2
	30
	100%
	
	

	CHE 418
	Chemical and Biological Engineering Laboratory II (1-3-2)
	Aderangi
	1
	16
	25%
	75%
	

	CHE 423
	Chemical Reaction Engineering (3-0-3)
	Ramani
	1
	18
	100%
	
	

	CHE 426
	Statistical Tools for Chemical Engineers (3-0-3)
	Moschandreas
	1
	15
	100%
	
	

	CHE 430
	Petrochemical Systems Design 

(3-0-3)
	Lindahl
	1
	5
	100%
	
	

	CHE 433
	Process Modeling and System Theory (3-0-3)
	Kizilel
	1
	19
	100%
	
	

	CHE 435
	Process Control (3-0-3)
	Chmielewski
	1
	16
	100%
	
	

	CHE 439
	Numerical and Data Analysis 

(3-0-3)
	Jacobsen
	1
	21
	100%
	
	

	CHE 451
	Thermodynamics II (2-0-2)
	Prakash
	1
	21
	100%
	
	

	CHE 470
	Introduction to Polymer Science (3-0-3)
	Duvall
	1
	7
	100%
	
	

	CHE 494
	Chemical Process Design (2-2-3)
	Abbasian
	1
	16
	50%
	50%
	

	CHE 498
	Chemical Process Safety Design (3-0-3)
	Lindahl
	1
	4
	100%
	
	

	CHE 296
	Introduction to IPRO (0-2-1)
	Parulekar
	1
	42
	33%
	67%
	

	CHE 496
	Design IPRO (1-2-2)
	Parulekar
	1
	14
	33%
	67%
	


1  Enter the appropriate percent for each type of class for each course (e.g., 75% lecture, 25% laboratory).

Table 6-1.  Faculty Workload Summary – Academic Year 2007/2008

Chemical Engineering

	Faculty Member    (name)
	FT  or 

PT4
	Classes Taught (Course No./Credit Hrs.)

Term and Year1
	Total Activity Distribution2

	
	
	
	Teaching
	Research/Scholarly Activity
	Other3

	Abbasian, Javad
	FT
	ChE 494, ChE 591, ChE 691
	50%
	50%
	

	Aderangi, Nader
	FT
	ChE 202, ChE 302, ChE317, ChE 418
	85%
	15%
	

	Arastoopour, Hamid
	FT
	Dean, Armour College, ChE 591, ChE 691
	-
	20%
	80%

	Chmielewski, Don
	FT
	ChE 435, ChE 514, ChE 530, ChE 591, ChE 691
	45%
	45%
	10%

	Cinar, Ali
	FT
	Vice Provost, ChE 591, ChE 691
	-
	20%
	80%

	Gidaspow, Dimitri
	FT
	ChE 406, ChE 501, ChE 591, ChE 597, ChE 691, ChE 536, ChE 551
	35%
	55%
	10%

	Linden, Henry
	FT
	None
	-
	40%
	60%

	Myerson, Allan
	FT
	Provost, ChE 591, ChE 691
	-
	20%
	80%

	Parulekar, Satish
	FT
	ChE 296, ChE 496, ChE 525, ChE 577, ChE 591, ChE 691
	35%
	45%
	20%

	Perez-Luna, Victor
	FT
	ChE 100, ChE 101, ChE 506, ChE 580, ChE 591, ChE 691
	33%
	67%
	

	Prakash, Jai
	FT
	ChE 351, ChE451, ChE 591, ChE 691
	35%
	55%
	10%

	Ramani, Vijay
	FT
	ChE 423, ChE 593, ChE 567
	50%
	50%
	

	Schieber, Jay
	FT
	ChE 406, ChE 553, ChE 597, ChE 575, ChE 691
	35%
	55%
	10%

	Teymour, Fouad
	FT
	ChE 100, ChE 101, ChE 591, ChE 691
	30%
	40%
	30%

	Venerus, David
	FT
	ChE 301, ChE 406, ChE 351, ChE 591, ChE 691
	35%
	55%
	10%

	Wasan, Darsh
	FT
	ChE 582, ChE 591, ChE 600, ChE691
	15%
	15%
	70%

	Zdunek, Alan
	FT
	ChE 202, ChE 503
	30%
	70%
	

	Al-Hallaj, Said
	FT
	ChE 497, ChE 591, ChE 597, ChE 541
	15%
	70%
	15%

	Duvall, Robert
	PT
	ChE 470
	100%
	
	

	Lindahl, Harold
	PT
	ChE 430, ChE 498, ChE 508, ChE 515
	100%
	
	


1. 1  Indicate Term and Year for which data apply (the academic year preceding the visit).

2. 2  Activity distribution should be in percent of effort. Members' activities should total 100%.

3. 3  Indicate sabbatical leave, etc., under "Other."


4. 4  FT = Full Time Faculty        PT = Part Time Faculty

Table 6-2.  Faculty Analysis - Academic Year 2007/2008

Chemical Engineering
	Name
	Rank
	Type of

Academic

Appointment

TT, T, NTT
	FT or PT
	Highest Degree and Field
	Institution from which Highest Degree Earned & Year
	Years of Experience
	Professional Registration/

Certification
	Level of Activity (high, med, low, none) in:

	
	
	
	
	
	
	Govt./Industry Practice
	Total Faculty
	This Institution
	
	Professional

Society
	Research
	Consulting

/Summer

Work in Industry

	Abbasian, Javad
	AP
	T
	FT
	PhD /Gas Engineering
	Illinois Institute of Technology /1978
	20 
	18 
	9 
	None
	High
	High
	Medium

	Aderangi, Nader
	L
	NTT
	FT
	PhD/Chemical
	Illinois Institute of Technology/ 1978
	30 
	28
	20 
	None
	none
	Medium
	Low

	Arastoopour, Hamid
	P
	T
	FT
	PhD/ Gas Engineering
	Illinois Institute of Technology / 1978
	30 
	30 
	20 
	None
	High
	High
	Medium

	Chmielewski, Don
	AP
	T
	FT
	PhD/

Chemical
	UCLA  /  2000
	10 
	8 
	8 
	None
	Medium
	Medium
	Medium

	Cinar, Ali
	P
	T
	FT
	PhD / Chemical
	Texas A&M / 1976
	
	30
	24
	None
	High
	Med
	Low

	Gidaspow, Dimitri
	P
	T
	FT
	PhD 
	Illinois Institute of Technology / 1962
	
	45  
	45
	None
	High
	Medium
	Low

	Linden, Henry
	P
	T
	FT
	PhD
	Illinois Institute of Technology / 1952
	 
	54
	54
	None
	High
	Low
	High

	Myerson, Allan
	P
	T
	FT
	PhD / Chemical
	University of Virginia / 1977
	
	31
	8
	Yes
	Medium
	Medium
	Medium

	Parulekar, Satish
	P
	T
	FT
	PhD / Chemical
	Purdue University / 1983
	25 
	23 
	23 
	None
	Medium
	Medium
	Low

	Perez-Luna, Victor
	AP
	T
	FT
	PhD / Chemical
	University of Washington / 1989
	21 
	12 
	8 
	None
	Medium
	High
	Low

	Prakash, Jai
	P
	T
	FT
	PhD / Physical Chemistry
	Case Western Reserve University 1990
	10 
	10 
	10 
	None
	Medium
	High
	Low

	Ramani, Vijay
	aP
	TT
	FT
	PhD / Chemical
	University of Connecticut  2004
	
	
	
	None
	Medium
	High
	Medium

	Schieber, Jay
	P
	T
	FT
	PhD/ Chemical
	University of Wisconsin  1989
	25 
	17 
	12 
	None
	Medium
	High
	High

	Teymour, Fouad
	P
	T
	FT
	PhD/ Chemical 
	University of Wisconsin  1989
	20 
	18 
	15 
	None
	Medium
	Medium
	Low

	Venerus, David
	P
	T
	FT
	PhD/ Chemical
	Penn State 1989
	20 
	20 
	20 
	None
	Medium
	High
	Low

	Wasan, Darsh
	P
	T
	FT
	PhD / Chemical
	University of California 1965
	43 
	43 
	
	None
	High
	Medium
	Medium

	Zdunek, Alan
	RAP
	NTT
	PT
	PhD/ Chemical 
	Illinois Institute of Technology  1990
	18 
	1
	1
	None
	High
	High
	Low

	Al-Hallaj, Said
	RAP
	NTT
	FT
	PhD/  Chemical
	Illinois Institute of Technology 1999
	10  
	8 
	8 
	None
	High
	High
	Low

	Duvall, Robert
	L
	NTT
	PT
	PhD/ Metallurgical 
	Illinois Institute of Technology  1993
	35  
	20 
	20 
	Yes
	High
	-
	High

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


Instructions:  Complete table for each member of the faculty of the program.  Use additional sheets if necessary.  Updated information is to be provided at the time of the visit.  The level of activity should reflect an average over the year prior to visit plus the two previous years.
Column 3 Code:  TT = Tenure Track      T = Tenured      NTT = Non Tenure Track   P = Professor,  AP = Associate Professor, aP = Assistant Professor,

RAP  = Research Associate Professor,  L = Lecturer
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