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BACKGROUND INFORMATION

A. Contact Information

 The contact for the program is:

Hongbin Li, Professor and Program Director
Department of Electrical and Computer Engineering
Stevens Institute of Technology, Hoboken, NJ 07030
PH: 201-216-5604; FAX: 201-216-8246
Email: Hongbin.Li@stevens.edu

The contact for the department is:

Yu-Dong Yao, Professor and Department Director
Department of Electrical and Computer Engineering
Stevens Institute of Technology, Hoboken, NJ 07030
PH: 201-216-5264; FAX: 201-216-8246
Email: Yu-Dong.Yao@stevens.edu

B. Program History

The Electrical Engineering Program 
In 1884, the Department of Applied Electricity was established at Stevens. The name was changed to the Department of Electrical Engineering in 1903. The first electrical engineering courses were introduced in 1884, one of the first in the nation. These courses became part of elective sequences within the general Engineering Program. In 1974, Electrical Engineering became a concentration within the Engineering Program. In 1986, the Electrical Engineering Program was accredited by ABET as a separate program. The program has been continuously accredited, with the most recent ABET visit in 2009. 

Some recent educational activities within the program are highlighted here.

1. NSF funded educational activities

Between 2005 and 2011, the Department of Electrical and Computer Engineering (ECE) hosted an NSF Research Experiences for Undergraduates (REU) Site (http://www.stevens.edu/wireless/reu/), with Prof. Yao as PI. Participants of this summer program were undergraduate students recruited nationwide with special interests in wireless communication systems. These students worked jointly with Stevens students from the Scholars Program and the Innovation & Entrepreneurship Summer Program on their selected research topics. Student projects ranged from software radio design, to robotic networking and multimedia communications. 

In addition, faculty members of the ECE department have recently completed two NSF CCLI/TUES projects on curriculum and courseware development for undergraduate education on medical imaging (Prof. Man, 2007-2013) and nanorobotics applications (Prof. Guo, 2009-2012). ECE faculty members have also frequently contributed to institute wide large scale educational initiatives led by the Center for Innovation in Engineering and Science Education (CIESE) (http://ciese.org/) at Stevens. In a recent NSF ITEST project (2009-2014, $2.5M), Prof. Lawrence (as co-PI) collaborated with CIESE to expand an educational program to bring engineering experiences to underrepresented communities through building under water robots, creating social networks, and producing webcasts. The outcomes of these activities are regularly published in the proceedings of ASEE annual conferences and IEEE Transactions on Education.

2. New components to the program

In March 2008, the IEEE Stevens student section conducted an informal survey on the needs to improve the ECE programs. A major response received was a power engineering concentration. This was based on the understanding that the power grid in America needs to be revamped and there will be demand for electrical engineers that specialize in power engineering. The increased attention on green energy and sustainability further reinforces such need. This view was echoed by the ECE Advisor Board during the board meeting in Sep. 2008. After several years of preparation, a new concentration on “power engineering” was introduced in 2011 for both Electrical Engineering and Computer Engineering students and was approved by the School of Engineering Curriculum Committee. This concentration currently consists of EE 589 Introduction to Power Engineering (Fall 2014 enrollment 31) and EE 590 Smart Grid (Spring 2015 enrollment 21). More power engineering courses are under development, which will include topics such as power electronics, green computing, power system communication and protection etc. 
In Spring 2014, NBC Universal (NBCU) in partnership with Business-Higher Education Forum (BHEF) approached Stevens and expressed the need of an up-to-date Media Engineering program that can address the requirements of modern broadcasting industry. We also recognize that such need is not limited to the traditional broadcasting industry. With the ubiquity of the Internet, mass media publishing becomes a common practice from giant content providers to small studios. The skills of media production, delivery and management can be appealing to a much wider range of employers. After careful studies of existing programs, we introduced a Media Engineering minor for undergraduate Electrical Engineering and Computer Engineering students in Spring 2015. This minor program consists of six interdisciplinary courses, and a specialized senior design jointly supervised by Stevens professors and UNBC engineers.

3. Expansion of the faculty

Over that past six years, the ECE department has been actively recruiting new faculty members to meet the demands of increased student population. Six new faculty members have been hired, and one new offer was made this year. Consequently our faculty size has been increased by one third. Most of these new faculty members are actively involved in undergraduate education. They brought in their unique talents and offered many new courses to our undergraduate students.  Many of these courses are specialized software and hardware skill courses that we could not offer previously.

History of the Stevens Core Engineering Curriculum Prior to the Last General Review in 2009 
The Stevens Engineering Curriculum embodies the traditions of Stevens Institute by providing a distinctive broad-based education that has been its hallmark since 1870. While rooted in tradition, the curriculum is also responsive to the evolving needs of the various constituencies of the Charles V. Schaefer Jr. School of Engineering & Science and to improvements in pedagogy. 

The structure of the current engineering curriculum (the base template of all programs) was significantly influenced by changes introduced in 1998 and 2005 that represented a response to a number of important factors. Of major influence were strong signals from industry, government, the National Academy and in turn from ABET, to reform engineering education. Engineering educators nationwide were called upon to explicitly address defined educational outcomes for their programs that included not only the technical competencies typically associated with engineering, but to also include a range of other competencies judged to be essential for graduating engineers.

The Stevens broad-based approach to engineering education provided a platform that could readily adapt to these new demands. It did so by combining the technical depth in each engineering program needed for entry to a technical career in that discipline with the breadth provided by a significant common core of technical and non-technical subjects across all engineering programs. The curriculum thus continues the Stevens tradition of preparing our graduates for their careers in the broader sense, and for life, not just a first technical position. 

The Design Spine was the most significant component of the 1998 major curriculum revision. Stevens had been a national leader in the enhancement of design education through its introduction in 1993 of a core design course in each of Freshman, Sophomore and Junior years. These courses were taken by all engineering students, working in teams not dictated by the student’s engineering program and addressing multi-disciplinary topics. This evolved into the Design Spine in 1998 with a design course in every semester, with the first five of these core design courses common to all programs and the final three being program-specific. Of particular note is the linkage of the design courses to the engineering science courses taught concurrently where possible. The Design Spine not only affords the opportunity to enhance the technical design skills of students, but also provides a means to address the so called “soft skills” that have continued to be a primary focus of the national debate on curriculum reform. Competencies in problem solving, effective communication, teamwork, project management, ethics, and economic analysis can all be addressed in the Design Spine. The Design Spine also can help contribute to the competency in entrepreneurial thinking that was added as an outcome for all programs in the 2005 revisions.

Evolution of the Stevens Core Engineering Curriculum Since the Last General Review in 2009
While the major curriculum revisions in 1998 and 2005, together with the subsequent continuous improvements, had been effective in moving Stevens forward educationally, it was recognized that there was room for improvement, particularly in the areas of student outcomes and student satisfaction. In 2011, the Institute initiated a comprehensive strategic planning process. This process was very comprehensive and inclusive, drawing on participation from faculty, staff, undergraduate and graduate students, alumni, and Board of Trustees members. The final, 10-year Strategic Plan (2012-2022) was approved by the Board in the summer of 2012. The Plan is available at: http://www.stevens.edu/news/content/strategic-plan
Importantly, the planning process identified as the Institute’s vision, that “Stevens will be a student-centric technological research university”. Specific mid-point and final target metrics were established, in areas ranging from first-year retention and 6-year graduation rate, to external research support and alumni giving. The Plan also informed the School of Engineering and Science’s faculty and leadership as we together strive to ensure continuous improvement in student outcomes. Central to this process is a collection of assessment activities that include:

· Centralized collection and analysis of student course and instructor evaluations. The Provost in 2011 established the Office of Institutional Research & Effectiveness which as part of its responsibilities the gathering, analysis and dissemination of evaluations.

· Activities at the School and Institute level to promote the dissemination and adoption of evidence-based effective teaching methods and tools.

· The reinforcement of the role of external advisory boards in each of the 8 academic departments in the School, and of the School of Engineering & Science itself.

· Engagement of the undergraduate students via a new organization, the Student-Faculty Alliance, which promotes more informal, honest dialogue regarding the student learning experience, student life, career aspirations, etc.

Improvements to the Core Curriculum since the last General Review in 2009 were informed by these activities, by the School’s undergraduate curriculum committee, and by various faculty working groups. 

The changes are described in more detail under Criterion 4. The major changes are summarized here.

· Evaluation of student outcomes in the two Freshman Year calculus courses led to addition of an extra credit to each to better allow for coverage of topics. A Mathematics Task Force report building on the earlier assessments resulted in a major restructuring of foundational mathematics for the engineering programs. Courses were restructured into sequential 2-credit modules, allowing for better targeting of these to students’ progress. Innovative pedagogy was incorporated in a blended learning approach using online content and basic assessments, with class time more focused on team-based authentic problems and modeling. 

· The core Freshman Year humanities requirements were changed for all programs to require two new courses. CAL 103 Writing & Communications Colloquium ensures a basic foundation in these topics to all students consistent with the importance to the core educational outcomes. The second course, CAL 105 Colloquium: Knowledge, Nature & Culture provides all students with a broad introduction to the humanities, one they can build upon in their subsequent humanities and social science courses. 

· A new core 2-credit course on Innovation & Entrepreneurial Thinking was introduced into the second semester of Freshman year to get students oriented early in the program to these key attributes for success. The E101-102 Engineering Experiences course (1 credit pass/fail) which previously spanned over the two semesters of the Freshman year was consolidated into the Fall semester to accommodate the new course. 

· A pilot to better integrate the core innovation & entrepreneurship course in Semester 7 with the senior design capstone courses has been underway along with a reorganization of the capstone to provide a common template for workflow across all programs while allowing for individual program needs. This reorganization places oversight of the capstone with Professors of Design and better supports multi-disciplinary projects and more uniformity in addressing many of the outcomes that the capstone supports

There have been some other contextual changes at Stevens that are relevant background to the Self Study:

· New policies and guidelines have been introduced on faculty hiring and on the designation of faculty titles and the advancement path for non-tenure tack faculty.

· Stevens was awarded an NSF ADVANCE Grant in 2014 that while focused on advancing women faculty in their careers is also leading to positive changes that can benefit all faculty. A particular focus of the ADVANCE program is the environment for non-tenure track, full-time faculty. Such faculty are growing in number nationally and at Stevens and serve a key role in undergraduate education. 

· In order to support the goal of enhancing the global perspective of our students, a new Office of International Programs has been created and a very experienced Director hired in 2014. She is individually, and in concert with faculty who have international connections and interests, rapidly growing the opportunities for our students to engage in international experiences, both traditional semester study abroad and short-term experiences, and promoting these to the students. We are seeing a strong response from the students to these efforts.

· Stevens has historically not offered language courses. Basic language courses are not accepted by the College of Arts & Letter’s (CAL) for humanities credit. Such courses can however be transferred in from other institutions for general elective credit. In order to support the goal of building global perspective and encouraging international experiences for our students, CAL in 2014 introduced a program of foundational language courses as non-credit offerings.

C. Options

The baccalaureate program in Electrical Engineering does not include any official options or tracks. However, many options are available to students by the use of their free elective courses or by overloading. In this way, they can take additional specializations using courses from our masters programs, including computer architectures, embedded systems, microelectronic devices, signal processing and telecommunications etc. They may also use these available slots in their schedule to take a minor in other disciplines, such as Computer Engineering, Green Engineering etc. 

D. Program Delivery Modes

The program is currently offered in two modes.  There are no differences among the different modes in the attainment of ABET criteria.

Four Year Day Mode

The four-year on-campus day mode is the primary mode of offering. A number of students who experience difficulties in their first semester choose a reduced-load program at no extra cost, which results in graduation in 5 years. Some of these students are able to return to the 4-year track by taking summer courses or overloading in subsequent years.  

Several of the technical electives are drawn from the electrical and computer engineering 500-level graduate course offerings. This affords our students more flexibility in scheduling electives and core courses. The use of graduate courses in the baccalaureate program is justified on the basis that the master’s program is designed as an entry-level program, in which students from other engineering disciplines may gain entrée to the electrical engineering field.

Cooperative Education Mode

A significant number of students (approx. 40% of all engineering students) opt for the five-year Cooperative Education day mode (see section on Career Development and Cooperative Education under Criterion 1).
E. Program Locations

The program is only offered on the campus of Stevens Institute of Technology, located at Castle Point on Hudson, Hoboken, New Jersey 07030. 

F. Public Disclosure

The Program Education Objectives and Student Outcomes are posted at

http://www.stevens.edu/ses/ece/undergrad/objectives
The enrollment and graduation data are posted at 
http://www.stevens.edu/provost/oire/fast-facts/abet
The Program Mission Statement, Program Education Objectives and Program Curriculum are also posted on Stevens Catalog

http://www.stevens.edu/catalog/ses/ece/index.html
G. Deficiencies, Weaknesses or Concerns from Previous Evaluation(s) and the Actions Taken to Address Them
There was no deficiency, weakness or concern for the Electrical Engineering program from the previous ABET evaluation in 2010. 
GENERAL CRITERIA
CRITERION 1.  STUDENTS

A. Student Admissions

The university's strategic goal of greater national reputation and recognition as well as stronger presence in research can be directly linked in part to the goals and objectives regarding admissions and retention. The Office of Undergraduate Admissions is responsible for the recruitment and acceptance of students with strong academic records to handle the challenging curricula while maintaining a diverse and talented student population. 

Stevens uses both early and regular decision strategies for securing the matriculation of the entering classes. In recent years, early decision has comprised 30 percent of the entering class. Ninety-five percent of applicants use the online application option. Four years ago Stevens became a member of the Common Application that allows students to submit one application for a variety of colleges. Stevens considers the following in its admissions decisions:

· Interview: All applicants are interviewed by an admissions counselor. The interview is a key component because it sheds light on the student's demeanor, personality, and academic motivation. This requirement is a distinguishing characteristic of our process. 

· High school/college transcript: Special attention is given to the student's academic performance in the sciences, mathematics, and English subjects. 

· High School recommendations: Two recommendations are required of all applicants with at least one teacher recommendation and one guidance or college counselor. Stevens has placed greater importance on this requirement as it helps determine academic motivation and potential for success.

· Essay: A personal statement allows for greater depth of understanding and motivation of the student as well as creativity and communication skills.

· Standardized test scores: Stevens accepts either ACT or SAT and will use the best score reported in the evaluation of the student. Since the university is focused mainly on the areas of math, science, and technology, the population of applicants tend to have stronger math sub-set scores. However, Stevens has always made a point to value the English areas of the test, because good communication is essential for student success.

The Office of Undergraduate Admissions conducts periodic reviews to understand and monitor national trends in academic interest and demographic changes. This information is used to maintain the academic standards, grow and develop new recruitment programs or new student incentive programs, and to attract new and diverse students. Finally, Stevens examines student submissions to the College Board Admitted Student Questionnaire (ASQ). This survey is given to enrolling and non-enrolling accepted students shortly after the May 1 deposit deadline. The questionnaire asks for each student's opinions and impressions of the various characteristics and qualities associated with their college choice.

B. Evaluating Student Performance

Course objectives and outcomes are provided to the students with a course outline for each course, which describes the course’s purpose, objectives, procedures, requirements, and content, and, if appropriate, lists the specific objectives for each lesson. The Program Committee is responsible for reviewing them to ensure that course objectives are consistent with program objectives. 

Students may see their grades as well as their entire transcripts, on “Web for Students”. The report reflects final grades, average for the term, and cumulative average. In accordance with the Privacy Act, students must give permission in writing for the University to share the academic reports with their parents or guardians. Final course grades are assigned grade points as shown in the following table:

	A
	A-
	B+
	B
	B-
	C+
	C
	C-
	D
	F
	P

	4.00
	3.67
	3.33
	3.00
	2.67
	2.33
	2.00
	1.67
	1.00
	0.00
	0.00


The transcript shows a report similar to the following example for each semester:

  ------------------------2014 Fall--------------------------   
  CAL -103-L   Writing & Communications     B    3.00   9.00 
  CH  -115-RC  General Chemistry I          B+   3.00   9.99 
  CH  -117-F   General Chemistry Lab I      A    1.00   4.00 
  E   -101-B   Engineering Experience 1     P    1.00        
  E   -120-C   Engineering Graphics         A    1.00   4.00 
  E   -121-F   Engineering Design I         A    2.00   8.00 
  MA  -123-E   Calc2A:Series,Vectors, Func  A    2.00   8.00 
  MA  -124-E   Calc2B:Calc of Func Two Var  A    2.00   8.00 
  -----------------------------------------------------------
         Dean's List                                         
                      AHRS    EHRS    QHRS    QPTS     GPA   
       Current        15.00   15.00   14.00   50.99   3.642  
       Cumulative     19.00   19.00   18.00   64.99   3.611
The grade points for each course are multiplied by the credits for that course to obtain the number of quality points earned for that course, shown in the right-hand column (pass/fail courses excluded). These are summed for each semester to produce the total number of quality points, shown in the printed transcript under each semester labeled QPTS, both for the current semester only, and cumulatively as a sum including prior semesters. The transcript also shows the sum of the credits attempted in the current semester under the heading AHRS. EHRS are the “earned credit hours” which are equal to AHRS minus courses that have grade of F, W, or that were repeated. Current or cumulative quality hours (QHRS) are equal to the EHRS minus credits taken pass/fail. Finally, the grade point average (GPA) is computed by dividing QPTS by QHRS.

The Cumulative GPA is an index of cumulative performance in the academic program and corresponds to grade point average (GPA) or grade point ratio (GPR) in other colleges and universities. The Cumulative GPA, QPTS and QHRS are available to the student along with the final semester grades on their transcript.

All students are required to maintain a minimum Grade Point Average of 2.0. If a student's Grade Point Average for a semester falls below a 2.0, the Faculty Committee on Undergraduate Promotions, under the direction of the Office of Undergraduate Academics, will place the student into one of the following categories: Academic Probation or Required to Withdraw. The latter category usually requires more than one semester of poor performance, or because the student obtained an F or a W three separate times for the same course.

In all cases the students receive a letter from the Office of Undergraduate Academics discussing the student's performance and corrective measures to be taken. Additionally, all students on Academic Probation are placed in the Academic Support Program (ASP), which requires that the student fills out a Self-Evaluation Questionnaire and meets regularly with one of the academic deans during the following semester.

To satisfy the academic portion of the graduation requirements, an engineering student must

· Complete successfully (“D” or better) each course in the core curriculum or provide transfer equivalence

· Satisfy the requirements for the engineering major (“D” or better in each course)

· Achieve a 2.00 Cumulative Grade Point Average (GPA)
Prerequisites are enforced by a combination of advising and by enrollment restrictions coded into the online enrollment system. If a student does not have a required prerequisite, he or she cannot enroll. 

This year, a gap was recognized in the online prerequisite enforcement mechanism. Most programs, including Electrical Engineering program, allow undergraduate students to take lower-level (500-level) graduate courses as technical electives. However, undergraduate prerequisites were not imposed on graduate courses because that would prevent most graduate students from enrolling. A new system is currently being implemented to correct this situation. For each graduate course that is either a requirement or a selected elective choice, a special section will be created for undergraduates, designated section “UA.” Undergraduates will not be allowed to enroll in the normal section (section A) of the course. The UA section will have the prerequisite associated with it, and will restrict enrollment to those students who have the prerequisite. 

C. Transfer Students and Transfer Courses

The Office of Undergraduate Admissions coordinates the transfer student acceptance system. This system is described in the Applying for Admission to Stevens’ section of the Undergraduate Course Catalog, which is published annually and is available online at the Stevens website (http://www.stevens.edu/catalog/front). The credit evaluation process begins with a transfer student submitting a Transfer Credit Evaluation Form to the Office of Undergraduate Admissions. This form lists all of the courses the student wishes to have evaluated. Course Catalog descriptions from the respective institutions where these courses were taken are also required. In some cases, the Office of Undergraduate Admissions may also request a course syllabus for a course that is being evaluated. The more information a student provides the better chance they have of receiving credit.

The Transfer Credit Evaluation Form is sent to the Program director who then either directly evaluates the transfer course or refers it to other appropriate members of the Program Faculty. The faculty member evaluates the transfer request and then signs the form to either certify that there is an equivalent Stevens course and to allow the transfer or to signify that no transfer can be granted. The completed form is returned to Undergraduate Admissions.

The Admissions Department then seeks final approval from the Office of Undergraduate Academics. Upon receipt of the approval, the student is notified of the results, and the Registrar is informed in order to update the student's academic record.

The following guidelines are used when evaluating transfer credits:

· Students must receive a C or higher in order for the credits to transfer.

· Students with credits earned 5 years or more from their date of attendance will be evaluated for credit on a case-by-case basis.

· Foreign language credits are transferred as general electives.

· Stevens Institute of Technology does not guarantee that credits earned elsewhere will fully satisfy the Stevens course requirements.

In all cases, the evaluation is based upon the equivalence and level of coverage of the subject matter to the appropriate Stevens course. The placement of the proposed transfer course in the other institution’s curriculum, its prerequisites, and the number of credits, course outline and text are all reviewed. Courses taken on a pass/fail basis are unacceptable. Each student must complete at least 50% of the courses toward a degree at Stevens and at least five courses must be technical electives taken in the junior and senior years.
Exchange Program

The Office of International Programs at Stevens Institute of Technology was established in March 2014. Prior to this time, there were one or two exchange programs established at Stevens, as well as several direct enrollment programs that had been set up under previous administrations. Also, various study abroad programs were attended by Stevens’s students and became frequent recipients of our students who wanted to study abroad. 

Now that the office has been firmly established, we are involved with a number of well-respected study abroad providers, all of whom are involved with The Forum on Education Abroad. We have student exchanges with the following universities: Beijing Institute of Technology, the University of Amsterdam, Universidad Pontificia Comillas and Athens University of Economics and Business and agreements with the University College Dublin and Queen Mary University of London. Study abroad providers that we have agreements with include International Studies Abroad (ISA), Academic Programs International (API), The Education Abroad Network (TEAN), CISAbroad, and Global Semesters (University of Nicosia). Programs that students can attend are featured on our Study Abroad Portal which can be located at www.stevens.edu/studyabroad. 

All courses pursued abroad must be pre-approved by the faculty contact for transfer credit evaluations, a process identical to domestic course transfers. Students submit course descriptions as well as syllabi in most cases for pre-approval. Engineering courses are taken at reputable, well regarded universities abroad; the universities are vetted by the School of Engineering and Science in the case of exchanges and by well-established study abroad providers for other study abroad programs.

D. Advising and Career Guidance

The Office of Undergraduate Academics coordinates the decentralized, faculty-based academic counseling system. This system is described in the Student Services section of the Undergraduate Course Catalog published annually and is also available on the web (http://www.stevens.edu/catalog). 

Freshmen Faculty Advisors are faculty members from the various academic departments. These Advisors are assigned upon a student’s arrival at Stevens to provide continuing academic guidance. Where a freshman student has declared a disciplinary interest at entry an adviser in that discipline is assigned. The Freshmen Faculty Advisor remains the students Faculty Advisor until the student formally enters the Program area of study. This change occurs for engineering students with the completion of a Study Plan with a Concentration Advisor during Term 3. Transfer students are advised for their first semester by the Office of Undergraduate Academics, after which they fill out a Study Plan with their Concentration Advisor.

Students continue to consult with the Concentration Faculty Advisor during the remainder of their undergraduate education. If their Faculty Advisor departs, recommendations on replacement Advisors are made by the department and students choose a different Advisor. Revisions or changes to the Study Plans, including changes of electives, are approved and input into their plan. A new Study Plan is signed by the Faculty Advisor and filed with the Office of the Registrar and copies kept on file in the Department.

Detailed information on all academic requirements at Stevens, including core graduation requirements and those for the major, are available in the course catalog and on-line to students and faculty. (See http://www.stevens.edu/registrar)  In addition, all students have access to the Office of Undergraduate Academics during normal working hours.

Students select a major or a field of study prior to the completion of their third semester. To help in the choice, students can attend Advising Fairs to gain more information, and can also visit the departments’ web sites, review the course descriptions and requirements in the Course Catalog, talk to their Freshmen Faculty Advisors, other faculty, and fellow students, etc. 

The concentration faculty advisor assists the student in completing a Concentration Study Plan ensuring that the student makes appropriate choices of electives. The completed Study Plan is reviewed and signed by the advisor. The original Study Plan is filed with the Office of the Registrar. Two copies are also made; one copy is provided to the student, and one copy is sent to the advisor.

Institute Career Services

Student exploration of career options and graduate education is valued highly at Stevens, and the importance placed on experiential learning is a distinguishing feature of Stevens’ educational experience. Stevens believes professional practice, through summer internships, cooperative education, and research, is an essential component of a college education. 

Stevens students take advantage of the opportunities available to them through the Cooperative Education Program (co-op), the Office of Career Development (OCD), the Innovation & Entrepreneurship and Scholars Research Programs, and other independent research opportunities offered by Stevens academic departments, outside organizations, and agencies. 

Approximately 40 percent of Stevens’ undergraduates participate in co-op and approximately 90 percent of the undergraduate population use the assistance of OCD to obtain summer internships and full-time employment after graduation. At graduation more than 90 percent of the undergraduates have had career-related or research experience.
To facilitate the successful placement of Stevens students, OCD offers a very vibrant on-campus recruitment program, including hosting three career fairs annually. At graduation seniors have the professional skills that make them attractive to employers, attesting to the effectiveness of the career development program offered by OCD. This is supported by the fact that Stevens students are highly sought after by industry leaders. 

Four months after graduation, 95 percent of the undergraduate population have secured employment in their chosen profession or have registered for graduate or professional school. The number of job offers Stevens students receive is an indicator of the depth of confidence employers have in Stevens graduates. 
Institute Advising and Tutoring

The small and intimate nature of the Stevens campus supports easy, continuous, and varied interaction between students and the staff. Stevens supports an environment where advising relationships between students and staff members are easily forged. The academic schools and college and the Office of Undergraduate Academics coordinate the formal academic advising system. This is supplemented with auxiliary advising programs which make advising available in special departments where the students may feel most comfortable and connected. 

Students are able to receive advising from the Academic Support Center (ASC), and through their involvement with the offices of Career Development, Cooperative Education, and the International Student and Scholar Services (ISSS). 
The staff members of the offices of Cooperative Education, Career Development provide the students with career and/or personal advising. In consultation with the Office of Undergraduate Academics these departments are also able to provide students with academic advising including selecting and changing majors, completing study plans, deciding on post-graduation plans, taking graduate courses free of charge, and receiving deferred graduate credit. Students interested in pursuing medical or law careers receive additional advising from the Health Professions Advisory Committee and the pre-law advisor.
The international students benefit from the specialized advising services available to them through ISSS. The staff is well versed on current immigration laws and regulations and how they may impact the students’ academic, career, financial, and personal decisions. Stevens ensures that the approximately 1,100 international students  are informed of new directives from the Office of Homeland Security, and advises them on academic issues (changing majors, course withdrawal, etc.), career issues (employment authorization, taxes, etc.), and personal issues (marriage, divorce, child birth, housing, cultural differences, changing immigration status, etc.).

All freshmen students are also able to benefit from peer advising available through the Peer Mentor program coordinated by the Academic Support Center (ASC). The Peer Mentor program connects new first-year students with upperclassmen who serve as their mentors. The mentors provide general advice, information, support, and encouragement to help the new students with their transition and acclimation. 

ASC oversees the campus-wide free tutoring program which provides individual or group tutoring, and offers review sessions in freshmen and sophomore level technical courses. This office also presents an academic success workshop series each semester. The ASC is instrumental in helping approximately 300 students each academic year to successfully meet some of their academic challenges.
E. Work in Lieu of Courses

Stevens does not grant credit for work, internships or military service, towards degrees in engineering. Stevens participates in the Advanced Placement (AP) program of the College Entrance Examination Board. The students receive college credit toward their degrees if they received scores of 4 or 5 in the AP examinations. A complete list of AP credits awarded and the corresponding Stevens courses can be found at: http://www.stevens.edu/provost/academics/undergraduate/policy.html#10602 . 

A similar process exists for the International Baccalaureate courses if the students achieve test scores of 6 or 7. A list of IB courses and the corresponding Stevens courses can be found at: http://www.stevens.edu/provost/academics/undergraduate/policy2.html#11074 . 

In addition, if a student demonstrates aptitude in certain a subject area verified by a successful completion of a comprehensive examination conducted by the faculty teaching the corresponding course, then the student may be granted credit by “course exception” or “course by examination” process. The course exception approval process is described on the attached “Course exceptions and Substitutions Form”. The course by examination process is described by the “Request for a Course by Examination” form at: http://www.stevens.edu/sit/sites/default/files/Course_By_Examination.pdf.
F. Graduation Requirements

This program is formally titled the “Bachelor of Engineering in Electrical Engineering.”

The initial Study Plan form lists the courses that will ensure that the student meets all Program requirements. Students are expected to complete a study plan signed by their faculty advisor at the end of the third semester. A study plan hold is placed on course registration after the 4th semester of a student’s progress if a signed study plan has not been filed. Likewise the pre-requisite/co-requisite controls are set for courses offered in that semester through the online registration software. Substitutions are allowed only if the student meets with an academic advisor for approval and/or modifies the Study Plan. 

At the beginning of the 7th semester (by October 1 for those expecting to graduate in the following May), the student meets again with his or her academic advisor to complete the Application for Candidacy. This form is filled out with the student to verify what requirements need to be completed for satisfactory graduation. The Office of the Registrar also reviews the student’s file through a Degree Audit thereby ensuring that all graduating students complete the requirements for graduation. The study plan is compared to the transcript and a list of discrepancies is sent to the student prior to the final semester enrollment before graduation. A final check is made in the Office of the Registrar before graduation to ensure that any missing requirements have been made up.

Writing and Communications

All incoming freshmen and transfer students are required to take CAL 103, Writing and Communications Colloquium offered by the College of Arts & Letters during their first two terms. No transfer or Advanced Placement credit is given for either CAL 103. All freshmen (especially international students) who cannot prove sufficient mastery of the English language at the time of their admission are enrolled in CAL 101, English Skills, during their first semester. A language diagnostic is administered on the first day of classes. Students who meet the requirements of the diagnostic transfer immediately to CAL 103 and do not take CAL 101. CAL 101 is a three-credit course, applicable to free elective credits (not CAL/Humanities credits). Students who do not achieve a B or better in CAL 101, will take CAL 102, English Skills 2, as follow-up class to work further on improving their language skills.

Master tutoring services are available. Instructors are encouraged to refer students with writing or presentation difficulties to the tutors. Tutoring services are also open to students who wish to bring their skills to a higher level.

G. Transcripts of Recent Graduates

Transcripts will be provided separately as requested by the ABET Team Chair.

The transcripts indicate current students’ program and major as follows:

       Current Academic Program:                             
         Engineering                                         
           Bachelor of Engineering                           
             Major:   Electrical Engineering                      
The transcripts indicate graduates of the program as in the following example:

       Degrees Awarded:
         Bachelor of Engineering                  May 2014
           Engineering
             Major:   Electrical Engineering
             Honors:  With High Honor
             Cum GPA: 3.634
CRITERION 2.  PROGRAM EDUCATIONAL OBJECTIVES
Stevens Institute of Technology, The Innovation University®, is a premier, private research university situated in Hoboken, N.J. overlooking the Manhattan skyline. Founded in 1870, technological innovation has been the hallmark and legacy of Stevens’ education and research programs for more than 140 years. Within the university’s three schools and one college, more than 6,800 undergraduate and graduate students collaborate with more than 380 faculty members in an interdisciplinary, student-centric, entrepreneurial environment to advance the frontiers of science and leverage technology to confront global challenges. Stevens is in the midst of a 10-year strategic plan, The Future. Ours to Create, designed to further extend the Stevens legacy to create a forward-looking and far-reaching institution with global impact.

A. Mission Statement

Institute Mission and Vision

The mission statement of Stevens Institute of Technology can be found on the Stevens web site at http://www.stevens.edu/sit/about/mission.cfm:   
Stevens' mission is to inspire, nurture and educate leaders in tomorrow’s technology-centric environment while contributing to the solution of the most challenging problems of our time.
Stevens will become a premier student-centric technological research university, focusing on areas of true societal need where Stevens possesses significant depth and expertise across multiple disciplines: Healthcare and Medicine; Sustainable Energy; Financial Systems; Defense and Security; and STEM Education. As our education and research capacity grows in these areas, so will our influence.

Four strategic priorities will enable us to make a far-reaching impact.

Student Centricity: Stevens will create a new paradigm that elegantly combines stellar learning opportunities and trailblazing research as inseparable components of a 21st-century education.

Excellence In All We Do: Stevens will create a pervasive culture of excellence that will serve as a model for our partners and our students throughout their lives.

Through Collaboration, Impact: We will build a culture in which our strengths meld with and enhance those of synergistic and complementary collaborators. Together we will produce novel research, create visionary education programs, and influence policy and the national agenda, enhancing the perspective of our students and the international reach and reputation of Stevens.

Technology At Our Core: Our heritage is built on technology, from the transportation technology pioneered by the Stevens family to the countless technology-based companies launched and led by our alumni to the technological advancements created by our faculty researchers. Just as technology is our past, so it will differentiate us in the future, offering a distinctive educational experience to our students, driving our research and scholarship, leading us to devise novel teaching and learning methods, and enhancing our administrative, outreach, and communication activities.
Charles V. Schaefer School of Engineering and Science (SES)

The School of Engineering and Science mission statement is found on the school web site at: http://www.stevens.edu/ses/about: 
The Charles V. Schaefer, Jr. School of Engineering and Science seeks to be globally recognized as an engineering and science school that educates students to have the breadth and depth required to lead in their chosen profession, and leads in the development of important new knowledge and new technologies and their integration into the fabric of society by the various education and innovation pathways we support.

Electrical Engineering Program
The mission statement of the undergraduate Electrical Engineering program can be found on the web site at: http://www.stevens.edu/catalog/ses/ece/index.html
The mission of the undergraduate Electrical Engineering program in the Department of Electrical and Computer Engineering (ECE) is to provide a balanced education in fundamental principles, design methodologies, and practical experiences in electrical engineering and in general engineering topics through which graduates can enter into and sustain lifelong professional careers of innovation and creativity.
B. Program Educational Objectives

The objectives of the undergraduate Electrical Engineering program can be found on the web site at:  http://www.stevens.edu/catalog/ses/ece/index.html
The overriding objective of the Electrical Engineering program is to provide graduates with the skills and understanding needed to design and build innovative new products and services which balance the rival requirements of competitive performance/cost and practical constraints imposed by available technologies.

Graduates of the Electrical Engineering program will:

· Understand the evolving electronic devices and systems from their underlying physical principles and properties.

· Design electronic devices, circuits, and systems by applying underlying mathematical principles, software principles, and engineering models.

· Perform effectively in team-based electronic engineering practice.

· Be proficient in the systematic explorations of alternatives for electronic systems design.

· Demonstrate compliance with professional ethics, for example, as stipulated in the IEEE Code of Ethics.

· Be proficient in the use of communications (oral presentations and written reports) to articulate their ideas effectively.

· Participate in continuing learning and self-improvement necessary for a productive career in electrical engineering.

· Play leadership roles in their professions.
C. Consistency of the Program Educational Objectives with the Mission of the Institution

Each of the Electrical Engineering Program Objectives can be related to the Institute Mission as shown in the following table:

	Program Educational Objectives
	Institute Mission Statement

	Understand the evolving electronic devices and systems from their underlying physical principles and properties
	contributing to the solution of the most challenging problems

	Design electronic devices, circuits, and systems by applying underlying mathematical principles, software principles, and engineering models
	contributing to the solution of the most challenging problems

	Perform effectively in team-based electronic engineering practice
	contributing to the solution of the most challenging problems; 

leaders in tomorrow’s technology-centric environment



	Be proficient in the systematic explorations of alternatives for electronic systems design
	contributing to the solution of the most challenging problems

	Demonstrate compliance with professional ethics, for example, as stipulated in the IEEE Code of Ethics
	leaders in tomorrow’s technology-centric environment

	Be proficient in the use of communications (oral presentations and written reports) to articulate their ideas effectively
	leaders in tomorrow’s technology-centric environment

	Participate in continuing learning and self-improvement necessary for a productive career in electrical engineering
	leaders in tomorrow’s technology-centric environment

	Play leadership roles in their professions
	leaders in tomorrow’s technology-centric environment


D. Program Constituencies

The significant constituencies of the Electrical Engineering program are

· Students:  Our current students are our first and foremost constituency, imposing the responsibility that their education prepares them for successful entry into a career followed by competitive and satisfying careers lasting a lifetime.

· Alumni: The ECE Department’s alumni are an important constituency, not only from the perspective of providing feedback related to our program and the needs that they perceive from their positions of employment but also as an important network of contacts that can significantly assist our current students.

· Employers: In the sense that we provide a “product,” the product from our undergraduate program is a qualified and effective student capable of contributing quickly and competitively to the needs of companies and organizations.  Whether that “product” is found to be of substantial value to a given employer will depend on many detailed issues but the overriding issue is whether our students start their careers strongly and then continue to develop as the topics of their profession evolve and the needs of his/her employer adjust to the changing world in which we live.  Through their advice regarding weaknesses in our program, we can better adjust it to meet the career needs of our students.

· ECE Advisory Board: The External Advisory Board of the ECE Department provides a continuing mechanism for review of our program’s directions, weaknesses and accomplishments.  

· Faculty:  The ECE faculty is an intrinsic constituency.  With a substantial portion of new faculty members, old ideas are continually being challenged while new ideas are proposed and developed, creating a highly dynamic environment.

Members of the ECE External Advisory Board are listed as follows:

Corporate representatives

· Richard Cox (Formerly with AT&T Labs)

· Mahmoud Daneshmand (Formerly with AT&T)

· Sheelpan Doshi (Deutsche Bank) (Alumnus)

· Kevin W. Lu (Telcordia)

· Fred McBagonluri (Siemens)

· Nishant Kumar (Honeybee Robotics)

· Goran Gdjuknic (BAE)

· Naresh Chandra (Huawei)

University representatives

· David Goodman (Polytechnic Institute of NYU)

· Richard P. Martin (CS Department, Rutgers University)

· Xiaodong Wang (EE Department, Columbia University)

· Qing Yang (ECE Department, University of Rhode Island)

Government representatives

· Charles Graff (US Army, CERDEC)

· Harry Moore (US Army, ARDEC)

· Hardev Singh (US Army, ARDEC)

The Advisory Board serves both the EE and the CPE programs of the ECE Department, and includes a roughly balanced representation of professionals with expertise in these fields.

E. Process for Review of the Program Educational Objectives

Program Objectives were developed in a consultative process between the program faculty and the advisory committee. At each annual advisory committee meeting an examination of the objectives is an agenda item. The meeting agenda asks the committee following questions:

· Are the Program Educational Objectives appropriate?

· Does the curriculum adequately support the Program Objectives?

The advisory committee has repeatedly affirmed the appropriateness of the current Program Education Objectives and the adequacy of the curriculum to support those objectives during the past annual meetings.

CRITERION 3.  STUDENT OUTCOMES 

A. Student Outcomes
At Stevens, Student Outcomes have been developed at three levels:

1) School-wide student outcomes are referred to as Curriculum Outcomes.

2) Program-level student outcomes are called Program Outcomes.

3) Course-level student outcomes are called Course Outcomes. 
Tables 3-1 to 3-3 list the Program Outcomes (column 3) and show their explicit connections to the ABET Criterion 3 outcomes (column 1) and the Engineering Curriculum Outcomes (column 2). These Tables show that the program outcomes are a superset of the Criterion 3-a through k outcomes. Outcome 1 encompasses the science and mathematics components of 3-a. The engineering component of 3-a is combined with outcome 2, along with ABET outcome 3-e. Outcome 3-f is divided between program outcomes 7 (professionalism) and 11 (ethics and morals). Outcome 14 (entrepreneurship) is unique to Stevens, and does not align with any of the ABET Criterion 3 outcomes. 

Program Outcomes are publicly displayed (along with the program mission and objectives) at 

http://www.stevens.edu/catalog/ses/ece/index.html
B. Relationship of Student Outcomes to Program Educational Objectives

Table 3-4 shows how program outcomes relate to program educational objectives. Correlations that are significant are marked with an “X.” 

The Group I Outcomes (broad technical expertise) contribute to the Program Objectives 1 (underlying physical principles), 2 (design electronic devices, circuits and systems), 3 (team-based electronic engineering practice) and 4 (systematic exploration of alternatives for electronic systems design). 

The Group II Outcomes (professional advancement and communications) contribute to the Program Objectives 3 (team-based practice), 5 (professional ethics), 6 (communications), 7 (continuing learning), and 8 (leadership).

The Group III Outcomes (worldview and personal development) contributes to the Program Objectives 5 (professional ethics), 7 (continuing learning), and 8 (leadership).

	Table 3-1.  Broad Based Technical Expertise

	ABET Criterion 3 
Engineering programs must demonstrate that their graduates have:
	Engineering Curriculum Outcomes
By the time of graduation, 
our students will have:
	Electrical Engineering 
Program Outcomes
By the time of graduation, our students will:

	(a) an ability to apply knowledge of 
mathematics, science and engineering
	1 Scientific foundations – an understanding of the scientific and mathematical basis of engineering
	The student will understand the underlying principles, models, and analytic approaches in the basic sciences of mathematics, physics and chemistry, and be able to apply them in the design of electronic/optoelectronic components and systems

	(e) an ability to identify, formulate, and solve engineering problems
	2 Engineering foundations – the ability to use applied scientific knowledge
	The student will understand fundamental engineering principles of electronics, mechanics, materials, and systems, and be able to apply them to the solution of electrical engineering problems and systems

	(b) an ability to design and conduct experiments, as well as to analyze and interpret data
	3 Experimentation – the ability to design experiments, conduct experiments, and analyze experimental data
	The student will be able to design and conduct experiments for measuring, modeling, and implementing analog or digital systems and signals, and be able to analyze and present experimental results to validate the conclusion of the experiment

	(c) an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability
	4 Technical design – the technical ability to design a prescribed engineering subsystem
	The student will be able to design electronic systems based on system input/output specifications and mathematical or descriptive models, and be able to estimate operation conditions and costs

	(h) the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental and societal context
	5 Design assessment – the ability to develop and assess alternative system designs based on technical and non-technical criteria
	The student will be able to develop and assess alternative system designs based on system requirements, cost and time constraints, environmental safeguards, marketing features and other non-technical issues

	(k) an ability to use the techniques, skills, and modern engineering tools necessary 
for engineering practice
	6 Tools – an ability to use the relevant tools necessary for engineering practice
	The student will be proficient in electronic instrumentation and computing technologies necessary for engineering practice


	Table 3-2. Professional Advancement and Communications

	ABET Crit 3 
Engineering programs must demonstrate that their graduates have:
	Engineering Curriculum Outcomes
By the time of graduation, 
our students will have:
	Electrical Engineering 
Program Outcomes
By the time of graduation, our students will:

	(f) an understanding of professional 
and ethical responsibility
	7 Professionalism – the ability to recognize and achieve high levels of professionalism in their work
	The student will achieve high level of quality, reliability, integrity, and accountability in professional practice

	(d) an ability to function 
on multi-disciplinary teams
	8 Leadership – an ability to assume leadership roles
	The student will be able to develop project plan and task breakdowns, manage projects under stress, accept and respond to criticism, reach consensus and make compromise on technical or non-technical issues

	(d) an ability to function 
on multi-disciplinary teams
	9 Teamwork – the ability to function on teams
	The student will be able to contribute to the collective planning and take responsibility for the outcome of a team project, be able to work effectively with multi-discipline team, recognize and foster positive contributions of diverse viewpoints in problem solving

	(g) an ability to communicate effectively
	10 Communication – the ability to communicate effectively and persuasively
	The student will have effective listening, speaking, reading and writing skills, and be able to develop and deliver informative and persuasive presentations in oral and visual forms


	Table 3-3. WorldView and Personal Development

	ABET Crit 3 
Engineering programs must demonstrate that their graduates have:
	Engineering Curriculum Outcomes
By the time of graduation, 
our students will have:
	Electrical Engineering 
Program Outcomes
By the time of graduation, our students will:

	(f) an understanding of professional 
and ethical responsibility
	11 Ethics and morals – a critical understanding of ethical and moral systems in a social context
	The student will understand relevant ethical systems and articulate ethical and moral principles in professional activities

	(j) a knowledge of contemporary issues
	12 Contemporary issues– an understanding of contemporary social issues including the interaction of technology with society, as well as an appreciation of diversity and pluralism
	The student will understand the impact of electronic and information technologies on modern society, and related economic and political issues

	(i) a recognition of the need for, and an ability to engage in life-long learning
	13 Lifelong learning – a recognition of the need for and an ability to engage in lifelong learning and development
	The student will maintain a contemporary understanding of scientific and technical concepts contributing to a successful professional practice, and persistently engage in constructive self-assessment and personal improvement

	--
	14 Entrepreneurship – have a fundamental knowledge and an appreciation of the technology and business processes necessary to nurture new technologies from concept to commercialization
	The student will understand and apply the fundamentals of business planning, financing and marketing strategies to start a new high technology business


Table 3-4. Relationship between Program Outcomes and Objectives
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1 Scientific foundations

2 Engineering foundations

3 Experimentation
4 Technical design

5 Design assessment

6 Tools

7 Professionalism
8 Leadership

9 Teamwork

10 Communication

11 Ethics and morals.

12 Social issues

13 Lifelong leaming

14 Entrepreneurship





C. Process for the Establishment and Revision of the Student Outcomes

Program outcomes are based on the School of Engineering curriculum outcomes, which are a set of 14 outcomes that cover all of the engineering programs. The Curriculum Outcomes were originally developed by a faculty committee in 2001-2002. They encompass the ABET Criterion 3 a-k outcomes; several of those have been divided into two outcomes, and several additional outcomes were added to be consistent with the Stevens mission. The School of Engineering and Science Assessment website (http://www.stevens.edu/ses/academics/assessment/) lists the curriculum outcomes at: http://www.stevens.edu/ses/about/assessment/outcomes. 
Program outcomes were developed by the Program Committee, which consist of faculty within the program, chaired by the Program Director. Each of the 14 curriculum outcomes was restated in program-specific terms, forming the program outcomes. The program outcomes have been discussed with the Program Advisory Committee to validate their consistency with the program objectives. 

The program outcomes may be revised at any time by the Program Committee. There are several triggers that can lead to changes in the Program Outcomes: The Instructor Course Evaluation (ICE) form includes the following question:

List and comment on any changes you would like to see in Course Outcomes, Program Outcomes, or assessment procedure.

At the program level, changes may be initiated by a question in the Program Outcomes Evaluation form that includes the following prompt to list:

Proposed changes to Program Outcomes or Assessment

This last item will contain recommendations by the Program Director, who fills out that form. These recommendations, from either the instructors or the Program Director, will then be discussed and acted on by the Program Committee.
CRITERION 4.  CONTINUOUS IMPROVEMENT
A. Student Outcomes

Assessment and evaluation of objectives and of learning outcomes is overseen by the School of Engineering and Science Curriculum Committee (SESCC), which is chaired by the Associate Dean of Engineering, Keith Sheppard. The SESCC consists of the program directors of all the engineering and science bachelor's degree programs in the school, plus the program director of the B.E. engineering management program in the School of Systems and Enterprises. 

The assessment activities of the committee are also coordinated with assessment at the institute level, which is managed by the Educational Assessment Committee. This committee, in turn, has representation from each school and college, and is co-chaired by the Director of Academic Assessment and the Dean of Academic Administration under the Provost’s office. The Associate Dean of Engineering, Keith Sheppard, the Dean of Academic Administration, Siva Thangam, and the Director of Academic Assessment, David A. Vaccari, are members of both committees. 

The online software system for assessment and evaluation of courses and programs is called ACE. ACE is managed by the Office of Institutional Research and Effectiveness (OIRE). The director of OIRE is Ms. Agata Wolfe. The ACE system is maintained by OIRE Research Associate Mr. Nikhil Maheswaraiah. 

The Electrical Engineering program assessment and evaluation process is managed by the program director, Hongbin Li, and ECE department assessment coordinator, Hong Man, together with the program committee. The program committee consists of the full-time faculty who teach courses in the program, which includes Rajarathnam Chandramouli, Cristina Comaniciu, Harry Heffes, Hongbin Li, Bruce McNair, Serban Sabau, Negar Tavassolian, and Yu-dong Yao.
Assessment and Evaluation Process
The ACE Survey tool

Stevens has an in-house-developed online tool to facilitate the assessment process, called ACE (ACE originally meant Assessment and Course Evaluation, but its functionality has expanded beyond those purposes.) The ACE tool is used to:

· Collect direct assessment data from faculty using the Student Performance Assessment Data (SPAD) form

· Survey students on their perception of their performance on student outcomes

· Organize faculty evaluation of courses using the Instructor Course Evaluation (ICE) form

· Survey students on “course delivery,” i.e. their perception of the quality of the course and instructors

· Generate summaries of the above data for the purpose of program assessment and evaluation

· Produce additional surveys of any segment of the Stevens community

Figure 4-1. Screenshot of ACE online assessment tool
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The data available for making decisions regarding program improvements are obtained from the following categories of assessment instruments and methods:

· Formal assessment of program objectives

· Advisory committee consultation

· Formal assessment of program outcomes

· Direct assessment at course level (SPAD form filled out by faculty)

· Indirect assessment at course level (ACE survey filled out by students)

· Senior exit survey:

· Standard EBI survey

· In-house questions

· Course delivery survey using the ACE online system (filled by students regarding to course delivery effectiveness)
· Coop survey

· Informal ad-hoc assessment:

· Mid-term surveys by instructors

· Observations by instructors and academic administrators

· Feedback from students

Assessment of program objectives is described under Criterion 2. Assessment and evaluation of program outcomes is described here. Figure 4-2 graphically summarizes the process. 
Course-level Assessment and Evaluation Loop

Figure 4-2. Graphical summary of program assessment and evaluation methodology
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The core of the process is at the course level represented by the blue loop in Figure 4-2. Instructors, in collaboration with the program committee, determine a subset of the program outcomes that will be assessed in their course. He/she then selects one or more pieces of student work (homework, exam questions, papers, etc.) that indicates student performance for that particular course outcome. At the end of the semester the instructor logs onto ACE and reports the performance of the students for each selected course outcome as the 25th percentile grade on the Student Performance Assessment Data (SPAD) form. These data constitute direct assessment of student outcomes. 

Also at the end of the semester, the students will use ACE to report their own assessment of their performance on the same selected course outcomes. The students will also respond to the “course delivery survey” questions at the same time (described below). The results of this survey constitute the indirect assessment of the student outcomes. 

The instructor then collects the data from the SPAD form, the course delivery data, and any ad-hoc assessment results, and uses them to evaluate the performance of the students, the success of previous changes in the course, and to plan changes to be implemented in the next offering of the course. These evaluation results are entered into the “instructor course evaluation” (ICE) form on the ACE system. These changes are implemented in the next course offering, closing the assessment and evaluation loop at the course level. This assessment and evaluation loop is conducted for every offering of required classes in the curriculum. 

Rubric and Performance Goal

Note that student performance is transformed to the zero-to-four range corresponding to the standard F-to-A scale, regardless of the original grading scheme. The interpretation of these values is up to the discretion of the instructor. However, the following rubric has been recommended to the instructors as a guide:
	
	QUANTITATIVE WORK
(Problems, Designs)
	QUALITATIVE WORK
(Papers, Reports)

	A
	Demonstrates complete understanding of the problem; essentially correct answer, minor mistakes may or may not be discounted.
	Demonstrates 
synthesis or evaluation 

	B
	Demonstrates fairly complete understanding of the problem, but made important mistakes in applying the principles and arrived at an incorrect answer.
	Demonstrates 
application or analysis

	C
	Shows some understanding of the problem, but only made partial progress towards the solution.
	Demonstrates comprehension

	D
	Shows little understanding of the problem; was able to compute some relevant intermediate solutions.
	Demonstrates knowledge 

	F
	Shows no understanding of the problem at all; any results are merely guesses as to which equation or approach to use.
	Demonstrates little or no knowledge


Note that the rubric for qualitative work is based on Bloom’s taxonomy learning for the cognitive domain (http://www.nwlink.com/~donclark/hrd/bloom.html). This rubric may not be appropriate for all work. For example, a particular assignment may only require, say, analysis, and not synthesis. 

The Electrical Engineering program has set a goal for all students to achieve a minimum of 2.0 for all learning outcomes. Any assessment result that is below 2.0 will be specifically discussed in the subsequent program committee meeting, and necessary actions will be taken to improve the corresponding learning outcome.
Course delivery survey using the ACE online system

In the same survey using the ACE on-line survey tool by which we conduct the indirect assessment of learning outcomes at the course level, we also ask questions termed “course delivery questions.” These refer to the students’ opinions of the course and the instructors, teaching assistants, lab assistants, etc., rather than of their own learning of particular outcomes. Only those questions that are appropriate to the course will be used (e.g. lab sections will only see the questions on labs and lab instructors, and will not see the lecture or instructor questions). The responses are coded from 0 (poor) to 4 (excellent). After each question, a box is provided for students to add comments to explain their rating. The questions used in the survey are as follows:

LECTURE evaluation: Give your overall evaluation … based on factors such as:

1. The material was instructive

2. The homework helped understand the materials

3. Homework was graded promptly

4. Exam questions were a good test of a student’s understanding
Lecture INSTRUCTOR: Give your overall evaluation … based on factors such as:

1. Course objectives and grading policy are clearly explained

2. The instructor is prepared for class 

3. The instructor is successful at communicating the material

4. The instructor is available to students
RECITATION INSTRUCTOR: Give your overall evaluation … based on factors such as:

1. The instructor is prepared for class 

2. The instructor is helpful to the students

3. The instructor communicates effectively
LABORATORY evaluation: Give your overall evaluation … based on factors such as:

1. The experiments were instructive; 

2. The notes/handouts were useful; 

3. The equipment was adequate; 

4. The reports were promptly graded; 

5. Comments on reports were constructive; 

6. The work load was reasonable: 
LAB INSTRUCTOR: Give your overall evaluation … based on factors such as:

1. The grading was fair and consistent

2. The instructor was available to students 

3. The instructor communicated effectively 
LAB ASSISTANT evaluation: Give your overall evaluation … based on factors such as:
1. The assistants were interested in and concerned for students

2. The assistants were knowledgeable about the material 
3. The assistants communicated effectively 
Each of the above multiple-choice questions is followed by this open-ended question:

Please give specific comments on why you gave that evaluation, or provide suggestions on what the (lecturer/assistant/etc.) could improve.

Coop survey
Coop students are surveyed on their perception of how prepared they are for their coop position with respect to each of the 14 Program Outcomes, plus their evaluation of their overall preparedness. There is also a survey of coop employers. However, participation is too low to be used for evaluation. 

Ad-hoc assessment

Instructors are encouraged to issue their own surveys to students at around the middle of the semester. This was begun in response to the Student Government Association, who informed the Academic Assessment Committee that students wanted to the opportunity to benefit from their comments, rather than for the benefits to accrue only to future students. Instructors may solicit information similar to the course delivery questions described above, or they may ask about course-specific issues. Furthermore, they can solicit general comments from the students on their expectations for the course and suggestions on how it could be improved. 

The use of mid-term surveys is not formally administered or tracked. The results of any surveys faculty choose to administer become part of their supplemental assessment for their course. 

As has always been the case for conscientious faculty, instructors gain much valuable information from informal sources. These include their own monitoring of the performance of students on homework and in quizzes and exams, from student responses in and out of the classroom, from observations by teaching assistants, etc. Instructors also self-monitor and continuously re-examine their teaching methods and materials. Instructors share teaching ideas among each other. Some ideas are brought into the program through faculty who are members of the American Society for Engineering Education, or are ABET program evaluators, or through their other professional societies. 

The students themselves can be a good source of information. Students at Stevens feel free to express issues related to their courses. Faculty and academic administrators take their comments seriously, and any issue brought to their attention will be looked into and, if necessary, acted upon. 
Senior Exit Surveys

Two surveys are conducted of graduating seniors towards the end of their final semester. One is a commercial survey developed by Educational Benchmarking, Inc. (EBI) www.webebi.com. The EBI survey consists of over 70 questions. It is administered on paper (marksense form) by the program and submitted to EBI, who returns the results in a detailed online report. The EBI survey has the following attributes:

· It is anonymous

· The results can be categorized in a number of ways, including by ABET 
Criterion 3 a-k. In addition, numerous other categories are analyzed including curriculum, student life and services, facilities, etc. 

· The results for the program are compared to all other programs in the nation that use the survey, to all programs in the same Carnegie Class as Stevens, as well as to the “select six” chosen by Stevens as our cohort (external analysis)

· A longitudinal analysis of the results is provided for the performance of the program in the various categories over time

The EBI Survey allows each institution to specify ten of its own questions to be administered as part of its survey. At Stevens several of these questions were chosen to strengthen assessment of Program Outcome 13 – life-long learning (which corresponds to ABET Criterion 3-i), which is particularly difficult to assess. The institute-specific questions are shown in Table 4-1. Questions 6 through 10 assess life-long learning, and questions 7, 8 and 9, since they ask for factual information, are considered direct assessment of life-long learning. 

Program-level Assessment and Evaluation Loop

The various sources of data just described are collected and aggregated in a variety of ways, and used to implement the program-level assessment and evaluation loop (shown in magenta in Figure 4-2). Some of the data aggregation can be done within ACE. Example program-level reports that can be generated include the following, which are based on direct and indirect assessment data entered into ACE:

ALR:
Average Learning Response Program Outcome by Course – A Table of the direct and indirect ratings for each program outcome versus each course in the program

ILRO:
Individual Learning Response Outcome – A Table showing the number of students who gave each rating (on a 0 to 4 scale) each outcome (for all courses in the program) 

ILRC:
Individual Learning Response by Course – A Table showing the number of students who gave each rating (on a 0 to 4 scale) each course in the program

LRY:
Learning Response by Year – A Table showing longitudinal results of average direct and indirect ratings for each program outcome averaged over all the courses in the program, for the past four years

In addition, academic administrators can examine summary reports of the course delivery surveys via the following reports:

CDRC: Course Delivery Response by Course – Shows the students' rating of their instructors and the courses 

CQ:
Course Quality

WCQ:
Weighted Course Quality by Response

FQ:
Faculty Quality

WFQ:
Weighted Faculty Quality by Response

However, course delivery survey reports are not used for assessment and evaluation of student learning. 

The most useful reports for program assessment and evaluation are ALR and LRY. Examples will be shown below in the results section. 

After the aggregated data are collected, the program faculty committee meets to consider any changes that may be required at either the program-level or the course-level. Any affected faculty members are included in the discussion to achieve consensus while preserving the academic freedom of individual faculty instructors. The changes are then implemented at the next opportunity, thus closing the assessment and evaluation loop at the program level. 

Table 4-1. Additional questions for EBI Exit Survey

CHARLES V. SCHAEFER, JR. SCHOOL OF ENGINEERING & SCIENCE

EXIT SURVEY ADDITIONAL QUESTIONS
Please record your responses on the EBI Engineering Student Survey items 87 to 96.

Strongly disagree







Strongly agree

with statement







with statement

1             2            3          
4            5             6            7
Q1
The design course sequence within my major provided me with a good understanding of and ability to do engineering design in my major field.

Q2
The core design spine course sequence provided me with a good foundation of understanding and ability to do engineering design prior to starting the design sequence in my major field.

Q3
I have a good understanding of how technologies are carried from initial conception to commercialization in the marketplace.

Q4
Opportunities to participate in research outside of the standard program in my major were available if I wished to pursue them.

Q5
The workload at Stevens does not interfere with adequate learning.

Q6
I plan to continue my schooling at the graduate level within the next five years.

Q7
I read contemporary literature related to my major field, other than what was required for my program (e.g. magazine articles, journal articles, books, online articles, etc.)

  
(1 = No, 3 = Rarely, 5 = Occasionally, 7 = Regularly)

Q8
I have joined one or more professional societies. (1 = No, 7 = Yes)

Q9
I attend professional conferences or conventions or professional presentations on or off campus other than ones required by my program. 
(1 = No, 3 = Rarely, 5 = Occasionally, 7 = Regularly)

Q10
I have become involved in an area of meaningful learning in any field or pursuit that broadens my knowledge and education, but that is not related to my major or profession. 

B. Continuous Improvement
Results for Engineering Core Courses

The Electrical Engineering curriculum includes an Engineering Core Curriculum, which is the same for all engineering programs, and a set of Electrical Engineering technical electives, which are program-specific.

Major Changes

There have been four major changes to the core curriculum. These are:

· Reform of foundational mathematics courses

· New Freshman year core courses in humanities

· New Freshman year core course in Innovation & Entrepreneurial Thinking

· Pilot to integrate Innovation & Entrepreneurial Thinking into the Senior Capstone

These are described in turn below, followed by a semester-by-semester summary of changes to the core curriculum.

Reform of foundational mathematics courses

In 2009, an analysis of performance of students in the first-year core mathematics sequence indicated the need for improvement. One issue identified was that while the courses, at 3 credits each, had two lectures and one recitation per week, the amount of material being covered was more consistent with four credits. That is, an additional hour of lecture was needed to provide adequate opportunity to develop the material as judged by the faculty teaching the courses to be appropriate to meet expected outcomes. The School of Engineering & Science Curriculum and Assessment Committee approved adding an additional credit to each of the two first-year mathematics courses, Ma 115 Calculus I and Ma 116 Calculus II, starting in Fall 2009. In parallel, a Dean’s Mathematics Task Force was formed and charged with a comprehensive examination of mathematics education with the goal of improving mathematics learning and the ability of students to effectively apply mathematics in their technical courses in engineering and science. This effort led to one of the primary improvements to the curriculum since the last ABET review, a major change in both the structure and pedagogy of foundational calculus.
This began in 2011 with a pilot project to change the structure, content and delivery of the core calculus I & II courses to incorporate more active learning and a blended pedagogy involving online content. The initial pilot ran separate small sections (20-25) of Calculus I for the at-risk students. In 2012 the initiative took the novel step of splitting the two 4-credit Freshman year calculus courses into four half-semester modules and also created a remedial half-semester module (part pre-calculus, part introductory calculus concepts with extra help) so that at-risk students could be remediated. The modules offer flexibility to better match student progress. This modularization allowed for another innovation which was a gate system based on assessing key learning outcomes throughout the module that could lead if not passed in a timely manner within the module to repeat of the module. Clickers are used in lecture classes for formative assessment and to match progress to understanding.

In addition, course content was reduced to allow for workshops to involve group work with less lecturing or “teaching to the test”. Some lectures were placed online for students to view before class, especially those associated with gate topics. Class time is used more for problem solving and especially for modeling activity using authentic problems from science and engineering to address concepts, rather than just learning manipulations and algorithms for solving mathematics in the abstract. Students are required to test and revise their models to see if they describe the authentic problems adequately. 

· duration of each workshop is 50 minutes once a week,

· 25 - 30 students are split into groups ( 3 students in each),

· 1 - 3 problems for each workshop (depends on problem complexity),

· each group discusses the problems, tries to perform indicated steps (the instructor gives hints if there is no progress), and hand in one solution sheet from each group, solutions are given two grades: one based on the Calculus skills shown and the other one based on the clarity of presentation (the latter one is important in order to improve general mathematical culture and logic). The problem is split into small sub-problems, or logical steps towards the complete solution. This approach greatly improved students' performance and learning experience 
Table 4-2 table shows the significant reduction in students who received D and F grades or who withdrew from the course following the full restructuring changes which were initiated in Fall 2012. 

Table 4–2. Impact of Freshman Calculus reform on student success

	% of students receiving grades of D, F or withdrew

	Year
	Math 1 - Fall
	Math 2 - Spring

	2009/10
	35.9
	33.1

	2010/11
	32.6
	27.7

	2011/12
	22.1
	20.4

	2012/13
	15.3
	15.4

	2013/14
	17.7
	16.7

	2014/15
	16.6
	15.0 **


(**) Data for 15S is incomplete.

The changes to the calculus courses are also credited, along with an enhanced advising program, with improvement of Freshman retention. This is seen in Figure 4-3.

New Freshman year core courses in humanities 

The College of Arts & Letters has the responsibility for the humanities and social science courses integral to all undergraduate curricula of the Institute. In collaboration with the three Schools at Stevens they implemented a significant curriculum initiative by introducing two required Freshman Year courses in all undergraduate curricula. Their purpose is to assure that all Stevens undergraduates have a core foundation that provides through one of the courses a broad introduction to the humanities and through the other course a formal education in communications, both written and oral. The creation of the latter course was in response to a concern expressed by the engineering programs. This concern was that effective communication as an educational outcome of all engineering programs was not being addressed in the humanities courses in a way that assured that all students had a common experience and were uniformly assessed in this domain. Prior to this change the communications outcomes were considered to be implicitly addressed through writing and presentations in the set of courses taken by students to fulfill their humanities requirements. However, these courses were all electives subject only to distribution requirements and therefore provided limited control and no uniformity in addressing and assessing communications as a core outcome. 
Figure 4–3 Freshman Retention from 1st to 2nd semester and from 1st to 2nd year
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New Freshman year core course in Innovation & Entrepreneurial Thinking

Entrepreneurship is included as an educational outcome by all engineering programs at Stevens. Since the last ABET General Review in 2009 the fulfilment of this outcome has been the subject of significant attention. At the time of the 2009 review this outcome was addressed by a core entrepreneurship course requirement that could be fulfilled by a choice from two course offerings typically in Semester 7. 

As with our approach to design, where the design sequence starts in the Freshman year and builds throughout the program, it was determined that an early introduction to innovation and entrepreneurial thinking was important to help build the associated competencies. After a successful one-year pilot with a single section, a core 2-credit course, MGT 103 Introduction to Innovation & Entrepreneurial Thinking, was added to the second semester of Freshman year for all engineering programs in Spring 2013. To accommodate this new course the E101-102 course (1-credit pass/fail) that had been stretched over the two semesters of Freshman year in the 2005 curriculum revision was compressed back to the Fall semester. 

Pilot to integrate Innovation & Entrepreneurial Thinking into the Senior Capstone

In the last three years a working group involving capstone senior design course coordinators from the engineering programs together with entrepreneurship faculty has piloted efforts to more significantly couple the seventh semester innovation and entrepreneurship (I&E) core course requirement with the capstone senior design projects as context for developing innovation and entrepreneurial thinking competencies. This will further contribute to the I&E thread that starts now in Freshman year with the new core course there. These pilot efforts have also resulted in a review and reorganization of how the capstone senior design courses are coordinated across programs. The pilot has introduced a common workflow across all engineering programs that can support multi-disciplinary projects more effectively, both in terms of project management and a set of common deliverables. Common assessments are also being introduced/developed where appropriate. The new format allows each engineering program to incorporate program-specific content and assessments to meet their disciplinary outcomes associated with the capstone. The pilot initially focused on a limited number of multidisciplinary projects to address the inherent challenges in coordinating these. The number of students and projects involved in the pilot have been expanded over the three years it has run, covering both interdisciplinary and disciplinary projects and in 2014/15 included approximately 180 students in many but not all engineering programs. It is anticipated that full scale up of the pilot will occur starting in the 2016/17 academic year. 

These efforts have resulted in the establishment of a new program for high-level coordination of the senior capstone projects of the School of Engineering & Science and to accomplish the desired integration of the innovation and entrepreneurship (I&E) thread. The new program is called IDEaS (Innovation, Design & Entrepreneurship at Stevens). Key to this program will be a number of faculty members with the title Professor of Design (POD) who have a full-time focus on the capstone projects and will each be responsible for a design domain area that includes multiple senior projects, both disciplinary and interdisciplinary. The latter is the goal for most projects eventually, reflective of the real world of design. POD’s will have significant practitioner experience in design. This is considered critical to both support the client-facing side of the sponsored projects to establish client needs and manage expectations, and to ensure that the projects are implemented with the appropriate faculty technical mentorship and adhere to the expected workflow and deliverables of the program. Also associated with this program will be Professors of Innovation & Entrepreneurship (PIE) who will work with the individual project teams as mentors in workshop mode to incorporate the I&E aspects relevant to the project. Some of these PIE’s, who have entrepreneurship experience, are also involved in the Freshman I&E core course and so contribute to both the start and end of this evolving thread in the curriculum. 

To facilitate incorporation of the I&E elements associated with the IDEaS Program an existing 3-credit core course requirement in Semester 7 for entrepreneurship has been split over both of the semesters of senior year for the pilot (TG 403 - 2 credits Fall & TG 404 - 1 credit Spring). This is to ensure that there is continual connection of the I&E aspects to the capstone project and avoid the isolation that has come from the previous model of a standalone 3-credit course in Semester 7 that was more “hypothetical”. Now the capstone projects are the context for I&E. 

Semester by Semester Changes
1st Semester 
MA 121 & MA 122 - are sequential 2-credit modules that each run for half the semester and replace a semester-long 4 credit Calculus 1 course. The details were previously described. Students doing poorly in a module can repeat of take a remedial module mid-semester rather than wait until the end of the semester and further negatively impact their progress. 
E 101-E 102 Engineering Experiences was a one credit (pass/fail) course spread over both semesters of Freshman year. In Fall 2013, in order to accommodate the introduction of a new core course in  Innovation & Entrepreneurial Thinking in the 2nd Semester, E101-E102 was consolidated into the Fall semester as E101 (1 credit) without changing the requirements, resulting in students attending at minimum one event each week on average instead of one every other week. The course involves a number of compulsory events and the rest are elective events selected by registering online from a list of offerings each week. The events offered are intended to help students learn about majors, careers, study skills, and some broadening educational topics. One improvement to provide flexibility to students for the compulsory events was that four of the five were made online asynchronous modules. These are: Introduction to E 101; Globalization; International Experiences; Ethics. These modules are well-received by students as they can take them anytime and they most certainly do based on data from the learning management system on which the modules have been hosted.
E 115 Computer Programming – Changes were made such that assignments and course content better reflect real world apps found on smartphones, and course delivery was altered so the instructor and students write programs together in lecture, as opposed to only learning the concepts via a slide-show. The course has been well received, and students have reported an increased fondness for writing computer programs.
E 120 Engineering Graphics – The Purdue visualization test was introduced at the start of the semester as this has been shown to identify not only students who will have problems with graphics but also correlates with problems succeeding in other engineering classes, especially for women. Those with low test scores are offered additional help. A graphics project of the student’s choice was introduced as a way to better engage students and this has been very well received by students, with some impressive results.
E 121 Engineering Design I
· Fall 2013- Via assessment feedback, students indicated additional time should be allotted to work on their major multidisciplinary design project, the "Robot Project". In response, the schedule was modified to allow an additional week, extending the project duration from 9 to 10 weeks. To make room, a one week machine shop exercise was moved out of Design I and into the E101 Engineering Experience course. 
· Fall 2014- Also in response to the perceived need for simplification/additional time, the embedded microprocessor used in the Robot Project was switched from a "PIC" to the open source and more user friendly "Arduino Uno". This hardware change simplified student's coding efforts by eliminating the need for custom software libraries and by enabling access to a wealth of public domain technical support information on the internet. The switch to Arduino also eliminated the construction/test of a particularly error prone electronic circuit, further streamlining the schedule while still maintaining all course learning objectives. 

Both of the above changes were successful as measured by the "Program Management" grading component of the course. This metric measures the group's ability to complete scheduled Gantt chart project milestones on time. In 2014, the median of this metric reached its highest level in the past six years- 3.73/4.00. 
CAL 103 Writing & Communications – new Freshman-year humanities required course provides a core foundation in both written and oral communications.
CAL 105 Colloquium: Knowledge, Nature, Culture - new Freshman-year humanities required course uses readings and in-class discussion to explore topics across the breadth of the humanities and social sciences using a Stevens’ developed text. This is intended to ensure that all students have a broad foundation from which to develop their interests in later elective courses that meet the humanities requirements of the core curriculum and possibly extend these into a minor in a focused area. CAL 103 & 105 are alternates for either Semester 1 or 2. 
2nd Semester
MA 123 & MA 124- continues the approach of Ma 121 & 122 and are sequential 2-credit modules that each run for half the semester and replace a semester-long 4 credit Calculus II course.
MGT 103 Introduction to Innovation & Entrepreneurial Thinking (2 credits) – as described above this new core course was introduced in 2013. This course involves blended learning through online content modules and in-class team activities with strong emphasis not only on innovation and entrepreneurial thinking but also effective presentation and teamwork. As a result of assessment of the initial implementation, significant effort and resources are being directed at making the online modules highly interactive, with state of the art tools and techniques in consultation with a leading company in the training industry. These approaches are being brought in-house to benefit other courses.
E 122 Engineering Design II
1. Spring 2011- Via assessment feedback, students indicated the time allotted to prepare/submit their project's written proposal, a major technical report, was too short. In response, the schedule was modified so design activities could progress an additional week before proposals were due. Upon this change, the average grade on proposals increased to 89.10 from 86.14 the semester before, and have consistently remained above their pre-change average.
2. Spring 2015- Design II has also benefited from the Design I initiated switch to Arduino, since the same microprocessor is used extensively in Design II. The Arduino inherently provides better resolution on Pulse Width Modulation motor speed control, which is a key learning component of Design II's Experiment 2, Motor Speed Control. 
PEP 111 Physics 1 & PEP 112 Physics 2 (Semester 3)
· The recitation time was increased from 50 minutes to 100 minutes in 2012. The purpose was to transform the recitation from a mainly passive learning environment run by a teaching assistant to an active student driven learning environment. Prior to this change the 50 minute class was used almost entirely by the TA to cover problems related to the lectures and conduct any other business such as reviewing for exams. This left very little time for students to be actively involved in problem solving. In the current form, the first third of the class is still used by the TA to discuss problems related to the lectures. The remaining two-thirds of each class is now used by the students to work collaboratively in small groups on solving problems under the TA’s guidance. The extra time was necessary in order to provide students with sufficient time to solve several different problems.

· In 2012 we opened the Physics Help Center in the Physics Department to provide additional tutoring to students in PEP 111, 112, and 201. The Center is staffed by teaching assistants from these courses who provide help with homework and studying for exams on a drop in basis. 

· Starting in Fall 2014 we have been running new pilot sections of 111 and 112 that do away with the traditional lecture plus recitation format and instead use a small class format run entirely by a faculty member. These pilot sections meet twice a week for 100 minutes with both meetings run by a faculty member (instead of a TA) and are capped at 25 students. The purpose is to provide closer more direct interaction between students and the professor and to integrate lecturing and student problem solving into the same class period.
3rd Semester
E 245 Circuits & Systems – the content has been modified based on assessment. Resources have been added online for students to reference including video of test/exam review sessions.
E 126 Mechanics of Solids
· Recitation has been totally integrated with the four-hour class periods which now involve active problem solving, with the professor rather than separate recitations with graduate students. This has been possible since the class-size is maintained at 30 to 35. 

· Teaching support for developing skills in conceptual learning is now supplemented by a wide range of office hours of graduate and upper-class undergraduate assistants. 
E 231 Engineering Design III
· Fall 2009- In an effort to reduce grading subjectivity and achieve better assessment results across 20 class sections, spreadsheets were developed for each homework report (10 total) specifically listing the metrics to be graded and the maximum point value assigned to each. The spreadsheets were published to both instructors and students.
· Fall 2011- To standardize learning objectives and grading across all sections, the "Truss Design Competition" rubrics were clarified to focus on the quantitative design objective. Specific measurement metrics and grading rules were defined and published.
· Fall 2012- The custom developed "ELICA Truss Design" software that had problematic dependencies on the Windows operating system being used was abandoned in favor of a LabVIEW based program. This tied in better and provided continuity with the learning objectives of Design II, where LabVIEW is taught, and also was not operating system dependent. 

4th Semester
E 232 Engineering Design IV (Lecture) – the content has been modified based on assessment. Resources have been added online for students to reference including video of test/exam review sessions.
E 232 Engineering Design IV (Laboratory)
· Fall 2010- To engage students from different engineering disciplines, a biomedical application was introduced into the Design IV lab, which focuses on electronic instrumentation and measurement. Specifically students design and build the signal filtering circuits and calculate/adjust the gain of an instrumentation amplifier in a basic EKG machine. The circuits are verified by actual testing and monitoring of EKG signals on an oscilloscope. 
· Spring 2011- In an effort to reduce grading subjectivity and achieve better assessment results across 17 class sections, spreadsheets were developed for each homework report (8 total) specifically identifying the metrics to be graded and the maximum point value assigned to each. The spreadsheets were published to both instructors and students.

5th Semester
E 321 Engineering Design V – Some modest changes to experiments have been implemented to address safety and operational issues. A major redesign of this course is underway to address the need for a more open-ended design project both to more fully address the purpose for such a course, i.e. designing with materials for engineers and to better engage the students. Students will have some choice in the project. The course will also incorporate a case-study approach of lab activities connected to real applications. Materials selection software will be integrated into the course and also into E344. This requires changing the teaching from using graduate TA’s to faculty with practitioner experience of the type used in Design 1 thru IV. 
E 344 Materials Processing – after professional development as a participant in an ASEE Virtual Community of Practice the course instructor has incorporated more active pedagogy in a significant manner into this course taught in a large section format. Students work in groups on short assignments in class and the class is supported by undergraduate peer teaching assistants. 

6th Semester
No significant changes.

7th & 8th Semester
XE 423 & 424 Engineering Design VI & VIII - the previously described pilot for the IDEaS Program has seen a growing number of students engaged in the introduction of a more integrated capstone across engineering programs to have common times scheduled for projects, a broadly common workflow and deliverables, while still allowing for individual engineering programs needs to be addressed. IDEaS has a new advising model and the integration of innovation & entrepreneurship with the senior capstone courses, the capstone projects providing the context for their realization. 

Table 4–3 Comparison to Show Core Curriculum Changes 
since Last General Review in 2009









Changes are highlighted
	LAST GENERAL REVIEW
	
	
	
	CURRENT
	
	
	

	Fresh. Yr
	
	
	
	
	Fresh. Yr
	
	
	

	Term I
	 
	
	Term I
	 

	
	
	Hrs. Per Wk.
	
	
	
	
	Hrs. Per Wk.
	

	
	
	Class
	Lab
	Credits
	
	
	
	Class
	Lab
	Credits

	Ch 115
	Chemistry I
	3
	0
	3
	
	Ch 115
	Chemistry I
	3
	0
	3

	Ch 117
	Chemistry Lab
	0
	3
	1
	
	Ch 117
	Chemistry Lab
	0
	3
	1

	
	
	
	
	
	
	Ma 121
	Differential Calculus
	4
	0
	2

	Ma 115
	Math Analysis I
	3
	0
	3
	
	Ma 122
	Integral Calculus
	4
	0
	2

	E101
	Engin. Experiences 1  #
	1
	0
	0
	
	E101
	Engin. Experiences 1
	1
	0
	1

	E 121
	Engineering Design I
	0
	3
	2
	
	E 121
	Engineering Design I
	0
	3
	2

	E 120
	Engineering Graphics
	0
	2
	1
	
	E 120
	Engineering Graphics
	0
	2
	1

	E 115
	Intro. To Programming
	1
	2
	2
	
	E 115
	Intro. To Programming
	1
	2
	2

	Hu
	Humanities
	3
	0
	3
	
	CAL 103 
	Writing & Comm
	3
	0
	3

	
	# credit applied in E102
	
	
	
	
	OR
	 
	 
	 
	 

	
	
	
	
	
	
	CAL 105
	Colloq. Knowledge, Nature, Culture
	 
	 
	 

	TOTAL
	Credits
	11
	10
	15
	
	TOTAL
	Credits
	12
	10
	17


Table 4–3 (cont’d)   Comparison to Show Core Curriculum Changes since Last General Review in 2009
	Term II
	 
	
	Term II
	 

	
	
	Hrs. Per Wk.
	
	
	
	
	Hrs. Per Wk.
	

	
	
	Class
	Lab
	Credits
	
	
	
	Class
	Lab
	Credits

	Science
	Science elective I §
	3
	0
	3
	
	Science
	Science elective I §
	3
	0
	3

	
	
	
	
	
	
	Ma 123
	Series, Vectors, etc
	4
	0
	2

	Ma 116
	Math Analysis II
	3
	0
	3
	
	Ma 124
	Calculus of two variables
	4
	0
	2

	PEP 101
	Physics I
	3
	0
	3
	
	PEP 111
	Physics I
	3
	0
	3

	E 122
	Engineering Design II
	0
	3
	2
	
	E 122
	Engineering Design II
	0
	3
	2

	E102
	Engineering Experiences 2
	1
	0
	1
	
	MGT 103
	Intro to Innov & Entrep Thinking
	1
	2
	2

	Hu
	Humanities
	3
	0
	3
	
	CAL 103 
	Writing & Comm
	3
	0
	3

	
	
	
	
	
	
	OR
	 
	 
	 
	 

	
	
	
	
	
	
	CAL 105
	Colloq. Knowledge, Nature, Culture
	 
	 
	 

	TOTAL
	Credits
	13
	3
	15
	
	TOTAL
	Credits
	14
	5
	17

	
	
	
	
	
	
	
	
	
	
	

	Soph. Yr
	
	
	
	
	Soph. Yr
	
	
	

	Term III
	 
	
	Term III
	 

	
	
	Hrs. Per Wk.
	
	
	
	
	Hrs. Per Wk.
	

	
	
	Class
	Lab
	Credits
	
	
	
	Class
	Lab
	Credits

	Ma 221
	Differential Equations
	4
	0
	4
	
	Ma 221
	Differential Equations
	4
	0
	4

	PEP 102
	Physics II
	3
	3
	3
	
	PEP 112
	Physics II
	3
	0
	3

	
	
	
	
	
	
	
	
	
	
	

	E 126
	Mechanics of Solids
	4
	0
	4
	
	E 126
	Mechanics of Solids
	4
	0
	4

	E 245
	Circuits & Systems
	2
	3
	3
	
	E 245
	Circuits & Systems
	2
	3
	3

	E 231
	Engineering Design III
	0
	3
	2
	
	E 231
	Engineering Design III
	0
	3
	2

	Hu
	Humanities
	3
	0
	3
	
	Hu
	Humanities
	3
	0
	3

	
	
	
	
	
	
	
	
	
	
	

	TOTAL
	Credits
	16
	9
	19
	
	TOTAL
	Credits
	16
	6
	19


Table 4–3 (cont’d)   Comparison to Show Core Curriculum Changes since Last General Review in 2009

	Term IV
	 
	
	Term IV
	 

	
	
	Hrs. Per Wk.
	
	
	
	
	Hrs. Per Wk.
	

	
	
	Class
	Lab
	Credits
	
	
	
	Class
	Lab
	Credits

	Ma 227
	Multivariate Calculus
	3
	0
	3
	
	Ma 227
	Multivariate Calculus
	3
	0
	3

	
	OR approved alternate
	
	
	
	
	
	OR approved alternate
	
	
	

	E 232
	Engineering Design IV
	2
	3
	3
	
	E 232
	Engineering Design IV
	2
	3
	3

	X234
	Thermodynamics **
	3
	0
	3
	
	X234
	Thermodynamics **
	3
	0
	3

	Science
	Science elective II §
	2
	3
	3
	
	Science
	Science elective II §
	2
	3
	3

	
	can substitute lecture  hour for lab
	
	
	can substitute lecture  hour for lab

	T.E.
	Technical Elective ‡
	3
	0
	3
	
	T.E.
	Technical Elective ‡
	3
	0
	3

	Hu
	Humanities
	3
	0
	3
	
	Hu
	Humanities
	3
	0
	3

	
	** choose core option
	
	
	
	
	
	** choose core option
	
	
	

	TOTAL
	Credits
	16
	6
	18
	
	TOTAL
	Credits
	16
	6
	18

	
	
	
	
	
	
	
	
	
	
	

	Junior Yr
	
	
	
	
	Junior Yr
	
	
	

	Term V
	 
	
	Term V
	 

	
	
	Hrs. Per Wk.
	
	
	
	
	Hrs. Per Wk.
	

	
	
	Class
	Lab
	Credits
	
	
	
	Class
	Lab
	Credits

	X 342
	Transport/Fluids **
	3
	3
	4
	
	X 342
	Transport/Fluids **
	3
	3
	4

	E 344
	Materials Processing
	3
	0
	3
	
	E 344
	Materials Processing
	3
	0
	3

	E 321
	Engineering Design V
	0
	3
	2
	
	E 321
	Engineering Design V
	0
	3
	2

	E 243
	Prob & Statistics
	3
	0
	3
	
	E 243
	Prob & Statistics
	3
	0
	3

	
	
	
	
	
	
	
	
	
	
	

	T.E.
	Technical Elective ‡
	3
	0
	3
	
	T.E.
	Technical Elective ‡
	3
	0
	3

	Hu
	Humanities
	3
	0
	3
	
	Hu
	Humanities
	3
	0
	3

	
	
	
	
	
	
	
	
	
	
	

	
	** choose core option
	
	
	
	
	
	** choose core option
	
	
	

	TOTAL
	Credits
	15
	6
	18
	
	TOTAL
	Credits
	15
	6
	18


Table 4–3 (cont’d)   Comparison to Show Core Curriculum Changes since Last General Review in 2009

	Term VI
	 
	
	Term VI
	 

	
	
	Hrs. Per Wk.
	
	
	
	
	Hrs. Per Wk.
	

	
	
	Class
	Lab
	Credits
	
	
	
	Class
	Lab
	Credits

	X 345
	Mod. & Simulation ‡
	3
	0
	3
	
	X 345
	Mod. & Simulation ‡
	3
	0
	3

	E 355
	Engineering Economics
	3
	3
	4
	
	E 355
	Engineering Economics
	3
	3
	4

	E 322
	Eng. Design VI ‡
	1
	3
	2
	
	E 322
	Eng. Design VI ‡
	1
	3
	2

	T.E.
	Technical Elective ‡
	3
	0
	3
	
	T.E.
	Technical Elective ‡
	3
	0
	3

	T.E.
	Technical Elective ‡
	3
	0
	3
	
	T.E.
	Technical Elective ‡
	3
	0
	3

	G.E.
	Elective (1)
	3
	0
	3
	
	G.E.
	Elective (1)
	3
	0
	3

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	TOTAL
	Credits
	16
	6
	18
	
	TOTAL
	Credits
	16
	6
	18

	
	
	
	
	
	
	
	
	
	
	

	Senior Yr
	
	
	
	
	Senior Yr
	
	
	

	Term VII
	 
	
	Term VII
	 

	
	
	Hrs. Per Wk.
	
	
	
	
	
	Hrs. Per Wk.
	
	

	
	
	Class
	Lab
	Credits
	
	
	
	Class
	Lab
	Credits

	T.E.
	Technical Elective ‡
	3
	0
	3
	
	T.E.
	Technical Elective ‡
	3
	0
	3

	T.E.
	Technical Elective ‡
	3
	0
	3
	
	T.E.
	Technical Elective ‡
	3
	0
	3

	G.E.
	Elective (1)
	3
	0
	3
	
	G.E.
	Elective (1)
	3
	0
	3

	E 423
	Eng. Design VII ‡
	1
	7
	3
	
	E 423
	Eng. Design VII ‡
	1
	7
	3

	TG
	TG Core Requirement
	3
	0
	3
	
	TG
	TG Core Requirement (2)
	3
	0
	3

	T.E.
	Technical Elective ‡
	3
	0
	3
	
	T.E.
	Technical Elective ‡
	3
	0
	3

	
	
	
	
	
	
	
	
	
	
	

	TOTAL
	Credits
	16
	7
	18
	
	TOTAL
	Credits
	16
	7
	18


Table 4–3 (cont’d)   Comparison to Show Core Curriculum Changes since Last General Review in 2009

	Term VIII
	 
	
	Term VIII
	 

	
	
	Hrs. Per Wk.
	
	
	
	
	
	Hrs. Per Wk.
	
	

	
	
	Class
	Lab
	Credits
	
	
	
	Class
	Lab
	Credits

	T.E.
	Technical Elective ‡
	3
	0
	3
	
	T.E.
	Technical Elective ‡
	3
	0
	3

	T.E.
	Technical Elective ‡
	3
	0
	3
	
	T.E.
	Technical Elective ‡
	3
	0
	3

	G.E.
	Elective (1)
	3
	0
	3
	
	G.E.
	Elective (1)
	3
	0
	3

	E 424
	Engin. Design VIII ‡
	1
	7
	3
	
	E 424
	Eng. Design VIII ‡
	1
	7
	3

	Hu
	Humanities
	3
	0
	3
	
	Hu
	Humanities
	3
	0
	3

	
	
	
	
	
	
	
	
	
	
	

	TOTAL
	Credits
	13
	7
	15
	
	TOTAL
	Credits
	13
	7
	15

	OVERALL
	TOTAL
	 
	 
	136
	
	OVERALL
	TOTAL
	 
	 
	140


	‡ Discipline specific 
	* * Select based on major

	§ Science electives - choose 2 out of 4
	

	 - Chem II, Biology, Physics III, Astronomy
	

	(1) use e.g. for Humanities, Economics, or minor OR

	a) used for research (6 credits)
	
	

	b) used for approved international activities (6 credits)

	(2) TG 421, TG 401, or TG 403/404
	

	Note: There is graduation requirement for 4 semesters of Phys. Ed  - no credit
	


Results for Outcome 14 Entrepreneurship

This educational outcome has been primarily addressed for students who entered Stevens prior to Fall 2013 through the inclusion in the curriculum of a core requirement for an entrepreneurship-oriented, 3-credit course typically taken in the fall of senior year. Over most of the period since the last general review two courses were available to students that were approved to fulfill this core course requirement, namely TG 421 Entrepreneurial Analysis of Engineering Design, and TG 401 Entrepreneurship & Business for Engineers & Scientists. However, TG 401 as a core option has been phased out, with the last offering in fall2013, in order to provide a more uniform input to Outcome 14 for all students through a single course and because TG 421 was more directly oriented to the design outcomes of the capstone. The latter was considered by the faculty to provide a more tangible engineering context for the entrepreneurship-oriented coursework that TG 401 did not provide as it had a more general business focus. Assessment data for the two courses in the 2013-14 academic year are noted below.

2013-14 Assessments (0-5 scale)

	TG 421-Entrepreneurial Analysis of Engineering Design 
	Direct
	2.45

	
	Indirect
	 3.08

	
	
	

	TG 401-Entrepren. & Bus. for Eng&Sci (Taught for last time Fall 2013)
	Direct
	90%

	
	Indirect
	3.57


TG 421 had undergone revision in 2012-2013 to provide better alignment to the Outcome 14 needs from a prior stronger focus on the economics of engineering design.

New Freshman year core entrepreneurial thinking course

As noted elsewhere under Criterion 4 as part of continuous improvement of the curriculum, a new 2-credit core course was added to the spring of Freshman Year, namely MGT 103 Innovation & Entrepreneurial Thinking. This course had been successfully piloted in spring 2013 with 50 volunteer students who were able to use the “extra” course for general elective credit. The course is taught in sections of 24 students by adjunct instructors with entrepreneurial experience under the overall guidance of a faculty course coordinator from the School of Business who is an entrepreneurship expert. To accommodate the new MGT 103 course in the curriculum, the E101-102 Engineering Experiences course that was effectively a single course stretched over fall and spring semesters was consolidated into the fall semester without significant burden to students given the nature of the course.

MGT 103 was added to Freshman Year because the faculty in reviewing the development of Outcome 14 considered it important to initiate contributing core coursework to this outcome early in the program rather than wait until senior year. This was so that the freshman year course could prime the students to both appreciate and apply entrepreneurial thinking in their activities and education and as a foundation to build upon in the senior year entrepreneurship course and capstone project courses. It is considered by Stevens that entrepreneurial thinking is an important 21st Century skill and certainly many other engineering programs around the country have taken the same position in evolving their programs to meet contemporary career demands for their graduates. Stevens also offers an Entrepreneurship Minor and so offering a course on entrepreneurial thinking early could stimulate the interest of some students to pursue this minor. Having the course so early in the program was recognized up front as a challenge and initial implementation experience has confirmed this with assessment data showing a neutral overall assessment of the course delivery but high rating of the instructors - see below.

Student Survey Assessments (0-5 scale)

	Spring 2015
	
	Median

	MGT 103 Innovation & Entrepreneurial Thinking
	Overall Course Quality
	2*

	
	Overall Instructor Effectiveness
	4


*represents a neutral rating to the statement “overall the course was excellent’.

In this course many students report not seeing the relevance of entrepreneurship to their education and careers. This is not unexpected given that the students are at an early stage in their post-high school education and experience as well as maturity level. Other primary student concerns include the course requiring too much work for the 2 credits assigned and related to this is a lack of comfort with the “flipped classroom” mode of teaching, where much of the content is delivered through online modules leaving class time for team-based project work on developing a business concept and its presentation. This less-structured approach is a challenge for many students, who like a clear path to a good grade, and is a response we and others have seen in other venues for less-structured active learning approaches and requires socialization of the students to this mode of learning. The student feedback and that of the instructors is being taken into account by the course coordinator for the next offering in the Spring of 2016, especially the need to reduce the out-of-class commitment of time needed by students to succeed in the course and to better address the perceived relevance for the students who are not intrinsically interested in the topic.We are also investigating appropriate instruments to better evaluate achievement of the desired outcome elements and it is noted that this challenge is an area of active educational research at the national level (e.g. Proceedings of the 2015 ASEE Annual Conference).

Integration of senior year entrepreneurship and capstone design course

Also as noted elsewhere under Criterion 4 as part of continuous improvement of the curriculum, a pilot has been underway to integrate innovation and entrepreneurship with the senior design capstone courses. In order to accomplish this integration in the pilot, the TG 421 core course was replaced with a two-semester senior year sequence TG 403 (2 credits Fall ) Senior Innovation I and TG 404 (1 credit Spring) Senior Innovation II in the latest iteration in 2014-2015. This pair of courses was approved by the faculty for use in the core entrepreneurship curriculum slot that TG 421 has filled.

The pilot has been expanded from the initial implementation with one multidisciplinary section of 20 students focused on the healthcare domain to 180 students in 2014-15 across all engineering programs, with both multi-disciplinary and disciplinary projects involved. Full scale-up (~ 550 students) across all engineering programs is expected in fall 2016. The planned model of having Professors of Design as project coordinators has been only partially implemented to date. The overall IDEaS program under which the pilot is now being managed has a senior faculty leader in place. Alignment of schedules for capstone courses across the School has been achieved in the 2014-15 year. Good progress has been made to have adoption of a common template for capstone workflows and deliverables across all programs while still allowing for particular disciplinary program capstone-based outcomes to be addressed. We are also working on common assessments across all engineering programs where appropriate, especially for the non-technical outcomes.
Student feedback on the pilot has been generally positive. The less structured workshop format compared to the more didactic format of the existing one-semester TG 421 lecture course shows up in the lower course ratings for TG 403-404 compared to TG 421 at present. The student feedback pointed to a need for improved communications between capstone and workshop instructors that is now being addressed by the IDEaS management structure. Students in some disciplines/projects did not see the relevance of entrepreneurship, a problem previously noted for the new freshman entrepreneurship course. This issue is now being addressed by selection and training of workshop instructors to ensure material is made as relevant as possible to both the design projects and disciplinary backgrounds of the students. 
Results for Electrical Engineering Courses

The Electrical Engineering program has 10 required technical elective (TE) courses and one specific math course (EE250) (see Criterion 5 for EE curriculum details). Assessment and evaluation of the Electrical Engineering Program Outcomes are completed primarily using data from these required EE TE courses, with the exception of Program Outcome 13 (Lifelong Learning) and 14 (Entrepreneurship). Outcome 13 is assessed in EBI Senior Exit Survey. Outcome 14 is assessed in the Engineering Core Curriculum, as described in the previous subsection.

Tables 4-4 through 4-6 show major program level summary reports produced by the ACE online assessment system for AY 2013-2014.

The ALR Report (Table 4-4) is the primary instrument used at the program level for assessment. This is where courses that need improvement can be easily identified. At the program level, all outcomes met expectations. Some observations are summarized below.

· Overall most direct assessment results (from student course work evaluations) are consistent with indirect assessment results (from student surveys). This indicates the validity of our assessment mechanism.

· EE471 (Transport Phenomenon in Solid State Devices) and CPE 390 (Microprocessor) have relatively low direct assessment results. This is because EE471 and CPE 390 are more hardware oriented courses, which are quite different from most of the software/math courses that EE students are generally comfortable with. However, student survey results still indicated high satisfactions with these courses.

· EE322 (Design VI) covers a large number of program outcomes, and several direct assessment results are unusually high. This is because assessments of outcomes on professional advancement and world view are usually based on descriptive narratives in assignment reports, which can only be coarsely graded. Improving assessment of this course and its outcomes has been frequently discussed in the EE program committee.

· EE348 (Signal and System) has unusually low scores in Spring 2014. This is because the regular instructor was on a medical leave in this semester, and the substitute instructor was less experienced. Again, such observation indicates that our assessment mechanism is effective in identifying anomalies. 

Table 4-5 (ILRO Report) shows student survey responses to each of the program outcomes covered in the EE technical courses. The average scores indicate high level of student satisfactions in their learning experience. 

Table 4-6 (LRY Report) shows the trend in direct and indirect assessment results. There seems to be a slight improvement from 2011 to 2013, based on the number of outcomes showing low values. One factor behind this improvement appears to be the changes of the instructors in several critical courses during this period.
A particular case of improvement shown in Table 4-6 is on Outcome 7 Professionalism from 2011 to 2013. This outcome was not assessed in any program required TE course prior to 2012. To address this shortcoming, it was first assessed in Spring 2012 in EE322. Due to the relatively low survey score from some students in that first assessment, more class discussions and two new assignments were introduced to address this outcome, while yielded further improvements in following years. 

It should be noted that there are some discrepancies between Table 4-4 and Table 4-5, Table 4-6. This is caused by the fact that, in Table 4-5 and Table 4-6, the ACE system aggregates survey inputs from all program courses, including electives that are not taken by all students. However in Table 4-4, assessment results are collected only from the required program courses, to ensure the satisfaction of program outcomes for all students.  Therefore the Average Learning Response (ALR) Report in Table 4-4 contains the most reliable assessment results. 

Table 4-4. Summary of assessment results for 2013/14 academic year. 
Average Learning Response (ALR) Report – Program Outcome by Course.
	Electrical Engineering
	Direct
	3.22
	3.14
	3.52
	3.38
	3.37
	3.08
	3.5
	3.61
	3.46
	3.44
	3.5
	3.5
	 
	 

	2013/2014 AY
	Survey
	3.37
	3.36
	3.09
	3.30
	3.39
	3.11
	3.38
	3.57
	3.37
	3.48
	3.22
	3.23
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Program Outcome Title
	
	Scientific foundations
	Engineering foundations
	Experimentation
	Technical design
	Design assessment
	Tools
	Professionalism
	Leadership
	Teamwork
	Communication
	Ethics and morals
	Social issues
	Lifelong learning
	Entrepreneurship

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Fall 2013
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EE  250 Math for Electrical Engineers
	Direct
	3.49
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Survey
	3.54
	
	
	
	
	
	
	
	
	
	
	
	
	

	EE  345 Modeling and Simulation
	Direct
	3.43
	
	3.95
	3.8
	
	
	
	
	
	
	
	
	
	

	
	Survey
	3.17
	
	3
	3
	
	
	
	
	
	
	
	
	
	

	EE  348 Systems Theory
	Direct
	3.2
	3.07
	
	3.6
	3.07
	
	
	
	
	
	
	
	
	

	
	Survey
	3.83
	3.78
	
	3.83
	3.78
	
	
	
	
	
	
	
	
	

	EE  359 Electronic Circuits
	Direct
	3.66
	3.6
	
	3.34
	
	3
	
	
	
	
	
	
	
	

	
	Survey
	3.4
	3.3
	
	3.4
	
	2.8
	
	
	
	
	
	
	
	

	EE  423 Engineering Design VII
	Direct
	
	3.68
	
	3.84
	3.7
	
	
	3.64
	2.78
	3.67
	
	
	
	

	
	Survey
	
	3.36
	
	3.36
	3.55
	
	
	3.45
	3.45
	3.45
	
	
	
	

	EE  465 Intro Communication Sys.
	Direct
	3.17
	
	3.3
	
	3.25
	3
	
	
	
	
	
	
	
	

	
	Survey
	3.29
	
	3.32
	
	3.34
	3.04
	
	
	
	
	
	
	
	

	EE  471 Trnsprt Pheno/Sld Device
	Direct
	2.7
	2.74
	
	
	
	
	
	
	
	
	
	
	
	

	
	Survey
	3.45
	3.43
	
	
	
	
	
	
	
	
	
	
	
	

	CPE 390 Microprocessor Systems
	Direct
	
	2.8
	
	2.8
	
	3.63
	
	
	
	
	
	
	
	

	
	Survey
	
	3.29
	
	3.41
	
	3.07
	
	
	
	
	3.21
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Spring 2014
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EE  250 Math for Electrical Engineers
	Direct
	3.51
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Survey
	3.68
	
	
	
	
	
	
	
	
	
	
	
	
	

	EE  322 Engineering Design VI
	Direct
	
	3.5
	
	4
	3.25
	
	3.5
	
	4
	3
	3.5
	3.5
	
	

	
	Survey
	
	3.31
	
	3.31
	3.28
	3.31
	3.38
	
	3.31
	3.38
	3.23
	3.23
	
	

	EE  345 Modeling and Simulation
	Direct
	3.23
	
	3.95
	3.8
	
	
	
	
	
	
	
	
	
	

	
	Survey
	2.86
	
	2.82
	2.82
	
	
	
	
	
	
	
	
	
	

	EE  348 Systems Theory
	Direct
	3.14
	3.21
	
	3.18
	3.33
	
	
	
	
	
	
	
	
	

	
	Survey
	2.75
	2.44
	
	2.67
	2.7
	
	
	
	
	
	
	
	
	

	EE  359 Electronic Circuits
	Direct
	3.13
	2.77
	
	3.07
	
	2
	
	
	
	
	
	
	
	

	
	Survey
	3.61
	3.52
	
	3.56
	
	3.42
	
	
	
	
	
	
	
	

	EE  424 Engineering Design VIII
	Direct
	
	3.8
	3.58
	3.58
	3.6
	
	
	3.58
	3.59
	3.66
	
	
	
	

	
	Survey
	
	3.75
	3.69
	3.75
	3.69
	
	
	3.69
	3.36
	3.62
	
	
	
	

	EE  448 Digital Signal Processing
	Direct
	3.3
	3.2
	2.8
	3.3
	
	3
	
	
	
	
	
	
	
	

	
	Survey
	3.1
	3.15
	2.65
	3.1
	
	2.8
	
	
	
	
	
	
	
	

	EE  471 Trnsprt Pheno/Sld Device
	Direct
	2.72
	2.82
	
	
	
	
	
	
	
	
	
	
	
	

	
	Survey
	3.72
	3.71
	
	
	
	
	
	
	
	
	
	
	
	

	CPE 390 Microprocessor Systems
	Direct
	
	2.45
	
	2.3
	
	3.85
	
	
	
	
	
	
	
	

	
	Survey
	
	3.3
	
	3.45
	
	3.35
	
	
	
	
	
	
	
	


Table 4-5. Individual Learning Response by Outcome (ILRO) for 2013/14 Academic Year

Fall 2013
[image: image5.jpg]Individual Learning Response By Program Outcome

Program Outcomes ~ Outcome# Option 0  Option1 Option2 Option3 ~Optiond Total Students ~ Average
0.00 1.00 200 3.00 400

e 1 3 2 106 275 2 1168 346
E;‘E;"::ﬂ”n’:‘gs 2 3 15 45 134 391 568 352
Experimentation 3 1 3 6 12 19 4 31
Technical Design | 4 1 3 5 2 " 6 332
Design Assessment | § 1 1 14 2 60 101 341
Tools 6 3 3 14 15 18 5 279
Professionalism 7 1 0 2 1 1 5 22
Leadership 8 0 0 7 8 12 2 345
Teamwork 9 0 0 2 8 12 2 345
Communication 10 0 0 3 5 1 2 345





Spring 2014
[image: image6.jpg]Individual Learning Response By Program Outcome

Program Outcomes  Outcome # Option0 Option1  Option2 Option3 ~Option4  Tofal Students Average
0.00 1.00 200 3.00 4.00
S 1 8 2 7 132 316 553 331
E;‘E:;?ﬂ”n’;‘gs 2 5 18 39 69 Pt 365 339
Experimentation 3 1 5 18 2 31 i 3
Technical Design | 4 3 9 2 4 90 1 32
Design Assessment | & 4 7 2 3 5 116 307
Tools 6 0 3 2 19 50 92 326
Professionalism 7 0 0 3 2 8 1 338
Leadership 8 0 0 2 6 15 3 357
Teammwork 9 1 0 10 12 2% 49 327
Communication 10 0 0 5 11 30 4% 354
Ethics and Morals | 11 0 0 3 4 6 1 323
Social Issues 2 0 0 3 4 6 3 323





Table 4-6. Longitudinal Learning Response by Year (LRY) Report.

[image: image7.jpg]Program Outcome

Tile Outcome # 2014 2013 2012 2011
SCIENTIFIC FOUNDATIONS 1 Suvey | 325 | 315 | 3.16 | 32
Direct | 3.15 | 3.07 | 857 | 3
ENGINEERING FOUNDATIONS 2 Suvey | 351 | 346 | 325 | 3.28
Direct | 3.18 | 3.06 | 3.15 | 5.09
EXPERIMENTATION 3 Suney | 3 293 | 347 | 291
Direct | 363 | 344 | 29 | 345
TECHNICAL DESIGN 4 Suvey | 325 | 34 | 341 | 314
Direct | 356 | 347 | 345 | 349
DESIGN ASSESSMENT 5 Suvey | 327 | 354 | 337 | 33
Direct | 334 | 319 | 334 | 327
ToOLS 6 Suvey | 298 | 294 | 294 | 261
Direct | 267 | 367 | 313 | 3.47
PROFESSIONALISM 7 Suvey | 279 | 327 | 336 | 117
Direct | 35 |35 |35
LEADERSHIP 8 Suvey | 361 | 368 | 322 | 333
Direct | 361 | 368 | 364 | 366
TEAMWORK 9 Suvey | 336 | 359 | 369 | 334
Direct | 346 | 315 | 271 | 3.29
COMMUNICATION 10 Suvey | 367 | 362 | 359 | 311
Direct | 353 | 357 | 333 | 36
ETHICS AND MORALS 1 Suvey | 323 | 314 | 35 | 3.09
Direct |35 |35 |35 |35
SOCIAL ISSUES 12 Suvey | 323 | 314 | 345 | 323
Direct | 35 |3 35 |35





Table 4-7. Example Course SPAD form for EE448 from Spring 2014.

[image: image8.jpg]Program
Outcome

Associated

Program
Outcome

Course Outcome

Assessment

Instrument(Stude
nt Work To Be
Assessed)

Student

Performance

Grade
N | Result

ACE Survey
N[ Result

11

The student will be able to understand the
principles of digital signal processing (DSP) ,
including convolution, sampling theory , discrete
-time Fourier transform (DTFT), discrete Fourier
transform (DFT),_and z-transform

quiz #5

36

33

20

3.1

21

The student will be able to understand the
concept of filtering , and determine the impulse
response , frequency response , and transfer
function of a discrete-time system , and use them
for analysis.

quiz #2

36

32

20

3.15

31

The student will be able to use DSP simulation
software (e.g., Matlab) to simulate discrete-time
signals and systems , including generating basic
discrete-time signals , finding the impulse
response , magnitude and phase response of a
discrete-time system , and determining the
output of a discrete-time system by convolution or
filtering

project #2

36

28

20

265

41

The student will be able to apply Butterworth ,
Chebyshev , and elliptic approximations and
windowing techniques to design IIR and FIR
filters , respectively , to meet given filter design
specifications.

homework #4

36

33

20

3.1

6.1

Students will be able to use state-of-the-art DSP
simulation software (.g. , Matlab) to simulate
and analyze discrete-time signals and systems in
both the time- and frequency domain.

project #1

36

3.0

20

28





An example of course SPAD form is shown in Table 4-7. This is for EE448 from Spring 2014 semester. It indicates the assessment instrument (student course works) used in the evaluation of each course outcome. Instructor of each of the 11 EE courses fills out this SPAD form on ACE, and the assessment results are then aggregated into the ALR reports shown in Table 4-4. 
After all the ACE reports are collected and analyzed, the EE program committee will complete a Program Outcome Evaluation form, as shown in Table 4-8. This form is basically the program level assessment report, and it is discussed and approved in early Fall semester of the next academic year. 
Table 4-8. PROGRAM OUTCOMES EVALUATION FORM
Adopted by the Electrical Engineering Program Committee For the 2013/2014 AY
	Outcomes that were satisfied or require only minor improvements: 
Outcome 1 ~ 12 were generally satisfied, and outcomes 13 and 14 were satisfied from EBI survey and TG core course. No obvious deficiency. 

	Outcomes that require significant improvement 
(specify the assessment methods that indicated this need): 
None

	Significant changes at the course level resulting from the formal assessment process 
(specify the assessment methods that indicated the need for each change):
In CPE390, more introductory material and in-class exercises on digital system fundamentals were introduced in Fall 2013. This was based on previous student assessment.

In EE448, more examples and discussions on Butterworth approximation as well using the approximation for digital filter design were introduced. This was based on previous student assessment.

	Significant changes at the course level for other reasons:
In EE423, additional material on engineering ethics was introduced in Fall 2013. This was a result of an Honor Board violation.

In EE471, new material on FinFET was added, and material on BJT modeling was deleted. This was based on instructor’s self assessment. 

	Changes at the program level resulting from the formal assessment process 
(specify the assessment methods that indicated the need for each change):
None

	Changes at the program level for other reasons:
None

	Proposed changes to Program Outcomes or Assessment: 
Further improvement on assessing the professional and personal development components (outcomes 7 ~ 14) is suggested. Besides strengthening EE322 lectures and assessments, a recommendation was made to reorganize assessment in EE423/424 (senior design). Going forward, there is a plan to incorporate learnings from the interdisciplinary & entrepreneurship Senior Design pilot sections with the discipline-specific Senior Design sections. Starting with the next academic year, changes will be made to the midterm and final report structure to allow closer integration with TG-403/404, replacing TG-421. With these changes, the outcomes and assessment instruments in these courses need to be carefully discussed. 

	Recommendations for changes to the Core Curriculum or Assessment Methodology
None


Results of Coop Survey

Table 4-9 summarizes the results from the survey of the Electrical Engineering students who participated in coop in the Fall of 2014 and Spring of 2015. 
Table 4-9. Average response of survey of EE coop students for 2014/2015 academic year
	
	F13
	S14

	Response Rate
	17/29
	9/12

	Question Description
	
	

	1.Scientific Foundations: As demonstrated by your ability to use relevant principles of mathematics, computer science, physics, chemistry, and engineering science. 
	2.82
	3

	2.Engineering Foundations: As demonstrated by your ability to use fundamental engineering principles.
	2.88
	3.11

	3.Experimentation: As demonstrated by your ability to design and conduct experiments, and analyze and interpret experimental data.
	2.88
	3.22

	4.Tools: As demonstrated by your proficiency with machining tools, computer and information technology-based tools, and basic analytical instrumentation and equipment. 
	3
	3.33

	5.Technical Design: As demonstrated by your ability to design a prescribed engineering process, device, or system.
	2.94
	2.78

	6.Design Assessment: As demonstrated by your ability to develop and assess alternative designs based on technical and non-technical criteria.
	3
	3.11

	7.Professionalism: As demonstrated by making reliable commitments, achieving quality and completeness, and incorporating a professional code of ethics in one`s work. 
	3.18
	3.33

	8.Leadership: As demonstrated by successfully managing stressful situations, accepting constructive criticism, developing team-building activities, and achieving integrated choices based on consensus. 
	3.06
	3.11

	9.Teamwork: As demonstrated by exhibiting individual accountability, promoting trust, resolving conflicts, and integrating diverse viewpoints. 
	3.41
	3.38

	10.Communication: As demonstrated by effective communication skills including developing ideas cogently for presentation, choosing the most effective medium of communication, and practicing effective listening, speaking and writing skills. 
	3.29
	3.33

	11.Ethics and Morals: As demonstrated by identifying moral and ethical issues, understanding legal implications, and complying with regulations. 
	3.29
	3.11

	12.(Contemporary and Social Issues) as demonstrated by a knowledge of contemporary and social issues in relevant engineering and related fields.
	2.82
	3.11

	13.Lifelong Learning: As demonstrated by keeping abreast of professional developments, participating in professional organizations, engaging in self assessment and personal improvement, and staying current with economic and political issues. 
	2.94
	3.22

	14.Entrepreneurship: New technology development as demonstrated by knowledge of business plan development, marketing, and the fundamentals of engineering and business economics. 
	2.59
	3

	15.Overall Evaluation: Please provide an overall appraisal of your preparation level. 
	3.06
	3.11


Results of Senior Exit Survey

Table 4-10 shows the students responses to the Institution-Specific Questions (ISQ) in the EBI Exit Survey. Note that the scale on these questions ranges from 0.0 (strongly disagree) to 6.0 (strongly agree).
Table 4-10. Responses of the Class of 2014 to the Institution-Specific questions 
on the EBI Senior Exit Survey
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Table 4-11 summarizes the results from the EBI Exit Survey that reflect the EAC of ABET Criterion 3 a-k​ questions. Again the results are on the 0 to 6 scale, and we observe that all scores are above 4.00. These results strongly indicate that, in the students’ opinions, the program amply satisfies these criteria. 

Table 4-11. Summary of IBI Senior Exit Survey questions 
related to the EAC of ABET Criterion 3 a-k.
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Course-level changes to Electrical Engineering program

Most of the changes have been made at the course level. These changes are summarized below (as reported by the instructor on their ICE form):

EE  250 Math for Electrical Engineers
No significant changes

EE  322 Engineering Design VI

Significant changes were introduced in Spring 2012 to enhance students’ awareness and understanding on engineering design constraints, ethical and professional responsibilities, and multidisciplinary teamwork planning. In two out eight total assignments, students were asked to identify realistic constraints including a) economic, b) environmental, c) health and safety, d) manufacturability, and e) sustainability; identify the associated professional and ethical responsibilities during the design process; and consider multidisciplinary teamwork as a likely option in the design implementation. These components eventually contributed to the assessment of program outcomes 7 (Professionalism), 9 (Teamwork), 11 (Ethics and morals) and 12 (Social issues).  
EE  345 Modeling and Simulation

The changes are mostly concerned with enhancing the hands-on project experience for both modeling and experimentation. For the programming implementation: (i) changing the structure of the lecture to allow for 1/3 of the lecture time to be used exclusively for hands-on programming using OMNET++ simulation environment. (ii) created a series of video tutorials that teach the basics of creating a simple simulation example; For the modeling part: enhanced the involvement of the students in the intermediate phases for the final project by requiring peer feedback and assessment on the presentations.

EE  348 Systems Theory

No significant changes

EE  359 Electronic Circuits

There has been an increased emphasis on getting the students to try to build their final projects and test them in the lab to get a hands-on understanding of electronics. This was done as a result of seeing students having difficulties in their Senior Designs. This is to help them to have a better practical understanding of what it takes to build a working circuit.

EE 423 Engineering Design VII and EE 424 Engineering Design VIII

As the rest of the departments have moved to a uniform template and course sequence that came out of the interdisciplinary & entrepreneurship senior design pilot, the EE/CpE sections have been tailored to follow this process in AY2014-2015.  Also, since TG421 has been changed to TG-403/404, some of the business modeling and analysis has been streamlined in '423/424 as it moves to a uniform '403/404 program.

EE  448 Digital Signal Processing

The following updates were implemented based on course assessment results: 1) Provided Matlab tutorial and reading material to help students to get started with DSP related simulation; 2) Offered additional discussions/examples/assignments on the following course subjects: steady-state analysis for linear time-invariant systems; using Matlab to determine system related characteristics including impulse response, magnitude/phase response, group delay; and Butterworth approximation for digital filter design.
EE  465 Intro Communication Sys.

The following updates were implemented based on course assessment results: 1) Provided Matlab tutorial and reading material to help students to learn how to simulation communication signals and systems; 2) Offered additional discussions/examples/problems on the following course subjects: power spectral density, signal-to-noise ratio (SNR) analysis for communication systems, and matched filter.
CPE 390 Microprocessor Systems

This course was taken over and revised by Prof. Ackland in Fall 2012. A new set of lecture notes was developed based on Huang’s text book. Lab assignments were rewritten to be more in-line with scheduled lecture material. Over time, in response to student feedback on the amount of material in lectures, material on BCD addition, indirect addressing schemes and  I2L serial communication were removed. In F13, in response to student feedback and observed student difficulties, introductory lectures were developed on digital logic and binary arithmetic. Recognizing that the lab is a key learning component in this course, in F15, microprocessor development boards in lab will be replaced and lab assignments will be redesigned to work with these new boards and further extend students lab experience.

EE  471 Transport Phenomenon in Solid State Device

This course was taken over and revised by Prof. Ackland in Spring 2012. A new set of lecture notes was developed based on Chenming Hu’s text book. New material on the design of CMOS digital circuits including circuit design, physical layout, speed and power dissipation was introduced. A course design project on layout and simulation of simple CMOS circuits was instituted. In F14, the course project was modified to focus more on SPICE circuit simulation of devices rather than physical layout of logic circuits. New material on Finfets was also added. In S15, in response to student feedback, lecture material on bipolar transistors was eliminated and the coverage of SPICE simulation was expanded to give more time to simulation projects.
C. Additional Information
At the time of the visit the following collections of information will be provided for examination:

· Recent Student Performance Assessment Data (SPAD) and Instructor Course Evaluation (ICE) forms for each required Electrical Engineering course

· Examples of assessment instruments (student work) used in each course, arranged by course and by program outcome

· Instructor materials such as syllabi, textbooks, and examples of materials such as exams, handouts, presentations and notes
· Documents of the Program Faculty Committee and the External Advisory Committee meetings
· Spreadsheet with the past five years of ACE Program Reports (ALR and ILR)
· Recent Program Evaluation Forms for the Electrical Engineering program
· Recent reports from the EBI Senior Exit Survey
CRITERION 5.  CURRICULUM  
A. Program Curriculum
Curriculum Overview
EE graduates will confront this fast changing field and their success in that field will depend on the extent to which the EE program provides them with a solid foundation in the underlying principles that will continue to provide the basis for future advancement.  At the same time, the EE program must provide them with a contemporary perspective on the applications of these principles, demonstrating in a compelling manner the connection between the material being learned in the EE program and the exciting products that are continually appearing in the market.  These are challenging requirements.
A distinguishing feature of the Stevens education is the extensive Engineering Core Curriculum, a tradition since the founding of the Institute in 1871. At the heart of core curriculum is an eight-semester design sequence known as the Design Spine.  The core also features six mathematics courses, four science courses, and six humanities.  The core curriculum contributes in some way to most outcomes needed to achieve Program Objectives and is a key factor in some.
In the EE curriculum, a set of  required technical courses provide the breadth to cover the several areas of electrical engineering while additional technical electives are available for achieving depth in specific topics. EE359 (Electronic Circuits) and EE471 (Transport in Solid State Devices) cover the physics and engineering models of the basic devices used for analog and for digital electronics, the design and realization of digital electronic systems and subsystems, and analog circuits; CPE390 (Microprocessor Systems) with a lab component introduces students to joint hardware/software system design for embedded systems; EE348 (Systems Theory) and EE448 (Digital Signal Processing) provide students with an understanding of the mathematical principles of sophisticated signal processing algorithms; EE465 (Communication Systems) exposes students to communication channel models and modulation schemes.

In addition to the Engineering Core Curriculum and EE specified technical courses, EE students have to take four (4) non-specified technical electives, and three (3) non-specified general electives. These technical electives (TEs) can be chosen from high level EE or CPE courses. Special permissions can be obtained from student’s advisor to take other related courses, such as MA or ME courses, as technical electives. The general electives (GEs) can be any courses offered by any program at Stevens. The main purpose of these general electives is to encourage students to acquire a broad based education that can be beneficial for their future career advancement.

Depending on a student’s personal interests, technical electives are available to provide depth in specific areas. Students may use these non-specified technical electives as well as the general electives to explore one or more advanced topics. Most of these electives are offered as entry level graduate courses, at 500 level, which are open for both undergraduate and graduate students. These courses are organized into concentrations. Currently EE and CPE concentrations include: Computer Architectures, Electronics and Embedded Systems, Image Processing and Multimedia, Networks and Security, Power Engineering, Robotics and Control, Software Engineering and Design, Wireless Communications. Details of these concentrations can be found at http://www.stevens.edu/ses/ece/undergrad/concentrations.

Overall, achievement of EE objectives is based on the three components found in the EE curriculum:

1.
Providing the student with strength and confidence in the underlying mathematical, scientific, and engineering principles underlying electrical engineering applications. In terms of the general topics covered and the principles learned, the required EE curriculum is well matched to the achievement of the EE objectives.

2.
Providing the student with an ability to connect those principles to compelling contemporary applications.  The EE Program has addressed this need in part through the addition of projects to several courses (required courses and technical electives). Most of these projects are related to research projects of faculty members. Examples include software defined radios, wireless security, and autonomous robots etc.  

3.
Providing the student with significant opportunities to design, build, and test examples of those applications.  The capstone project course sequence (EE 423/424) directly relates to this need.  The capstone projects provide design experiences via team-based projects.  There is also a need to provide students with significant opportunities to explore compelling and contemporary applications through individual research projects (EE 485/486: Research in Electrical Engineering I/II).  Students complete a significant project under the advisement of an ECE faculty member and, upon successfully completing both semesters of the course sequence, receive a Bachelor’s with Thesis degree. 

Table 5-1 summarizes the Electrical Engineering curriculum. Stevens courses are offered on a semester schedule. 
The prerequisite flow chart (Figure 5-1) illustrates the curriculum graphically and shows the prerequisite/corequisite structure of the curriculum. Prerequisites are enforced by a combination of advising and by enrollment restrictions coded into the online enrollment system, as described in the Background Section above. Not shown here are prerequisites for non-specified technical electives, which are course dependent.

.

Table 5-1 Electrical Engineering Curriculum 
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Table 5-1 (continued) Electrical Engineering Curriculum
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Table 5-1 (continued) Electrical Engineering Curriculum
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Figure 5-1. Prerequisite Flow Chart for Electrical Engineering Program
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Table 5-2. Relationship of Core Courses to Program Outcomes 

	
	Program Outcomes

	Courses
	1: Scientific  foundations
	2: Engineering foundations
	3: Experimentation
	4: Technical design
	5: Design Assessment
	6: Tools
	7: Professionalism
	8: Leadership
	9: Teamwork
	10: Communication
	11: Ethics and morals
	12: Social issues
	13: Lifelong learning
	14: Entrepreneurship

	Term I
	

	Ch 115 General Chemistry I
	H
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ch 117 General Chemistry Lab
	H
	
	H
	
	
	
	
	
	
	
	
	
	
	

	Ma 121 Differential Calculus
	H
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ma 122 Integral Calculus
	H
	
	
	
	
	
	
	
	
	
	
	
	
	

	E 101 Eng. Experiences
	
	
	
	
	
	
	
	
	
	
	L
	L
	L
	

	E 120 Engineering Graphics
	
	
	
	M
	L
	H
	
	
	
	
	
	
	
	

	E 121 Engineering Design I
	L
	
	
	L
	L
	H
	L
	L
	M
	M
	
	
	
	

	E 115 Intro. to Program.
	L
	
	
	
	
	H
	
	
	
	L
	
	
	
	

	CAL 103 Writing & Communications
	
	
	
	
	
	
	
	
	
	H
	
	
	M
	

	Term II
	

	Science Elective I
	H
	
	
	
	
	
	
	
	
	
	
	
	
	

	Science Elective  Lab.
	H
	
	H
	
	
	
	
	
	
	
	
	
	
	

	Ma 123 Series, Vectors, Functions, Surfaces
	H
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ma 124 Calculus of Two Variables
	H
	
	
	
	
	
	
	
	
	
	
	
	
	

	PEP 111 Mechanics
	H
	
	
	
	
	
	
	
	
	
	
	
	
	

	E 122 Engineering Des. II
	
	
	L
	M
	M
	M
	
	
	H
	M
	
	
	
	

	CAL 105 Knowledge, Nature, Culture
	
	
	
	
	
	
	
	
	
	M
	L
	L
	L
	

	MGT 103 Innovation & Entrepreneurial Thinking
	
	
	
	
	
	
	
	L
	M
	M
	
	
	
	H


Table 5-2. Relationship of Core Courses to Program Outcomes (Contd.) 

	
	Program Outcomes

	Courses
	1: Scientific  foundations
	2: Engineering foundations
	3: Experimentation
	4: Technical design
	5: Design Assessment
	6: Tools
	7: Professionalism
	8: Leadership
	9: Teamwork
	10: Communication
	11: Ethics and morals
	12: Social issues
	13: Lifelong learning
	14: Entrepreneurship

	Term III
	

	Ma 221 Differential Equ.
	H
	
	
	
	
	
	
	
	
	
	
	
	
	

	PEP 112 Elect. & Magnet.
	H
	
	
	
	
	
	
	
	
	
	
	
	
	

	E 126 Mechanics of Solids
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	E 245 Circuits and Systems
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	L
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	Term IV
	

	Ma 227 Multivariate Calc.
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	E 232 Engineering Des. IV
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	M
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	H
	
	
	
	
	

	X 234  Thermodynamics
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	L
	
	
	
	
	
	
	
	

	Science Elective II
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	Term V
	

	E 344 Materials Processing
	H
	M
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	E 321 Engineering Des. V
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	M
	
	
	
	
	
	
	
	
	

	E 243 Prob & Statistics
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	L
	
	
	L
	
	
	
	
	
	
	
	

	Term VI
	

	E 355 Engineering Econs.
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	H

	Term VII
	

	Entrepreneurship Core
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Table 5-3. Alignment between Electrical Engineering 

Technical Elective Courses and Program Outcomes
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Table 5-2 illustrates the relationships between Engineering Core program courses and the program outcomes. “H” indicates a strong relationship, “M” indicates a medium relationship, and "L" indicates a low one. 

Table 5-3 illustrates the relationships between Electrical Engineering program technical electives (the program-specific courses in the curriculum) and the program outcomes. In most cases, where a strong relationship exists, that course is used in assessment of the corresponding program outcome.

All of the program outcomes have strong components in the program technical electives, except for 13 (lifelong learning), and 14 (Entrepreneurship). Outcome 13 and 14 are covered in both Senior Design courses (EE 423/424), but there are more strong components in the Engineering Core program. Outcome 13 is assessed using several questions in the EBI Senior Exit Survey, which is immediately after the Senior Design. Outcome 14 is assessed in TG401 or TG421, as part of the engineering core.
Tables 3-4 and 5-3 can be linked to show the relationship between Electrical Engineering technical elective courses and the program objectives. The result is shown in Table 5-4. This Table is developed in the following way. For each course, the box corresponding to one of the program objectives is checked if one of the outcomes from Table 5-3 with an “H” has a check in Table 3-4 for that outcome. 
Table 5-4. Alignment between Electrical Engineering 

Technical Elective Courses and Program Objectives
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Satisfaction of Minimum Credit Hours and Distribution

Table 5-1 shows that the EE program includes 34 credit hours of mathematics and basic sciences in the Engineering Core Curriculum. In addition, Electrical Engineering has a strong coupling to physics and some required program courses (e.g., EE 471: Transport in Solid State Devices) may also be regarded as part of the basic science requirement.  Similarly, mathematical analysis is at the foundation of several of the topics taught, including EE348 (System Theory) and EE 448 (Digital Signal Processing).  These courses have significant math content and part of their credit may be applied towards the basic mathematics requirement.  However, the EAC Criteria requirements for math and basic science are satisfied by the Engineering Core Curriculum. For this reason, all required EE program courses are mapped into the “Engineering Topics” category in Table 5-1.

All engineering students are required to take a core sequence of science and mathematics courses that totaled 34 credit hours in the 2014-2015 academic year.  This consists of a Freshman chemistry Ch 115 with associated laboratory Ch 117, and two Physics courses covering Mechanics (PEP 111 Term 2), Electricity and Magnetism (PEP 112 Term 3). Two additional Science Electives are required, and one of these Science Electives has to have a lab component. EE students may choose from CH281 (Biology) with CH282 (Intro to Biology Lab), CH116 (Chemistry II) with CH118(Chemistry II Lab), PEP151( Intro to Astronomy), PEP201 (Physics for Engineering Students), or EN 250 (Quantitative Biology).

The mathematics core sequence comprises 7 courses taught over the first 5 semesters by the Mathematics, the ECE Department, and the School of Engineering and Science.  The Math courses are:

· Term 1: Ma 121 (Differential Calculus)

· Term 1: Ma 122 (Integral Calculus)
· Term 2: Ma 123 (Vector Calculus)

· Term 2: Ma 124 (Calculus of Two variables) 
· Term 3: Ma 221 (Differential Equations)  

· Term 4: EE250 (Math for EE): discrete mathematics, complex variables, and linear systems.
· Term 5: E 243 Probability and Statistics

The core computing requirement has been addressed by E 115 Introduction to Programming, taught by the ECE Department.  This course teaches basic concepts of computer systems, information networks and programming, with integration of instruction in C++ to engineering applications including a robot design competition in E121 Engineering Design I in the 1st semester.

Table 5-1 shows a total of 74 hours of credit in engineering topics, of which 31 credits are provided by required EE-specific courses. The four technical electives in Term 7 and 8 are not specified, but are generally chosen from EE, CPE or other program relevant courses. Of the 74 hours of credit of engineering topics, 24 contain significant design and laboratory components. Not included in Table 5-1 are course project related designs within individual technical courses, separate from formal laboratory components for a course.

Culminating Major Design Experience

There is a major design course in each of the eight semesters in the engineering program. This is the Design Spine. As described there and below, the major design experience within the Program consists of a three-course sequence of Engineering Design VI, VII &  VIII.  These courses build on the extensive foundation of a 5-semester core design sequence; with its close coupling to core engineering science courses taught concurrently.  Associated with the design sequence is a required course in Engineering Economics (E355) directly addressing the application of economic analysis to the capstone design project. 

Experience related to major design provided within the EE program is largely provided by Engineering Design VI  (EE 322) preparing the students for their capstone design project experience (courses EE 423 and EE 424). The EE 322 course was designed to provide students with an understanding of the challenges they will face in the capstone design project and how to best define a suitable starting point for that project.  The instructor serves as a mentor, providing the students with the stages of project definition in a systematic manner, including an emphasis on technical depth of understanding as the course’s final project proposal is being developed.  

The capstone project consists of two semesters. The first semester (EE 423) emphasizes development of a technical proposal addressing the real issues and barriers that will arise when the project is implemented during the second semester.  One purpose of EE 322 is to provide students with a chance to make substantial progress in the development of their project idea before starting EE 423 (the project definition part of the capstone project course).  

The two course capstone design/project sequence must be completed during the student’s last full academic year, with EE 423 always offered during the Fall semester and EE 424 always offered during the following Spring semester.  All projects are required to be team-based projects, with the students identifying the team.  Each team is responsible for identifying and arranging for a full-time faculty member to serve as the project’s advisor.  The capstone project sequence includes a set of assignments, appropriate for the systematic selection, definition, and finally realization of the project.  These assignments include completion of reports (progress and final reports) as well as oral presentation of the intermediate report at the end of the Fall semester.  At the end of the Spring semester, a “Senior Projects Expo” is held in the Stevens’ Schaefer Athletic Center, where all senior projects (capstone projects) developed at Stevens are demonstrated.  A total of 14 projects were completed by ECE students during the 2014/1015 academic year.

Associated with the design sequence is a required course in engineering economics, E355, which includes cost estimation. Engineering students are also required to take an Entrepreneurship elective. Electrical engineering students can satisfy this requirement by taking either TG 401 (Entrepreneurship & Business for Engineers & Scientists) or TG 421 (Entrepreneurial Analysis of Engineering Design). TG 401 introduces the basics of business and entrepreneurship to students who wish to understand the non-technical success requirements in commercialization of new technology. TG 421 is designed to provide students with tools needed to commercialize their senior design technology. Topics include engineering economic analysis and issues of marketing, venture capital, intellectual property and project management. These topics are from the view of an entrepreneur who is creating knowledge that can be licensed and/or used in a start up business. As indicated in Criterion 4 Section B, TG 401 as a core option has been phased out, with the last offering in Fall2013, in order to provide a more uniform input to Outcome 14 for all students through a single course and because TG 421 was more directly oriented to the design outcomes of the capstone.
Curriculum Satisfaction of ABET Program Criteria

The curriculum component of the 2015-2016 ABET Electrical Engineering Program Criteria reads:
The structure of the curriculum must provide both breadth and depth across the range of engineering topics implied by the title of the program.

The curriculum must include probability and statistics, including applications appropriate to the program name; mathematics through differential and integral calculus; sciences (defined as biological, chemical, or physical science); and engineering topics (including computing science) necessary to analyze and design complex electrical and electronic devices, software, and systems containing hardware and software components.

The curriculum for programs containing the modifier “electrical,” “electronic(s),” “communication(s),” or “telecommunication(s)” in the title must include advanced mathematics, such as differential equations, linear algebra, complex variables, and discrete mathematics.

These program criteria are addressed individually below.
A. Breadth and Depth Across the Range of Engineering Topics Implied by Title of Program

The Stevens Engineering Core Curriculum provides EE students with a significant foundation in engineering disciplines, providing a strength that can be applied when the topics of electrical engineering are being applied to diverse applications.  The EE core curriculum builds on this theme of breadth, providing students with preparation in analytic techniques associated with engineered electronic systems, backgrounds in both digital and analog circuits, experience in the use of microcontrollers for embedded systems, understanding of digital signal processing techniques applicable to communications and several other applications, and learning related to contemporary communication networks.  The depth in the topics covered by the EE core curriculum are supplemented by a rich set of elective courses (including graduate level courses) allowing a student to explore the details of a subject of his/her choosing.  
B. Probability and Statistics

EE students complete a core engineering course (E243) in probability and statistics during Term V. Representative applications in which students apply their knowledge of probability and statistics include modeling of communication systems (e.g., EE 465), signal estimation and detection (e.g., EE 448), and in various technical electives.  
Knowledge of Math through Differential and Integral Calculus

The mathematics sequence completed during Terms I through III within the core engineering program provide the basic preparation in these topics.  Differential Calculus (MA121), Integral Calculus (MA122), Vector Calculus (MA123) and Calculus of Two Variables (MA124) are offered in the first two semesters. Differential Equations (MA221) is offered in the third semester. 

Differential and integral calculus are fundamental to several EE core and technical elective courses, through which the students receive continuing experiences in these topics.  
Basic Sciences, Computer Science, and Engineering Topics

 The Stevens Engineering Core Curriculum provides one Chemistry course with lab (CH115 and CH117), two physics courses (PEP111 and PEP112), and two required Science Electives from Biology (CH281 and CH282, or EN250), Chemistry (CH116 and CH118), Physics (PEP201) and Astronomy (PEP151). The Engineering Core Curriculum also includes a Computer Science course (E115) for engineering students.

In the EE Curriculum, CPE390 covers hardware/software design of embedded systems. With its accompanying laboratory component, this course provides students with backgrounds in assembly language programming as well as in the interfacing of external components to a microcontroller. Analysis and design of complex systems can also be experienced in EE348 System Theory, EE465 Communication Systems and other technical electives. 
Knowledge of Advanced Mathematics, typically including differential equations, linear algebra, complex variables, and discrete mathematics.
A core course EE250 Math for EE was specifically designed to satisfy this ABET criterion. It was introduced before the last ABET visit, and has been continuously improved. This course covers several math topics, including discrete math, complex variables, and linear systems. Together with core math course MA123 on vector calculus and MA221 on differential equations, these advanced math topics are satisfactorily covered. Knowledge of advanced math is reinforced in many required and elective EE courses, including EE348 System Theory, EE448 Digital Signal Processing and EE 465 Communication Systems.  

Cooperative Education 

Cooperative education is an optional program at Stevens. Although it enhances the student experience and improves their preparation for the professional world, it is not a requirement of the curriculum. 
Course materials on display at visit
The following materials for each required Electrical Engineering course from the 2014/2015 academic year will be made available at the time of the visit:

· Instructor materials:

· Syllabi

· Textbooks

· Exams and quizzes

· Recent assessment (SPAD) and evaluation (ICE) forms

· Examples of notes, presentations, and handouts

· Student materials:

· Sample student work – organized by course

· Sample student work – organized by Program Outcome 

B. Course Syllabi

The syllabi for the core engineering and science courses and the program required technical elective courses are in Appendix A.
CRITERION 6. FACULTY 
A. Faculty Qualifications
Table 6-1 summarizes the qualifications of all full-time faculty in the Department of Electrical and Computer Engineering who teach Electrical Engineering and Computer Engineering courses. There are a total of 18 faculty members, and most of them contribute equally to both the Electrical Engineering and Computer Engineering programs. The department also employs 8 adjunct professors to teach mostly advanced graduate level courses. All EE and CPE program required TEs are taught by regular full-time faculty members.

All faculty members aside from Prof. McNair have Ph.D. degrees. In the case of Prof. McNair, his 31-year extensive experience as a research staff member in industry and government compensates for his lack of a doctorate degree.

The Electrical Engineering program required technical courses are listed below, with associated faculty members and their qualifications:
EE250 (Math for EE) and EE348 (Systems Theory) are taught by Prof. Heffes. He is an IEEE Life Fellow and he obtained his Ph.D. degree in Electrical Engineering from New York University in 1968. Prior to joining Stevens in 1990, he spent 28 years at Bell Labs as member of technical staff. His field of study is stochastic modeling, and he is a pioneer in queuing theory.
EE345 (Modeling and Simulation) is taught by Prof. Comaniciu. She is the director of electrical engineering graduate program. She obtained her Ph.D. in ECE from Rutgers University in 2002. She is an active and prolific researcher. Her field of study includes cross-layer network design and game theory. 

EE359 (Electronic Circuits), EE322 (Design VI), EE423 (Design VII) and EE424 (design VIII) are taught by Prof. McNair. He is the director of computer engineering graduate program. He obtained his BE and ME in EE from Stevens in 1971 and 1974. Prior to joining Stevens in 2002, he spent 31 years in ARMY CERDEC, ITT, Bell Labs and then AT&T Labs as member of technical staff. He is a recipient of two teaching professor awards at Stevens. His field of study includes embedded systems, and system security. 
EE448 (Digital Signal Processing) and EE465 (Communication Systems) are taught by Prof. Li. He is the director of Electrical Engineering undergraduate program. He obtained his Ph.D. in EE from University of Florida in 1999. He is an active and prolific researcher. His field of study is statistical signal processing. 
EE471 (Transport in Solid State Devices) and CPE390 (Microprocessor Systems) are taught by Prof. Ackland. He is an IEEE fellow. He obtained his Ph.D. in EE from University of Adelaide in 1979. Prior to joining Stevens in 2011, he spent 32 years in industry, including 22 years at Bell Labs. From 1986 to 2000 he was the Director of  DSP & VLSI Systems Research Department at Bell Labs. His field of study includes VLSI design and signal processing algorithms. 
All other faculty members are active in research as well as teaching graduate level courses, which can be taken by undergraduate students, with approval in the case of 6xx or above, as technical electives. 

Most faculty members participate in technical and professional conferences annually, and frequently make presentations at these conferences. Several faculty members are also involved in educational development, including being members of the American Society of Engineering Education (ASEE), and have presented at regional and national conferences. Several faculty members also participated in educational activities through Stevens Center for Improved Engineering and Science Education (CIESE).
Table 6-1. Electrical and Computer Engineering Faculty Qualifications
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Table 6-2. Electrical and Computer Engineering Faculty Workload Summary
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B. Faculty Workload

Table 6-2 summarizes the workload of the faculty who teach courses in the Electrical and Computer Engineering Programs. The standard load for a full-time research-active faculty member is four courses per year. It is expected that members of the regular faculty performing research and/or other appropriate scholarly activities would not be assigned the maximum teaching load, which would be assigned only in those cases where there is no evidence of research activities. A reduced individual teaching load for research and other scholarly activities is granted by the Department Director with the approval of the Dean of the School, such reductions to be commensurate with the individual's level of research and other scholarly activities.
For teaching professors, the workload can be four courses per semester, depending on the number of credit hours and number of students. Many required courses in the CPE program have large enrollments. Therefore they are offered in multiple sections, which will then be counted as multiple courses in the workload.

C. Faculty Size

There are eighteen full-time faculty members in Department of Electrical and Computer Engineering. Many of the faculty members have expertise areas covering both electrical and computer programs. 

This faculty has proven to be capable of delivering the core courses of the electrical engineering and computer engineering programs for both undergraduate and the graduate degrees.  In addition, the faculty has proven to be effective in delivering existing and developing new elective courses.  

Overall, the ECE faculty is capable of covering the electrical engineering and computer engineering programs’ curriculum areas that have traditionally been highlighted by the department, and the couplings to other academic units provides the capability of providing depth in several areas not traditionally emphasized by the Stevens’ ECE Department.

The ECE faculty has been fully supportive of fulfilling the needs for undergraduate student advising regarding their various activities. This includes the regular academic advising role, but also extends to other significant advising.  

Each year in August, the Undergraduate Academics at Stevens assigns all incoming undergraduate students to a group of faculty advisors. Prof. Ackland, Prof. Chen , Prof. Comaniciu, Prof. Ganesan and Prof. Man are currently serving as CPE advisors. Prof. Heffes, Prof. Guo, Prof. Li, Prof. Sabau, Prof. Tavassolian and Prof. Yao are serving as EE advisors. In AY 2014-2015, each advisor was assigned with about 10 new students. These students will eventually choose their academic advisor in their sophomore year, but most of them will stay with their original faculty advisor if they do not change their majors. In addition, Prof. McNair serves as one of the faculty advisors for engineering “undecided” students, who have yet to decide their major of study. 

Furthermore, with 14 capstone design projects completed during AY 2014-2015, eight faculty members were responsive in providing advising for these projects together with the capstone project coordinator, Prof. McNair. Faculty advisors for the Student Chapter of the IEEE (advised by Prof. Lawrence) and for the ECE honorary society Eta Kappa Nu (advised by Prof. Man) have been effective in reinvigorating these groups over the years. 

One factor that has contributed to the ability of the ECE faculty to cover the needs of the Department has been the emergence of a team spirit among the faculty, senior and junior alike.  Service activities are shared among the faculty and have been effective in execution.  No deficiencies related to the service needs of the Department have been seen.
D. Professional Development

Center for Faculty Advancement

The Institute has created this Center to organize and promote professional development of faculty and improve teaching and learning at Stevens. The Center is run by Dr. Costas Chassapis, Vice Provost for Academics. Some of the Center activities include:

New Faculty Orientation: 
New Faculty Orientation is held at the beginning of each academic year in an effort to successfully integrate new faculty members to the Stevens community. The two-day program includes presentations and workshops designed to orient you to the university's unique culture and prepare you for your duties as a Stevens faculty member. New faculty members have a chance to meet and learn from faculty, staff, and administrators from a number of departments and offices around campus including human resources, student affairs, academic affairs, the library, WebCampus, and IT. At this session, new faculty members receive important information on research, promotion, tenure, and annual evaluation and learn about the opportunities and resources available to them as Stevens faculty. 

Faculty Mentoring Program
With support from the Office of the Provost and the Deans of each school and the college, the Center for Faculty Advancement facilitates a comprehensive and structured mentoring program to provide junior faculty with the information, guidance, resources, and connections needed to ease their transition to Stevens and set them on a path to having long and productive careers as they progress to national and international prominence in their field. The CFA's Faculty Mentoring Program will commence in August 2015.

Conference Funding 

The CFA covers the cost of attendance for 2+ faculty members each year at the Teaching Professor Conference. Interested faculty members apply for funding through the CFA and awardees are chosen based on their teaching performance as well as a statement of interest. Once they return to campus, awardees are required to make a presentation on a relevant topic of their choosing to share what they learned with the larger campus community. The CFA sponsored 6 faculty members. 

Award Application Support 
The Center for Faculty Advancement offers support to faculty members in their pursuit of local, national, and international awards. Through this effort we raise campus-wide awareness of award opportunities and aim to help Stevens faculty members earn the external recognition that they deserve. Any member of the Stevens community who would like to be nominated and/or who would like to nominate someone else for such an award can contact the CFA for logistical support in those efforts. 

On-Campus Speakers 

Each semester the Center for Faculty Advancement brings in speakers to lead seminars and workshops to aid in faculty members’ professional development. Topics for the 2015-2016 academic year include teaching and learning, leadership, mentoring, research productivity and publishing. 

Faculty & Staff Professional Development Resources Canvas Shell 
With assistance from WebCampus and Information Technology, the Center for Faculty Advancement launched a Canvas shell, titled Faculty & Staff Professional Development Resources, which hosts a wide variety of resources for faculty, staff and administrators. Currently there are 300+ online seminars available on a wide variety of topics on teaching, learning, using technology, managing faculty and more. 

Memberships to NCFDD 
Currently, the Center for Faculty Advancement offers memberships to the National Center for Faculty Development and Diversity to all faculty members who have joined Stevens within the last two academic years. The NCFDD programming supports faculty success as both teachers and researchers through personal and professional development efforts. Specific areas include increasing writing productivity, maintaining work-family balance, creating broad networks of collegial support on campus, and developing a committed stance towards their institution. In the future we will offer memberships to all faculty members. 

Tip of the Week 
The Center for Faculty Advancement sends weekly messages to all faculty members that are designed to inspire all faculty members to join us on the quest for Excellence in All We Do at Stevens. Each week's message presents a goal along with recommended tips and strategies designed to improve teaching and learning. Past TOTW messages are cataloged on the CFA website. Topics include: Getting to Know Your Students, Crafting Classroom Climate, Bringing Energy to the Classroom, Making Office Hours Work, Helping Students Avoid End of Semester Stress, Designing Effective Syllabi, Establishing Expectations, Making the Most of the First Day of Class, Connecting With Students to Promote Success, Engaging Students in Discussion, Helping Students Connect with Course Material and Gathering and Interpreting Student Feedback. 
Scholarly Writing Support Groups 
The CFA sponsors writing groups for faculty members who want to increase their writing productivity and/or improve their writing skills. Faculty have expressed interest in making these groups more instructional, so beginning in Fall 2015 each bi-weekly session will be led by an expert and include a presentation on a specific topic of interest. Examples include Writing Technical Papers, Preparing for Publication, and Enhancing Writing Efficiency. 

Out to Lunch 

The Out to Lunch promotes faculty-student interaction outside the classroom by giving students an opportunity to meet with faculty members in an informal setting. Interested students pick up an Out-to-Lunch ticket which can be used to take a professor or advisor out to lunch, for free, at Pierce Dining Hall. The Out to Lunch ticket will cover the cost of the faculty member’s meal and the students will pay for their own meal with their meal plan, Duck Bills, or cash. With this program, students can ask any professor “out to lunch” not just a professor with whom they currently have or previously have had a class.

Monitoring Progress of Faculty 

The Center for Faculty Advancement works with the Office of the Provost to review professors’ average ratings, based on course quality surveys, at the conclusion of each semester. Professors scoring 3.75+ receive congratulatory letters while those scoring below 3.0 are asked to meet with their department head and dean to generate a plan for improvement. The improvement plans are submitted to the Provost. Follow-up meetings are conducted 6 months after the plans are submitted.
In addition, the Center for Faculty Advancement is developing a number of initiatives for future implementation, including: 

· Faculty Development Plan Templates

· Syllabus Guidelines

· New Faculty Achievement Program

· Exceptional Teachers Group

· Teaching Circles

· Career Planning & Advancement Workshops

· Leadership Development for Faculty & Staff

· Department Chair Leadership Efforts

· Collaborations with the English Language & Communications (ELC) Center
E. Authority and Responsibility of Faculty

As has been described above, the program is guided by a program director in coordination with the program faculty committee. The technical electives in the program have not been changed since the last accreditation visit, although there have been a number of changes in the core (described above) and in graduate courses that in some cases may be taken by undergraduates to satisfy the general elective requirement.

When a new course is proposed within a department it must first be approved by a faculty committee. If the course is an undergraduate course, the committee would consist of the program faculty committee. If the course is a graduate course, the responsible committee is the department graduate committee. 

When an undergraduate course has been approved within the department, it must then be approved by the School of Engineering and Science Curriculum Committee (SESEAC). For graduate courses the responsible committee is the Graduate Curriculum Committee (GCC) chaired by the Dean of Graduate Academics, Dean Suffel. Upon approval by the SESEAC or GCC, the course is reported to the registrar to be added to the course database. 

CRITERION 7.  FACILITIES
A. Offices, Classrooms and Laboratories
Offices

The main offices of the Electrical and Computer Engineering Department are on the second floor of the Burchard Building. Other faculty have offices on the third and the fourth floors of the Burchard Building. In addition to the offices for all faculty, research faculty, research assistants, and administrative assistants, there are rooms on the Burchard second floor where students can meet with TAs or to gather for group work.

Classrooms and associated equipment

The Institute provides sufficient classroom capacity to meet its teaching needs. In addition to having completely adequate traditional classroom capacity, in recent years, the Institute has invested significantly to create classrooms that foster collaborative learning and are set up to encourage use of laptop computers and tablets that can access the Stevens Network. A recent major upgrade to the Stevens Wireless Network provides more than adequate capacity to all classrooms (see Section 7.B below).

Almost all campus classrooms are equipped with computer projectors. Most of these are capable of communicating wirelessly with faculty computers. Most classroom space is maintained by the Institute on a shared basis.

Core Course Laboratory Facilities

The core laboratories are associated with the core courses Engineering Design I through Engineering Design V.

The EAS Room 201 Engineering Design Laboratory is set up with work benches arranged to facilitate group activity, typically of three students to work on design projects. An instructor station allows networked computer LCD projection. This laboratory is primarily used for Engineering design III and associated testing equipment is provided for measuring buckling, bending through strain-gage instrumentation, and 3-point load testing of 2-D truss structures. Machine tools for cutting, sanding and also soldering are provided. 

The EAS Room 011 William R. Cummings ‘42 Freshman Design Laboratory is arranged such that two sections of 24 students can be accommodated concurrently by virtue of a center divider, while retaining contiguous access to central resources such as a teaching assistant station, stock room and storage areas. Each half of the laboratory has eight network-connected tables arranged around a central presentation area for both faculty instruction and student reporting using a computer-based LCD projector. Each section is constructed to promote group activity. Machine tools for cutting, drilling, grinding and sanding are provided on both sides of the divider. The laboratory is used for E121 Engineering Design 1 in the Fall and E122 Engineering Design 2 in the Spring. Required apparatus, parts, materials and instrumentation are stored in the stockroom and adjacent areas.
The Burchard Room 126 Elsie Hattrick Design Laboratory provides a modern instrumentation laboratory. It is equipped with twelve stations that each consist of an instrumentation bench that has discrete instruments including, oscilloscope, multi-meter and power supply. Each bench has a networked computer linked to a server hosting LabVIEW and MATLAB/Simulink software. The computers have interface boards to allow A-D/D-A and subsequent digital signal processing. An instructor station allows for network connection to WebCT and other network resources as well as projection of these and other instructional materials. This laboratory is used for the laboratory component of E245 Circuits and Systems and for E232 Engineering Design 4.
The Burchard rooms 312-314 Materials Processing Laboratory suite houses the E321 Engineering Design V course. Space and equipment are adequate to accommodate a maximum of twelve students per room working in teams of 2 or 3 max. This facility includes capabilities and equipment for materials processing, sample preparation, and material characterization. Material processing capabilities include low temperature metal casting, heat treating, metal rolling, composite lamination, and spin coating. Sample preparation facilities including polishing and inspection microscopy. Materials characterization facilities are focused on mechanical testing including tensile testing and hardness.
In addition to the laboratories associated with the specific design courses just described, Steven has established the Prototype Object Fabrication (ProOF) Laboratory. One floor of the planned facility is shown in Fig. 7.1.
The Prototype Object Fabrication (ProOF) Laboratory is currently housed in the Carnegie building but will transition to a dedicated two-floor facility in the Gateway Building which is planned for construction at the intersection of 6th and Hudson Streets and is in the final approval stage at the time of writing. The ProOF Lab. will strengthen the integration of design education, experiential learning and the Stevens-signature spirit of innovation and entrepreneurship into disciplinary and capstone design courses and demonstrate this on problems with real-world value and impact. The facility will enhance the core paradigm on Innovation involving Conceptualization to Realization with i) Formulation of high quality projects with identifiable customers and end-users; ii) Implementation of standardized workflows for delivering capstone design experience across programs; and iii) Enabling cross-disciplinary teaming, mentoring and advising.
Fig 7.1   Prototype Object Fabrication (ProOF) Laboratory
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Total equipment acquisition for 2015 is $360K which complements the additive manufacturing portion of the existing facility located in the first floor of the Carnegie Building (see the layout). It is anticipated that the full complement of equipment will be completed as the new building is completed to house it within the next two years.

In addition to the ProOF Lab. the south end of the Griffith Building on the Hudson River waterfront property of Stevens has a 5,000sq. ft. high-bay facility that has been dedicated to design and prototyping, with a primary focus on sustainability and resilience. In this space is housed studio facilities and prototyping equipment. It has been the primary design & prototyping facility for the large multi-disciplinary student team (approximately 70 students have been involved) that is engaged in the 2015 Solar Decathlon competition sponsored by the Department of Energy. The Stevens entry, SURE House (www.surehouse.org) was constructed on the adjacent parking lot prior to shipping to the site of the competition in Irvine California.

Core Course Laboratory Safety

The following are safety procedures for core courses:

· Biology Lab – The first day of lab for students taking undergraduate Biology is focused on safety. Students are shown the video, “Practicing Safe Science” from the Howard Hughes Institute. The lab instructor reviews the basic lab safety procedures specific to the lab and they are then given a quiz on lab safety.

· Chemistry (General and Organic) Labs – The first day of both General and Organic lab are spent reviewing lab safety. The video “Starting with Safety” by the American Chemical Society is shown to all students followed by a review lab specific safety procedures and requirements for the lab by the instructor. Prior to the start of lab the Office of Environmental Health and Safety meets with the teaching assistants to discuss lab safety and the expectations for managing a safe lab.

· Physics Lab – On the first day of lab class the Physics Lab instructor reviews the safety requirements for the class. He discusses the basics of safety related to the experiments that will be completed. 

· Core Design Labs – A safety orientation is conducted by the instructor and teaching assistants in the first class session to orient students to safe practices with the laboratory equipment in the design labs.

· Institute Machine Shop - All students must attend a classroom session on machine shop safety before they are allowed to work in the shop. Students receive a review of each machine on the first day in the shop and must exhibit competence under the direction of the Senior Machinist before continuing the class.
Program Laboratory Facilities
The Microelectronics Systems Laboratory (Burchard Building, Room 123) serves the ECE Department core courses CpE 390 (Microprocessor Systems) and its laboratory component, as well as CPE 487 (Digital System Design).  A total of 8 student lab benches are available, each is equipped with a Dell Optiplex desktop computer, power supply, oscilloscope and function generator.  The CPE390 lab program is currently being upgraded (to be ready for the fall 2015) to use an Axiom CML-12C32 Microprocessor Development Board. This board includes a Freescale MC9S12C32 microcontroller, 64KB external RAM, RS232 serial port, 8 channel, 10-bit A/D converter and a solderless breadboard area for prototyping. A serial connection to the PC MGTEK MiniIDE software allows students to assemble, load and execute programs on the microprocessor board. The CPE487 lab program was upgraded (in Spring 2013) to use a Digilent Nexys2 FPGA Development Board that includes a 500k gate Spartan 3E FPGA, LEDs, 7-segment displays, buttons and slide switches. Our lab setup also includes a number of daughter cards for the development boards including a 16-button keypad, a stereo D/A converter and a 2-channel, 12-bit A/D converter. Xilinx ISE Development software on the PC allows students to develop, compile and simulate VHDL code and then synthesize and download their designs on to the FPGA board.

Over the past couple of years, the ECE Student Projects Laboratory (Burchard Building, Room 125) has been developed into a software radio laboratory supporting both software and hardware oriented projects.

The Boesch Electronics Laboratory (Burchard Building, Room 213B) was established in 2008 and has been serving as a general purpose laboratory with instrumentation and electronics prototyping resources supporting the needs of undergraduate and graduate students, as well as faculty. It is the primary facility to support student senior design projects.   

A new Network Laboratory (Burchard Building, Room 619) is currently under construction. This lab will host 8 workstations, with network equipment for students to design and simulate large scale network systems. This lab is partially developed in collaboration with NBC Universal to support the newly created Media Engineering Minor and Master’s in Media Engineering programs for both ECE undergraduate students and graduate students. It will also support research activities on Software Defined Network (SDN), in collaborations with Bell-Labs, Verizon and AT&T.  

B. Computing Resources 

Information Technology Department

The Information Technology department at Stevens Institute of Technology provides both Administrative and Academic services and is headed by the Vice-President for Information Technology and CIO.

Administrative services include information systems planning, evaluation, implementation, orientation, system security, and maintenance. Functional administrative computing activities are decentralized to user departments who have a staff person responsible for reporting, data maintenance and integrity, training, and daily processing activities. Stevens administrative computing may be categorized into three general areas; centralized information systems, networked servers, and PC-based office automation. The desktop automation activities supported by IT include word processing, spreadsheet, and database applications. These activities are carried out in both standalone configurations and increasingly on administrative network servers providing file and printer services. Stevens has implemented myStevens, a Web portal that allows customization of access to Web-based information by students, faculty and staff.
Academic computing services include providing network design, implementation, security, services, and support to assure a rich reliable, manageable, and maintainable campus network with 24x7 service availability. This includes secure access to systems and servers for computation, Internet access, email, ftp, Web, printing, scanning, and campus PC labs. IT provides user assistance/help desk services and user training with a single point of contact including in-person, telephone (hot line), email, and knowledge based assistance for reporting problems and requesting/receiving assistance in the use of computing and networking resources. Support is provided for the primary Web server including the design, implementation, and support of "top level" institutional pages as well as pages associated with information technology.
The Stevens LAN connects 48 buildings on the campus including all academic, administrative, dormitories and Greek houses via a fiber optic backbone. During the AY 2013-14, 2014, Stevens received $7.25M through competitive awards in two New Jersey Educational Facility Authority (NJ EFA) projects. One of these projects, the Unified Communications and Collaboration Environment (UCCE), received $3.75M in state funding with $1M in match funding from Stevens. The resulting Enterprise level Information Technology upgrades that have been completed during AY 2013-14 and AY 2014-15 are summarized below.
New fiber optic infrastructure for much of the campus, the result being the capability of supporting significantly higher network speeds and of increasing fault tolerance and redundancy in our network (completed in summer 2014).

Complete replacement of the wireless network to include at least 800 new wireless access points (or an increase of almost 2.5 times as many access points). An increase in the speed of the wireless network from 54 Mbps, to a capability of 1.3 Gbps. Easier wireless onboarding for users and their devices; as well as new network management system to support greater network reliability and availability (Completed in two phases during AY 2013-14 and AY 2014-15).

Complete replacement of all active network electronics, resulting in a faster and more secure network with 10Gbs network speeds (upgrade to academic buildings during AY 2014-15).

In order to serve an increasingly mobile computing environment on campus in which all undergraduates use laptop computers, the campus has an extensive wireless network. Members of the Stevens campus community may access the campus network and the Internet from wireless locations all across campus, such as outside and within academic and residential buildings, the cafeteria, outdoors on the lawn, and more. Stevens' implementation of wireless networking is an implementation of the IEEE 802.11b wireless standard.

Stevens Undergraduate Computer Plan

All entering undergraduates are provided a laptop computer through the Stevens Computer Plan. The computer is loaded with a bundled set of software programs chosen annually by a committee of faculty and IT Department staff. In addition to Microsoft Office tools, students are provided with tools that will be used in design courses and elsewhere including MATLAB, LabVIEW, Visual C++. Students also have access through client software to server-based tools such as SolidWorks and Cambridge Materials Selector. Laptops are issued with a wireless card.
Stevens has piloted the transition from providing all entering students with a laptop pre-loaded with required software to a Virtual Learning Environment (VLE) in which required software is accessed from the Cloud by students using their own devices such as laptops, tablets or smart phones. The VLE allows students to customize their learning environment to include social media and other tools. The transition to the VLE is anticipated during the 2015-16 academic year.
Department Computing Resources

Because all students are equipped with their own computers, dedicated computing lab is not critically important. The ECE Department maintains the Microelectronics Systems Laboratory (Burchard Building, Room 123) with 8 workstations, as mentioned in the previous section. This lab is also serving as a general purpose computing lab for ECE students.  In addition, many desktop computers are available for student use in Burchard 200. A server room in Burchard 220 hosts all department teaching and research servers, including the undergraduate teaching server “tiger.ece.stevens-tech.edu”.  A list of computer servers can be found in Appendix C.
C. Guidance

Training on the use of laboratory equipment is done on a case-by-case basis by the laboratory instructor. 

D. Maintenance and Upgrading of Facilities 

Laboratory acquisition is done on an as-needed basis. ECE department funds are available for purchasing teaching laboratory supplies and equipment. In addition, the teaching laboratories have benefited from the significant level of research activities and funding in the department. 

The Computer Service Center located in the basement of the Library, provides support to the undergraduate laptop program as well as Stevens-owned computers used by faculty and staff. Service is provided under maintenance agreements. The Service Center also arranges for computer purchase and initial set-up with Stevens licensed software.

E. Library Services

The Samuel C. Williams Library is the center for information discovery at Stevens Institute of Technology. Students, faculty, and researchers have access to 50+ research databases in subject areas ranging from Engineering and Science to Management & Business and the Arts & Humanities. The Library provides access to books, e-books, journals, newspapers, dissertations, theses, and more. On or off campus, the Library has the resources needed for the creation of successful papers and projects. Students, faculty, and staff may access research databases twenty-four hours a day, seven days a week, from any computer or mobile device.

The Library seeks innovative ways to support the Program and is dedicated to fostering an innovative environment with technology, education, and culture. The Librarians are not only trained experts in searching and retrieving research but are also skilled in educating the Stevens community about knowledge creation, critical and creative thinking in accessing and evaluating information, and most importantly, using it responsibly.

Librarians are available to assist in library research and to visit academic departments and classes for one-on-one or group instruction on the effective use of Library resources. The Librarians are available in-person as well as through virtual reference through chat, text, telephone, and email assistance. The Library’s website offers videos, tutorials, and tailored research guides. In-person and synchronous online workshops are offered throughout each semester.
All first-year engineering students attend a Library research session that focuses on the discovery and use of engineering-specific resources, including journals, standards, patents, and e-books. In addition, all first-year students attend Library research sessions as part of the compulsory Writing and Communications course, which uses hands-on, active learning techniques to engage students in the research process, provide exposure to issues related to academic integrity, and provide relevant opportunities for the synthesis of academic resources.
At the heart of the Library’s mission is to serve Stevens students so that they may have the best possible experience at Stevens. Along with access to desktop computers, the Library provides access to tablet and laptop computers for portability and convenience. The Library also provides study rooms for individuals and groups, with access to interactive board technology and large-screen monitors for group study sessions and preparation for presentations. Students may conveniently reserve study rooms using the online room reservation system available through the Library website. The Library provides networked printers, copiers, and scanners.
The 2nd floor of the Library was renovated during Summer 2014 to provide more study space for students, modern seating for individuals and groups, device charging stations, more power outlets, and improved wi-fi. The Library offers quiet study space as well as collaborative space to support project-based learning. The Library provides extended hours and has an active social media presence.
The Library collection is kept relevant to the Program needs by a process in which Program Faculty are encouraged to make recommendations for the purchase of books, e-books, and journals. With access to advanced electronic delivery services, the Interlibrary Loan and Document Delivery Services department can fulfill almost any request and supports the research needs of students, faculty, and staff. The Library has over 65,000 print books and over 190,000 e-books. The Library regularly evaluates the usage of online databases to determine the effectiveness of outreach and education efforts as well as provide insight into resource purchases.

The following are online databases available through the Library:
	· ACM Digital Library
	· ACS Publications

	· ASCE Journals
	· ASME Journals

	· EbscoHost databases
	· EngNetBase eng. handbooks online

	· IEEE Xplore
	· Knovel Eng. and Sci. Online Ref.

	· McGraw-Hill Access Eng’g.
	· ProQuest Central databases

	· Safari Tech Books Online
	· ScienceDirect

	· Scopus
	· SpringerLink

	· Web of Science
	· Wiley Blackwell Journals


The Library website provides a full list of the online databases and resources available to support the Program: http://www.stevens.edu/library/. The Library runs periodic user surveys and plans to utilize focus groups to collect feedback about the services and resources available through the Library. In addition, the University’s Committee for Academic Planning and Resources communicates with the Library regarding needed teaching and research resources.
The Archives and Special Collections department at the Library serves as the repository of materials that support research and documentation for the Stevens family, Stevens Institute, and the history of Hoboken. In addition, the Library is building its scope of collections to encompass the history of the American Industrial Revolution, the U.S. Civil War, history of science and invention, and transportation, especially railroads and nautical designs. The Archives and Special Collections department also includes the papers of notable alumnus Frederick Winslow Taylor and a rare collection of works related to the study of Leonardo da Vinci.
F. Overall Comments on Facilities

The Office of Environmental Health & Safety (EHS) (http://www.stevens.edu/sit/finance/EHS ) at Stevens supports departments and programs to ensure that all health and safety regulations are met and that students and instructors are trained as appropriate for the use of facilities, tools and other equipment. The EHS staff provides laboratory and safety training on a schedule agreed with the departments and programs.
CRITERION 8.  INSTITUTIONAL SUPPORT
A. Leadership

The Electrical Engineering program is administered by the Electrical and Computer Engineering (ECE) Department. The Department Director, Prof. Yu-Dong Yao, reports directly to the Dean of the School of Engineering and Science, Prof. Michael Bruno. The organizational charts, which illustrate the academic leadership and governance structure within the Institute, are provided in Appendix D Section 3 (Educational Unit).
The Electrical Engineering program director is Prof. Hongbin Li. The responsibilities of the program director include the following:

· Academic advising of undergraduate students

· Coordination of the program committee

· Assessment of the program objectives and outcomes

· Promoting faculty development

· Supervising the service activities of the department

· Determining the program needs

· Representing the program on the SES Education and Assessment Committee

B. Program Budget and Financial Support
Process
The program does not have an independent budget. Budgetary support comes from the ECE Department budget. Stevens’ fiscal year starts each July 1. The budgeting process usually begins in March. The department director fills out an Excel budget template. The template allows the department director to compute the budget request by filling in the number of adjuncts, teaching assistants, summer faculty teaching, undergraduate assistant hours, etc. 

The Dean and the Department Director meet to discuss the proposed budget and justification for each major budget item, with adjustments made to the budget as necessary. The Dean then submits the proposed budget to the Provost and to the Vice President for Finance, where the entire SES budget is discussed in a series of meetings with the Operations Council at the Institute level. The SES budget is then finalized and incorporated within the Institute budget, which is then submitted to the Board of Trustees for approval via the Trustee Budget Committee. 
The SES Dean subsequently discusses the final budget with each Department Director. In the case of shortfalls vis-à-vis the original budget proposed by the Department, the Dean provides funding from other sources (i.e. Gifts Fund) to ensure that growth is maintained and the delivery of the program is not compromised. The budget making process is completed by the end of May.
Teaching support
The entire teaching load of the faculty is supported in the department budget. Several faculty who teach beyond their regular teaching load may receive extra compensations at the same rate as adjunct professors receive from the department budget. 

Graduate teaching assistants are budgeted for anticipated laboratory and recitation sections. If a course exceeds 25 students, one or more graders may be employed to assist in course work grading. Upper class undergraduate students may be employed for lower-level courses, and graduate students for higher-level or graduate courses. 

The institute provides support for teaching through its well-maintained classrooms and laboratories and through its support services (described below). The average faculty-student ratio for the undergraduate classes is 1 to 10 and where required teaching assistants are allotted to assist faculty with grading, recitation, laboratory work, and one-to-one office hour support. Stevens maintains an Academic Support Center (ASC) that provides a wide range of academic services to undergraduate students including i) Individual & Small Group Tutoring by skilled upperclassmen & graduate students; ii) Tutoring Center that offers tutoring help to undergraduate students on a walk-in basis; iii) Peer Mentor Program that facilitates new first-year students to connect with upper-classmen mentors; iv) Workshops on Study Skills, Time Management Strategies that provide tips to help manage time, take better notes, study more effectively, improve memory, take tests, and handle the stresses of college life; and quiz & exam reviews for select freshmen level courses conducted by qualified tutors. The success of these programs is evinced by the first-year graduation rate of 96% during the past two academic years and the six-year graduation rate that has climbed to 83% during AY 2014-15.

Major institutional support services for teaching and educational enterprise include: Computational facilities, Library resources, Registrar, Physical Plant Services and Computer Services center.
The Computer Service Center located in the basement of the Library, provides support to the undergraduate laptop program as well as Stevens’ owned computers used by faculty and staff. Service is provided under maintenance agreements. The Service Center also arranges for computer purchase and initial set-up with Stevens licensed software.
The Registrar keeps track of students, including completed courses, grades and other information about student’s status.
The Library meets the needs of the undergraduate students for information resources of various types including print and electronic forms. Stevens Institute of Technology and the Samuel C. Williams Library pioneered in offering "just-in-time" service tailored to the needs of the Stevens faculty, students and staff. This model maximizes use of Library materials and resources while effectively serving the information needs of the community. Using networked computers, students, faculty and staff can access bibliographic and full-text databases twenty-four hours a day, seven days a week. Information specialists are available to members of the Stevens community to assist in library research and to visit departments and classes for one-on-one or group instruction on the effective use of library resources. In particular, the Library has developed a set of Web tutorials that all engineering freshmen are expected to take in order to learn how to use the Library resources effectively and to do library research. Using networked computers, students, faculty and staff can access bibliographic and full-text databases twenty-four hours a day, seven days a week. In addition, with access to the most advanced electronic delivery services, the Interlibrary Loan and Document Delivery Service can fulfill almost any request and effectively supports the needs of faculty, students and staff. The Library has developed a set of Web tutorials that all engineering freshmen are expected to take in order to learn how to use the Library resources effectively and to do library research.
The Physical Plant Department, whose mission is to provide a safe, functional and comfortable environment in support of all authorized campus activities, is responsible for Safety and Facility Maintenance and Operations.

Infrastructure maintenance, acquisition and upgrading
Most of the facilities and equipment support has come from research projects and sponsored senior design projects, and this has been a stable source. In addition, the department budget has been sufficient to fully fund all faculty requests for instructional supplies and equipment, plus requests for individual support such as replacement office equipment. 

The Institute, through the significant generosity of alumni donors, has renovated and equipped all undergraduate core laboratories in addition to most disciplinary laboratories as part of the implementation of the present curriculum.
The Institute’s Physical Plant Department conducts routine maintenance of instructional facilities including routine custodial and HVAC maintenance. The maintenance of design laboratories of the School of Engineering & Science is the responsibility of the Design Laboratory Coordinator. In addition the Institute Machine Shop has a staff of two seasoned machinists whose primary responsibility is to serve the needs of the undergraduate programs. In addition, the Machine Shop staff conducts a variety of teaching programs for students. As part of the core Freshman E101 Engineering Experiences course the Institute Machine Shop provides an introductory lecture on basic machining practice and safety to all first semester freshmen. The lecture is followed by a machine shop session in which students practice basic skills such as metal cutting, drilling and tapping. The machinists also are available to provide more advanced instruction to senior students as they start to engage in capstone design projects. They also spend considerable time assisting students with their design projects when needed, e.g., producing customized parts as needed. 
Adequacy of resources
The ECE budget has been increased over the past a few years not only for keeping up with inflation and salary increases, but to reflect increased needs as enrollments increase. Capstone design projects are supported by departmental funds, as well as sponsorship by external companies in some cases. Gift funds, such as the Alumni funds, and others, are used for such things as student travel scholarships and the acquisition of equipment not previously budgeted for funding through other sources. These funds are used as a flexible/additional source of income to support program objectives as needs arise. In addition, the 2014/2015 budget for academic departments were provided a 2% increase for materials and supplies.

C. Staffing

The ECE department has two administrative assistants, who support the daily operations of the department.

The Institute Information Technology Department and the Human Resources Department provide training on Institute management software, including:

· Canvas – classroom management system

· SIS – student information system

· Kuali – financial management system

· Workday – personnel management system

D. Faculty Hiring and Retention

Both the ECE Department and the Provost’s Office have developed policies and procedures for hiring new faculty. These policies will be made available in the materials on display for the program evaluator during the visit. In summary, the department policy includes the following:

· Search procedure steps 

· Suggested search criteria

· Provost  procedure

· Mentoring

· Reference solicitation template letter

Strategies used to retain current qualified faculty:

New faculty members are mentored in an informal process monitored by the department director as well as several senior faculty members. The department director himself is responsible for part of the mentoring. The faculty member is encouraged to identify other mentors who may be closer to them in research fields and/or in social identification. 

A significant initiative on faculty development described under Criterion 6.D has intended to establish a formal faculty mentoring process over the past year. Many activities and supports from the Center for Faculty Advancement were designed to retain qualified junior as well as senior faculty members.  

E. Support of Faculty Professional Development
Most faculty development has been supported by the research funds of individual faculty. However, the department has also frequently provided funds to faculty members for their travel and equipment requests in support of their individual development goals.
Faculty hiring and development is supported through the Office of the Provost. This includes providing competitive start-up packages for new faculty. These packages provide for minimal teaching and service duties for new faculty in their first two years. They also typically include graduate student support for two years. In addition they provide for significant resources to establish research capabilities to allow new faculty to compete successfully for funding and quickly build their research enterprise.

Development of faculty competence and innovation in teaching is also strongly supported and workshops are continuously organized by the Office of Academics, led by the Associate Provost for Academics, through its recently created Center for Faculty Advancement, the Office of Research Enterprise and the Office of Innovation and Enterprise, as well as through the School of Engineering and Science. Additional support for faculty development at Stevens is provided by the Center for Innovation in Engineering and Science Education (CIESE) ( an NSF and Industry funded center with a mission to catalyze and support excellence in teaching and learning of science, technology, engineering, and mathematics (STEM) and other core subjects through innovative, research-based instructional strategies and use of novel technologies.
PROGRAM CRITERIA
The Program Criteria for Electrical Engineering contains a curriculum section. The satisfaction of the curriculum section of the Program Criteria is described above under Criterion 5 (Curriculum).
APPENDICES
Appendix A – Course Syllabi

Core Courses:

MA121 Calculus 1A: Differential Calculus

MA122 Calculus 1B: Integral Calculus

MA123 Calculus 2A: Series, Vectors and Surfaces

MA124 Calculus 2B: Calculus of Two Variables

MA 221 Differential Equations

MA 227 Multivariable Calculus
MGT 103 Introduction to Entrepreneurial Thinking
PEP 111 Mechanics 

PEP 112 Electricity and Magnetism

PEP 201 Physics III for Engineers 
CH 115 General Chemistry I

CH 116 General Chemistry II

CH 117 General Chemistry Laboratory I 
CH 118 General Chemistry Laboratory II 
CH 281 Biology and Biotechnology 

E101 Engineering Experiences

E115 Introduction to Programming 

E 120 Engineering Graphics

E 121 Engineering Design I

E122 Engineering Design II 

E126 Mechanics of Solids

E 231 Engineering Design III
E 232 Introduction to Engineering Experimentation (lecture)
E232L – Engineering Design IV (Lab)
E 234 Thermodynamics 
E 243 Probability and Statistics for Engineers

E245 Circuits & Systems

E321 Engineering Design V

E344 Materials Processing

E 355 Engineering Economics
TG 403/404 – 
Senior Design Innovation
TG421 Entrepreneurial Analysis of Engineering Design

Program Courses:

EE250 
Math for Electrical Engineers

EE322 Engineering Design VI

EE345
Modeling and Simulation

EE348
Systems Theory

EE359
Electronic Circuits

EE423
Engineering Design VII

EE424
Engineering Design VIII

EE448
Digital Signal Processing

EE465
Introduction to Communication Systems

EE471
Transport Phenomena in Solid State Device
MA134 Discrete Mathematics
CPE360 Computer Algorithms & Data Structure

CPE390 Microprocessor Systems

CPE462Introduction to Image Processing & Coding

CPE487 Digital System Design

CPE490 Information Systems Engineering I

MA121 – Calculus 1A: Differential Calculus

1.
Credits and contact hours


2 credits; this is a half-semester course.

4 contact hours per week: 2 lectures; 1 workshop; 1 recitation (each 50 minutes in length)

2.   Instructor’s or course coordinator’s name:

Patrick Miller

3. 
Designation – Required course

4.
Course (Catalog) Description

Limits, the derivatives of functions of one variable, differentiation rules, applications of the derivative. 

5.
Prerequisite(s)

Introduction to Calculus (MA120) or placement based on high school curriculum and online math assessment for incoming students.

Corequisite(s)

None

6.
Textbook(s) and/or other required material

Deborah Hughes-Hallett, et al., Calculus: Single and Multivariable, 6e, Wiley, 2012.

WileyPlus Access Code (for online homework and E-book)
7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.1 Understand the concept of a limit and the related notions of continuity and asymptotes.

1.2 Evaluate elementary examples of indeterminate forms.

1.3 State and apply the fundamental definition of the derivative, understand its relationship to the tangent line, and recognize when a function is not differentiable.

1.4 Correctly evaluate the derivative of any function constructed via composition, multiplication, division, and addition of elementary functions.

1.5 Distinguish between implicitly and explicitly defined functions and be able to determine derivative information for implicit functions.

1.6 Use information from the first and second derivatives to characterize local extrema and to sketch the graph of a function.

Program Outcome 2: (Engineering foundations)

2.1 Transform applied problems into mathematical formulations that can be solved with the methods of differential calculus. Applications include optimization and related rates.

8.
Topics covered

· Continuity and asymptotic behavior of functions (limits)

· Derivatives: definitions and derived rules for functions of one variable

· Differentiation rules for implicitly-defined functions
· Applications of the derivative: curve sketching, optimization, related rates
9.
Course objectives and relationship of course to program outcomes 

This is the first of four half-semester courses in the first-year calculus sequence that prepares students for sophomore-level topics in mathematical analysis (differential equations and vector calculus), and calculus-based subjects in science and engineering.  MA121 develops the differential calculus for functions of one variable. Upon completion of the first-year sequence, students will have a working knowledge of the fundamental definitions and theorems of elementary calculus, be able to complete routine derivations associated with calculus, recognize elementary applications of differential and integral calculus, and be literate in the language and notation of calculus.

MA122 – Calculus 1B: Integral Calculus

1.
Credits and contact hours


2 credits; this is a half-semester course.

4 contact hours per week: 2 lectures; 1 workshop; 1 recitation (each 50 minutes in length)

2.   Instructor’s or course coordinator’s name:

Patrick Miller

3. 
Designation – Required course 

4.
Course (Catalog) Description

Definite integrals of functions of one variable, antiderivatives, the Fundamental Theorem, integration techniques, improper integrals, applications.

5.
Prerequisite(s)

Calculus 1A: Differential Calculus (MA121)

Corequisite(s)

None

6.
Textbook(s) and/or other required material

Deborah Hughes-Hallett, et al., Calculus: Single and Multivariable, 6e, Wiley, 2012.

WileyPlus Access Code (for online homework and E-book)
7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.7 Know the definition of the definite integral as the limit of Riemann sums and be able to construct Reimann sums in order to approximate a definite integral.
1.8 Successfully apply the Substitution Method and Integration by Parts to express antiderivatives in terms of elementary functions.

1.9 Evaluate definite integrals and demonstrate a working knowledge of the inverse relationship between differentiation and integration.

1.10 Explain what is meant by the most general anti-derivative and understand how to use initial conditions to determine a unique antiderivative.

1.11 Evaluate limits using L’Hopital’s rule for indeterminate forms.

1.12 Recognize when an integral is improper and be able to determine if it converges.

Program Outcome 2: (Engineering foundations)

2.1 Recognize when an application requires integration and formulate an appropriate definite integral. Applications include area, volume, work and probability.
8.
Topics covered

· The definite integral: definition as the limit of  Riemann sums and evaluation using antiderivatives
· Antiderivatives and initial value problems; application to rectilinear motion

· The Fundamental Theorem: the inverse relationship between differentiation and integration

· Integration techniques: substitution methods, integration by parts, partial fractions

· Applications of the definite integral: areas of planar regions, volumes of solids, calculating work

9.
Course objectives and relationship of course to program outcomes 

This is the second of four half-semester courses in the first-year calculus sequence that prepares students for sophomore-level topics in mathematical analysis (differential equations and vector calculus), and calculus-based subjects in science and engineering.  MA122 develops the integral calculus for functions of one variable. Upon completion of the first-year sequence, students will have a working knowledge of the fundamental definitions and theorems of elementary calculus, be able to complete routine derivations associated with calculus, recognize elementary applications of differential and integral calculus, and be literate in the language and notation of calculus.

MA123 – Calculus 2A: Series, Vectors and Surfaces

1.
Credits and contact hours


2 credits; this is a half-semester course.

4 contact hours per week: 2 lectures; 1 workshop; 1 recitation (each 50 minutes in length)

2.   Instructor’s or course coordinator’s name:

Patrick Miller

3. 
Designation – Required course 

4.
Course (Catalog) Description

Taylor polynomials and series, functions of two and three variables, linear functions, implicit functions, vectors in two and three dimensions.

5.
Prerequisite(s)

Calculus 1B: Integral Calculus (MA122)

Corequisite(s)

None

6.
Textbook(s) and/or other required material

Deborah Hughes-Hallett, et al., Calculus: Single and Multivariable, 6e, Wiley, 2012.

WileyPlus Access Code (for online homework and E-book)
7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.13 Understand an infinite series as the limit of a sequence of partial sums.
1.14 Recognize a geometric series and correctly apply the convergence theorem.
1.15 Apply the ratio test to determine the radius of convergence for a power series.
1.16 Derive the leading terms in the Taylor Polynomial to approximate a nonlinear function.
1.17 Derive the most commonly used Tayler series.
1.18 Calculate dot products and cross products and interpret them geometrically.
1.19 Derive the equations of lines and planes given appropriate information.
1.20 Determine the maximal domain for functions of two variables, and construct level curves as a tool for visualizing a function’s graph.
8.
Topics covered

· Approximation with Taylor Polynomials, infinite series, power series representations

· Vectors: dot product, cross product, equations of lines and planes

· Calculus for parametric curves in 3-space; initial value problems

· Functions of two and three variables: domain, range, graphs, level curves
9.
Course objectives and relationship of course to program outcomes 

This is the third of four half-semester courses in the first-year calculus sequence that prepares students for sophomore-level topics in mathematical analysis (differential equations and vector calculus), and calculus-based subjects in science and engineering.  MA123 concludes the calculus for one variable functions and introduces topics relevant to the calculus for functions of two or more variables. Upon completion of the first-year sequence, students will have a working knowledge of the fundamental definitions and theorems of elementary calculus, be able to complete routine derivations associated with calculus, recognize elementary applications of differential and integral calculus, and be literate in the language and notation of calculus.

MA124 – Calculus 2B: Calculus of Two Variables

1.
Credits and contact hours


2 credits; this is a half-semester course.

4 contact hours per week: 2 lectures; 1 workshop; 1 recitation (each 50 minutes in length)

2.   Instructor’s or course coordinator’s name:

Patrick Miller

3. 
Designation – Required course 

4.
Course (Catalog) Description

Partial derivatives, the tangent plane and linear approximation, the gradient and directional derivatives, the chain rule, implicit differentiation, extreme values, application to optimization, double integrals in rectangular coordinates.

5.
Prerequisite(s)

Calculus 2A: Series, Vectors and Surfaces (MA123)

Corequisite(s)

None

6.
Textbook(s) and/or other required material

Deborah Hughes-Hallett, et al., Calculus: Single and Multivariable, 6e, Wiley, 2012.

WileyPlus Access Code (for online homework and E-book)
7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.21 Evaluate partial derivatives, including higher order derivatives and simple cases of the chain rule, and recognize the various notations used for partial derivatives.
1.22 Derive the equation of the tangent plane and use the tangent plane as a local linear approximation to a surface.
1.23 Construct the gradient vector for multivariable functions and determine the derivative in a given direction.
1.24 Interpret the gradient vector with respect to maximal rate of change and its orthogonality to the tangent line/plane.
1.25 Use second derivatives to characterize critical points for functions of two variables.
1.26 Formulate and evaluate iterated double integrals using rectangular or polar coordinates.
Program Outcome 2: (Engineering foundations)

2.2 Transform applied problems into mathematical models to be solved with the methods of multivariable calculus. Applications include constrained optimization and related rates.
2.3 Recognize when an application requires integration and formulate an appropriate double integral. Applications include area, volume, probability, mass and center of mass.
8.
Topics covered

· Partial derivatives for multivariable functions; higher order derivatives
· The tangent plane and linear approximations
· Directional derivatives and the gradient; interpretations of the gradient
· Characterizing critical points; the second derivative test for two variables
· Solving constrained optimization problems; the Lagrange Multiplier method
· Double integrals and iterated integrals in rectangular and polar coordinates
· Applications: calculating areas, volumes, probability and mass, center of mass
9.
Course objectives and relationship of course to program outcomes 

This is the fourth of four half-semester courses in the first-year calculus sequence that prepares students for sophomore-level topics in mathematical analysis (differential equations and vector calculus), and calculus-based subjects in science and engineering.  MA124 introduces differential and integral calculus for multivariable functions with the emphasis on functions of two variables.  Upon completion of the first-year sequence, students will have a working knowledge of the fundamental definitions and theorems of elementary calculus, be able to complete routine derivations associated with calculus, recognize elementary applications of differential and integral calculus, and be literate in the language and notation of calculus.

MA221 – Differential Equations

1.
Credits and contact hours


4 credits;

4 contact hours per week: 2 lectures; 2 recitations (each 50 minutes in length)

2.   Instructor’s or course coordinator’s name:

Lawrence Levine

3. 
Designation – Required course 

4.
Course (Catalog) Description

Ordinary differential equations of first and second order, homogeneous and non-homogeneous equations; improper integrals, Laplace transforms; review of infinite series, series solutions of ordinary differential equations near an ordinary point; boundary-value problems; orthogonal functions; Fourier series;  separation of variables for partial differential equations.

5.
Prerequisite(s)

Calculus 2B: Calculus of Two Variables (MA124)

Corequisite(s)

None

6.
Textbook(s) and/or other required material

R. K. Nagle, E. B. Saff and A. D. Snider, Fundamentals of Differential Equations and Boundary Value Problems, 6e, Pearson, 2011.

7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.1 Classify scalar Ordinary Differential Equations (ODEs) as to linear/nonlinear, homogeneous/nonhomogeneous, constant coefficient, separable, or exact.

1.2 Solve first order scalar equations that are classified as linear, separable, or exact.

1.3 Find the general homogeneous solution to second order, constant coefficient ODEs.

1.4 Use Variation of Parameters to find general solutions to nonhomogeneous linear ODEs.

1.5 Use the Method of Undetermined Coefficients to find explicit solutions to the non-homogeneous linear ODEs with constant coefficients.

1.6 Use tables and partial fractions to derive forward and inverse Laplace Transforms.

1.7 Identify and classify singular points for linear ODEs and derive the power series solution in a neighborhood of an ordinary singular point.

1.8 Find all solutions to two-point boundary value problems and eigenvalue problems.

1.9 Apply separation of variables to a linear PDE in order to derive the related ODEs.

1.10 Derive the Fourier coefficients for the sine and cosine series.

8.
Topics covered

· Classification of ODEs

· First-order scalar ODEs

· Homogeneous second-order linear equations

· Solution methods for non-homogeneous second-order equations
· Laplace Transform methods for constant coefficient equations
· Ordinary singular points and power series methods
· Two-point boundary value problems and eigenvalue problems
· Separation of variables for linear partial differential equations

· Fourier Series methods for linear boundary value problems
9.
Course objectives and relationship of course to program outcomes

A first course in differential equations, MA 221 introduces STEM students to techniques for solving linear scalar ordinary differential equations (ODEs), special cases of nonlinear first-order scalar equations, and two-point boundary-value problems.  Systems of first order ODEs are introduced in MA 227.  The course includes an introduction to PDEs with examples of linear second order equations solvable by separation of variables (heat and wave equations).  These problems introduce students to the use of Fourier Series in solving linear PDEs.  MA 221 is a core requirement in the science and engineering programs.

MA227 – Multivariable Calculus

1.
Credits and contact hours


3 credits;

3 contact hours per week: 2 lectures; 1 recitation (each 50 minutes in length)

2.   Instructor’s or course coordinator’s name:

Varoujan Mazmanian

3. 
Designation – Elective
.

4.
Course (Catalog) Description

Review of matrix operations, Cramer’s rule, row reduction of matrices; inverse of a matrix, eigenvalues and eigenvectors; systems of linear algebraic equations; matrix methods for linear systems of differential equations, normal form, homogeneous constant coefficient systems, complex eigenvalues, nonhomogeneous systems, the matrix exponential; double and triple integrals; polar, cylindrical and spherical coordinates; surface and line integrals; integral theorems of Green, Gauss and Stokes.

5.
Prerequisite(s)

Calculus 2B: Calculus of Two Variables (MA124)

Corequisite(s)

Differential Equations (MA221)

6.
Textbook(s) and/or other required material

James Stewart, Multivariable Calculus: Concepts & Contexts, 4e, Cengage, 2010.

7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations)

1.1 Carry out basic operations with matrices and vectors and use the determinant to determine the solvability of a linear system of equations.

1.2 Solve a system of linear algebraic equations using matrix methods.

1.3 Derive the eigenvalues and eigenvectors of a square matrix.

1.4 State the definition of the exponential matrix exp(A), and be able to calculate the exponential of simple matrices.

1.5 Solve systems of linear, constant coefficient, first order ODEs using matrix methods.

1.6 Formulate and evaluate iterated triple integrals using rectangular, cylindrical, or spherical coordinates.

1.7 Carry out calculations in rectangular coordinates involving the differential operators: gradient, divergence, and curl.

1.8 Formulate and evaluate line integrals.

1.9 Formulate and evaluate surface integrals.

1.10 State and apply the relationship between conservative vector fields and path independent line integrals.

1.11 State and apply Green’s Theorem for planar vector fields.

1.12 State and apply Stokes’ Theorem and the Divergence Theorem for vector fields in R3.

8.
Topics covered

· Solving systems of linear algebraic equations via matrix algebra

· Solving systems of first-order constant coefficient ODEs; eigenvalues, eigenvectors

· The exponential matrix

· Cylindrical and spherical coordinate systems in R3
· Multiple integrals

· Vector fields and the differential operators, Grad, Div, and Curl
· Line integrals and conservative vector fields
· The fundamental theorems of vector calculus: Green’s, Stokes’, and Divergence theorems
9.
Course objectives and relationship of course to program outcomes

One third of the course is a review of matrix representations of linear algebraic systems and an introduction to elements of linear algebra as needed to manipulate and solve linear, constant coefficient systems of first-order ODEs.  Two-thirds of the course is the continuation of MA124.  It begins with the calculation of double and triple integrals including integration in more general curvilinear coordinate systems.  This is followed by an introduction to calculus on vector fields including line integrals, surface integrals and the fundamental theorems and techniques of vector calculus essential to mathematical physics and further study in real analysis.

MGT 103 – Introduction to Entrepreneurial Thinking

1.
Credits and contact hours


2 credits
2 contact hours per week – 1 100-minute interactive class plus online modules for content
2.
Instructor’s or course coordinator’s name:

Peter Koen
3. 
Designation
– Required course for the class of engineering Freshmen entering in Fall 2014 
4.
Course (Catalog) Description

The overall objective of this course is to create an entrepreneurial mindset in freshman undergraduate students and to provide them enough basic material in a highly interactive format so they understand the world of entrepreneurship. The course will create passion and excitement for becoming an entrepreneur. This will be done through inspiring seminars from local entrepreneurs together with enough basic material in the areas of teaming and leadership, strategy and management, market and market research, finance, production, oral presentations and funding so that the students understand what entrepreneurship is all about. The course will be taught in a highly interactive format. Only one formal lecture – the first introductory – is part of the course. The remaining formal material is taught using carefully choreographed and integrated self-teaching modules. In-class time is focused on active discussions, team activities and running a computer simulation which emulates a start-up company.
5.
Prerequisite(s)

None
Corequisite(s)

None
6.
Textbook(s) and/or other required material

No textbook. License for online business simulation program required and classroom response clicker
7.
Course Learning Outcomes

1. Able to set up a team, choose a leader and manage conflict in order to achieve a highly creative “hot” team. SES Outcomes: 8 (Leadership) an ability to assume leadership roles; 9 (Teamwork) the ability to function on teams
2. The key aspects of marketing (i.e. the 4P’s and targeting) and how to apply them. SES Outcome: 14 (Entrepreneurship) have a fundamental knowledge and an appreciation of the technology and business processes necessary to nurture new technologies from concept to commercialization.
3. Able to formulate an entrepreneurial strategy, understand the concepts of competitive advantage and develop a SWOT analysis. SES Outcome: 14

4. Apply the fundamentals of how to give an effective oral presentation. SES Outcome: 10 (Communication) the ability to communicate effectively and persuasively 

5. Understand basic financial accounting terms and be able to apply them. SES Outcome: 14
6. Understanding the concepts of cost goods sold, gross margin and a bill of materials and be able to apply them. SES Outcome: 14.
7. Integrate course content to be able to both start and run a simulated company. SES Outcome: 14

8.
Topics covered

· Introduction

· Entrepreneur I Presentation

· Discussion of Team and Marketing Module and Template Work

· Entrepreneur II Presentation

· Discussion of Strategy and Funding Modules and Template Work
· Discussion of Oral Presentation Module and Prepare Start-Up Presentation.

· Entrepreneur III Presentation

· Start Your Business Presentation

· Entrepreneur IV Presentation

· Discussion of the Financial Module and Introduction to the Simulation

· Discussion of the Operations Module and Review of the Results from Solo

· Discussion of simulation results and continue working on “Growing your Business Templates” (Class 12) begin working on Growing your Business Templates

· Discussion of the simulation results and work on growing your Business Templates

· Discussion of the simulation results and continue working on Growing your Business Templates

· Grow Your Business Presentation
9.
Course objectives and relationship of course to program outcomes 

The course’s major objective is to provide students early on with a basic knowledge of entrepreneurship and to develop their entrepreneurial thinking in the broader sense as the latter is what all engineers can benefit from whatever career path they follow. This foundation is to be built on later in the program. Concepts and theories are taught through on line modules, inspiring lectures from entrepreneurs and simulations. The connection of the course outcome to the program outcomes is noted in section 7.
PEP 111 – Mechanics 
1. Credits and contact hours 
3 credits. 

Four contact hours per week – two 50-minute lectures and one 100-minute recitation. 

2. Instructor’s or course coordinator’s name: 

Vladimir Lukic 

3. Designation – Required course  

4. Course (Catalog) Description 

A calculus based introduction to basic notions of mechanics. Topics include: vectors, kinetics, Newton’s laws, dynamics or particles, work and energy, friction, conservative forces, linear momentum, center-of-mass and relative motion, collisions, angular momentum, static equilibrium, rigid body rotation, Newton’s law of gravity, simple harmonic motion. 5. 
5. Prerequisite(s) 
None 

Corequisite(s) 
MA 115 
6. Textbook(s) and/or other required material 

Randal Knight, Physics for Scientists and Engineers: A Strategic Approach with Mastering Physics, 3rd edition, Pearson Addison Wesley Publishers, 2012. 

7. Course Learning Outcomes 

Program Outcome 1 (Scientific foundations)
1.1: Develop improved conceptual understanding of the nature of force and acceleration. 

1.2: Be able to distinguish between acceleration and velocity. 

1.3: Become familiar with the concept of conservation laws and be able to apply the conservation of momentum and the conservation of energy to the analysis of simple mechanical systems. 

1.4: Become familiar with the quantitative description of rotational motion and related concepts including torque, moment of inertia and angular momentum. 

Program Outcome 2: (Engineering foundations)
2.1: Be able to use free body diagrams to analyze simple mechanical systems. 

2.2: Be able to apply Newton’s Laws of Motion to analyze simple mechanical systems. 

2.3: Be able to manipulate vector quantities, including vector addition, resolution of vectors into components and dot product. 

8. Topics covered 

· Units, significant figures, introduction to vectors 

· Kinematics in one Dimension 

· Vectors: Addition, subtraction, multiplication 

· Kinematics in Two Dimensions 

· Force and Motion 

· Dynamics I: Motion along a line 

· Newton’s Third Law 

· Dynamics II: Motion in a Plane 

· Impulse and Momentum 

· Energy 

· Work 

· Rotation of a rigid body 

· Newton’s Theory of Gravity 

· Oscillations 

9. Course objectives and relationship of course to program outcomes  

This is the foundation physics course for all science and engineering majors. Upon successful completion of the course the student will have an improved conceptual understanding of the mechanical description of nature as codified in the three Newtonian laws of motion and conservation laws. The student will also be able to apply these laws to analyze simple mechanical systems. 

PEP112 – Electricity and Magnetism

1.
Credits and contact hours


3 credits

4 contact hours per week – 2 50 minute lectures and 1 100 minute recitation

2.   Instructor’s or course coordinator’s name:

Christopher P. Search

3. 
Designation– Required course

4.
Course (Catalog) Description

Coulomb’s law, concepts of electric field and potential, Gauss’ law, capacitance, current and resistance, DC and RC transient circuits, magnetic fields, Ampere’s law, Faraday’s law of induction, inductance, AC circuits, electromagnetic oscillations, Maxwell’s equations and electromagnetic waves.

5.
Prerequisite(s)

One semester of calculus (MA115 or MA122)

One semester of classical mechanics (PEP111)

Corequisite(s)

None

6.
Textbook(s) and/or other required material

Physics for Scientists and Engineers: A Strategic Approach 3rd Ed. by Randall D. Knight. (Pearson, 2013).

7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.1 Calculate the force between electrically charged objects

1.2 Describe what is the electric field and electric potential and calculate them.

1.3 Calculate the electric currents, voltages, and powers in a DC circuit consisting of resistors, capacitors, and batteries.

1.4 Calculate the magnetic field produced by electric currents.

1.5 Calculate the magnetic force on moving charges.

1.6 Use Faraday’s law to calculate the induced emf and current in a circuit.

1.7 Calculate currents, voltages, and power in AC circuits containing resistors, capacitors, and inductors, and an oscillating voltage source

1.8 Calculate and describe general properties of electromagnetic waves 

Program Outcome 2: (Engineering foundations)

2.1 Explain the technological applications of capacitors, inductors, and resistors

2.2 Explain how electric power is produced and consumed in circuits

2.3 Describe how electric generators and transformers work 

2.4 Discuss applications of magnetic forces

2.5 Calculate the characteristics of simple AC filter circuits

2.6 Explain the basic principles of production and reception of radio waves

8.
Topics covered

· Electric charge, charge conservation, charge transfer, and charge polarization

· Coulomb’s law

· Electric field and calculation of electric field of charged objects

· Gauss’s law

· Electrical potential energy

· Electric potential energy

· Capacitors

· Conductors, resistance, and Ohm’s law

· DC circuits

· Magnetic field 

· Biot-Savart law and Ampere’s law

· Electromagnetic induction and Faraday’s law

· Inductors

· AC circuits

· Electromagnetic waves and their properties

9.
Course objectives and relationship of course to program outcomes 

This is the second of two introductory physics courses taken by all engineering majors. Students will obtain an understanding of electric fields and potentials created by charges, generation of magnetic fields by electric currents, forces exerted on charged particles by electric and magnetic fields, how to create electrical currents by time varying magnetic fields, Maxwell’s equations, basic properties of electromagnetic radiation, and how to solve simple AC and DC electrical circuits consisting resistors, capacitors, inductors and voltage sources. This prepares the students for the more in-depth study of the individual topics such as circuits, RF devices, semiconductor devices, optics, electric power systems, and medical imaging.

PEP201 – Physics III for Engineers

1.
Credits and contact hours


3 credits

5 contact hours per week – Two 50-minute lectures and one 180-minute laboratory

2.   Instructor’s or course coordinator’s name:

Robert Pastore

3. 
Designation– Science elective course 

4.
Course (Catalog) Description

Simple harmonic motion, oscillations and waves; wave-particle dualism; the Schrödinger equation and its interpretation; wave functions; the Heisenberg uncertainty principle; quantum mechanical tunneling and application; quantum mechanics of a particle in a "box," the hydrogen atom; electronic spin; properties of many electron atoms; atomic spectra; principles of lasers and applications; electrons in solids; conductors and semi-conductors; the n-p junction and the transistor; properties of atomic nuclei; radioactivity; fusion and fission.

5.
Prerequisite(s)

Two semesters of calculus (MA116 or MA124)

Electricity and Magnetism (PEP112)

Corequisite(s)

None

6.
Textbook(s) and/or other required material

Physics for Scientists and Engineers: A Strategic Approach with Modern Physics 3rd Ed. by Randall D. Knight. (Pearson, 2013).

7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.1 Describe simple harmonic motion and wave theory of light

1.2 Calculate interference and diffraction of optical waves

1.3 Explain the concept of quantization

1.4 Describe the de Broglie theory of matter waves

1.5 Explain the photoelectric effect and what a photon is.

1.6 Explain how to interpret the quantum mechanical wave function.

1.7 Apply Schrodinger’s equation to simple one dimensional problems

1.8 Calculate energy levels of harmonic oscillator and hydrogen atom 

1.9 Explain how angular momentum is quantized and what is spin angular momentum



1.10 Discuss how absorption and emission of photons relates to the energy levels of an atom or molecule.

1.11 Describe what makes up a nucleus and the role of the strong nuclear force
Program Outcome 2: (Engineering foundations)

2.1 Use understanding of standing waves to explain how optical resonators work as well as musical instruments such as organs, guitars, and woodwind instruments

2.2 Explain the difference between emission of light in light bulb and in a laser

2.3 Describe how optical detectors work

2.4 Explain how electrons can be confined in a quantum well

2.4 Apply ideas about radioactive decay to calculate the age of objects

2.5 Discuss how radiation affects living tissue 

Program Outcome 6: (Tools)

6.1 Use optical diffraction and interference to make precision measurements 

6.2 Collect physical data using computer based data acquisition

6.3 Fit experimental data to theoretical models.

8.
Topics covered

· Simple harmonic motion

· Traveling and standing waves

· Wave theory of light – interference and diffraction

· Foundations of quantum theory

· Quantization

· Wave functions and uncertainty

· One dimensional quantum mechanics

· Atomic physics

· Nuclear physics

9.
Course objectives and relationship of course to program outcomes 

This is the third physics course in introductory physics for engineers that follows electricity and magnetism.  The course covers wave motion and its applications with sound and light including traveling and standing waves.  It discusses how light can be viewed as both a particle and a wave and uses diffraction and interference effects to show this.  It explains how physics changed in the early 20th century with the wave nature of matter and quantum mechanics.  It is covered how subatomic particles were discovered and how this effects the behavior of atoms and the nucleus and showing students the relationship to quantum mechanics and quantum mechanical behavior.  Many examples are given from atomic physics and nuclear physics to show students that there are many useful applications of quantum mechanics.

CH 115 – General Chemistry I

1.
Credits and contact hours


3 credits

3 contact hours per week – 2 50-minute lectures and 1 50-minute recitation

2.   Instructor’s or course coordinator’s name:

Prof. Francis T. Jones/Prof. Anju Sharma/Prof. EunHee Kang
3. 
Designation
Required course
4.
Course (Catalog) Description

Atomic Structure and periodic properties, stoichiometry, properties of gases, thermochemistry, chemical bond types, intermolecular forces, liquids and solids, introduction to organic chemistry and biochemistry, chemical kinetics.

5.
Prerequisite(s)

None.

Corequisite(s)

CH117 General Chemistry Laboratory I

6.
Textbook(s) and/or other required material

Chemistry, Ninth Edition, Steven S. Zumdahl (Brooks/ Cole Cengage Learning, 2013).
7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.1 perform calculations involving conversion of units and correct expression of significant figures.

1.2 calculate the numbers of electrons, protons and neutrons in atoms, ions and isotopes.

1.3 calculate elemental composition and empirical and molecular formulas of molecules.

1.4 write correct stoichiometric equations for reactions such as precipitation, acid-base neutralization, and oxidation-reduction.

1.5 calculate physical properties of ideal gases.

1.6 explain the properties of atoms on the basis of electron structure.

1.7 explain the properties of molecules on the basis of electron bonds.

1.8 explain the chemical and physical properties of simple molecules on the basis of molecular orbitals.

1.9 identify functional groups in organic molecules and predict their reactions.

1.10 express a kinetic rate equation in terms of the important variables in the reaction.

8.
Topics covered

· Elemental composition and empirical and molecular formuls of molecules

· Balanced equations and calculations for precipitation, acid-base, and oxidation-reduction reactions

· Properties and theories of ideal and real gases

· Atomic structure, electron bonding, and molecular orbitals

· Survey of organic chemistry and biochemistry

· Kinetic laws of chemical reactions

9.
Course objectives and relationship of course to program outcomes 

This is an introductory level course providing a scientific foundation in chemistry that supports future studies in both science and engineering.

CH 116 – General Chemistry II

1.
Credits and contact hours


3 credits

3 contact hours per week – 2 50-minute lectures and 1 50-minute recitation

2.    Instructor’s or course coordinator’s name:

Prof. Francis T. Jones/Prof. Yujun Zhao/Prof. Anju Sharma/Prof. EunHee Kang
3. 
Designation
Science elective
4.
Course (Catalog) Description

Liquids and solids, phase changes, properties of solutions, kinetics, chemical equilibrium, strong and weak acids and bases, buffer solutions and titrations, solubility, thermodynamics, electrochemistry, properties of the elements.

5.
Prerequisite(s)

CH115; CH117.

Corequisite(s)

CH118 General Chemistry Laboratory II

6.
Textbook(s) and/or other required material

Chemistry, Ninth Edition, Steven S. Zumdahl (Brooks/ Cole Cengage Learning, 2013).
7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.1    perform calculate concentrations of solutions and mixtures in various units. 

1.2.   express Equilibrium Constants for heterogeneous reactions.  

1.3    identify weak acids and write the correct form of the acid dissociation constant.  


1.4    calculate the pH of a buffer mixture.  

  1.5    state the Second Law of Thermodynamics.  

  1.6    evaluate the voltage of an electrochemical cell using half-cell reduction potentials.      

  1.7    identify the nuclear particles in a nuclear reaction.  

  1.8    predict trends in the atomic radii of elements of the Periodic Table.  

  1.9    predict changes in reactivity of elements in a specific group of the Periodic Table.  

1.10  predict electronic structure of transition metal complexes, their color 
8.
Topics covered

· Solubility, colligative properties

· Chemical equilibrium

· Acids/bases, polyprotic acids, buffers, titrations, indicators, salts

· Thermodynamics and free energy, electrochemical cells

· Nuclear chemistry

· Periodic properties of elements and their compounds; crystal-field theory

9.
Course objectives and relationship of course to program outcomes 

This is the introductory level course providing a scientific foundation in chemistry that is required for future studies in some engineering programs (biomedical and chemical engineering) and can be selected as an elective due to its relation to other engineering disciplines..

CH 117 – General Chemistry Laboratory I

1.
Credits and contact hours


1 credit; 
3 contact hours per week – 1 170-minute laboratory session

2.   Instructor’s or course coordinator’s name:

Prof. EunHee Kang
3. 
Designation
Required course
4.
Course (Catalog) Description

Laboratory work to accompany Ch 115: experiments of atomic spectra, stoichiometric analysis, qualitative analysis, and organic and inorganic syntheses, and kinetics.

5.
Prerequisite(s)

None.

Corequisite(s)

CH115 General Chemistry I

6.
Textbook(s) and/or other required material

J.A. Beran, Laboratory Manual for Principles of Chemistry,  10th Edition,  J. Wiley (2014).
7.
Course Learning Outcomes

Program Outcome 3: (Experimentation) 

3.1 practice basic laboratory techniques and to determine the densities of solids and liquids using the laboratory techniques.

3.2 establish the formula of a hydrated salt using a gravimetric analysis.

3.3 determine the vitamin C content in fresh fruits and fruit juices using redox titration.

3.4 collect carbon dioxide produced by ethanol fermentation, to determine the actual yield of carbon dioxide using the ideal gas law, and to calculate the percent yield of ethanol using the actual yield of carbon dioxide and the reaction stoichiometry.

3.5 determine the energy of combustion of carbohydrates using constant volume calorimetry.

3.6 determine the enthalpy of solution of a salt using constant pressure calorimetry.

3.7 observe the atomic emission line spectra of metal ions using a spectroscope and to identify ions present in a sample solution using their atomic emission line spectra.

3.8 synthesize and purify aspirin from salicylic acid and to analyze the purity of aspirin qualitatively using the melting point measurement and quantitatively using acid-base titration.

3.9 detect polysaccharides and proteins present in food samples and to prepare commercial cross-linking polymers.

3.10 determine the rate law of a solution reaction at different temperatures using the initial rates method

Program Outcome 10: (Communication) 

 10.1
develop good record keeping habits by regular preparation of lab reports

8.
Topics covered

· Laboratory and SI

· Basic Laboratory Operations



· % Water in a Hydrated Salt



· Vitamin C Analysis

· Fermentation Experiment


· Constant Volume Calorimetry


· Constant Pressure Calorimetry


· Spectroscopy





· Aspirin Synthesis and Analysis


· Polymers





· A Rate Law and Activation Energy


9.
Course objectives and relationship of course to program outcomes 

This is an introductory level laboratory course that provides an illustration of the laws of nature in the form of demonstrative experiments and provides instruction in the process and communication of laboratory experiments.

CH 118 – General Chemistry Laboratory II

1.
Credits and contact hours


1 credit

3 contact hours per week – 1170-minute laboratory session

2.   Instructor’s or course coordinator’s name:

Prof. EunHee Kang
3. 
Designation
Science elective course
4.
Course (Catalog) Description

Laboratory work to accompany Ch 116: analytical techniques properties of solutions, chemical and phase equilibria, acid-base titrations, thermodynamic properties, electrochemical cells, and properties of chemical elements.

5.
Prerequisite(s)

CH117.

Corequisite(s)

CH116 General Chemistry II

6.
Textbook(s) and/or other required material

J.A. Beran, Laboratory Manual for Principles of Chemistry,  10th Edition,  J. Wiley (2014).
7.
Course Learning Outcomes

Program Outcome 3: (Experimentation) 

3.11 estimate the molar mass (MM) of a nonvolatile solute by measuring the

depression of freezing point.

3.12 predict the chemical equilibrium position due to the changes of (1)

concentration, temperature, and common-ions in a (2) pH in buffered versus unbuffered system.

3.13 determine the molar solubility and solubility constant of calcium hydroxide.

3.14 synthesize a organic compound, aspirin and determine the purity & % yield.

3.15 determine the dissociation constant (Ka) of weak acids using potentiometer (pH

meter) or spectrophotometer.

3.16 determine the solubility product (Ksp) of a borax as a function of temperature

3.17 calculate ΔG, ΔH, and ΔS for the dissolution of borax.

3.18 form a ionic compound using differences in the standard reduction potentials

3.19 decompose the ionic compound back into its constituent parts through electrolysis. 

Program Outcome 10: (Communication) 

 10.1
develop good record keeping habits by regular preparation of lab reports

8.
Topics covered

· Basic Laboratory Operations

· Molar mass of a solid

· LeChatelier’s principle; buffers

· Volumetric analysis
· Antacid analysis

· Ksp, molar solubility and common ion effect

· Spectrophotometry

· Potentiometric analysis

· Electrochemistry

· Quantitative analysis

· Transition metal complexes


9.
Course objectives and relationship of course to program outcomes 

This is an introductory level laboratory course that provides an illustration of the laws of nature in the form of demonstrative experiments and provides instruction in the process and communication of laboratory experiments.

CH 281 – Biology and Biotechnology

1.
Credits and contact hours


3 credits; 
3 contact hours per week – 2 50-minute lectures and 1 50-minute recitation

2.   Instructor’s or course coordinator’s name:

Prof. Philip L. Leopold
3. 
Designation
Science elective
4.
Course (Catalog) Description

Biological principles and their physical and chemical aspects are explored at the cellular and molecular level. Major emphasis is placed on cell structure, the processes of energy conversion by plant and animal cells, genetics and evolution, and applications to biotechnology.

5.
Prerequisite(s)

None.

Corequisite(s)

None.

6.
Textbook(s) and/or other required material

JRussell, Hertz, McMillan, Biology The Dynamic Science, 3rd Ed, Cengage, Inc. 2013.

Also required: MindTap online resources (Cengage). 
7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.1     Identify the types of chemical bonds that are characteristically found in the major classes of biological macromolecules.

1.2
Identify the major organelles in the cell and describe their functions in cell physiology.

1.3
Describe the mechanism by which cells derive useful chemical energy; compare and contrast energy utilization with conversion of radiant energy to chemical energy during photosynthesis.

1.4
Recall the principles by which enzymes catalyze biochemical reactions.

1.5
Outline major complex cellular processes such as cell division, cell signaling, DNA replications, RNA transcription, and protein translation. 

1.6
Define how cells that contain the same genome express different proteins.

1.7
Translate ideas about mutations in a single gene into concepts about dominant and recessive genetic disorders.

1.8
Interpret the generation of diversity during gamete formation, and relate that concept to Mendelian genetics for individuals and populations.

1.9
Identify the major characteristics of the human genome.

1.10   Master the basic principles of the Theory of Evolution.

1.11   Interpret the complex interactions of cells and tissues required to maintain homeostasis.

1.12   Compare the structure and function of bacteria and viruses to eukaryotic cells

8.
Topics covered

· Levels of organization in biological systems

· Chemical basis of biological systems/chemical space

· Biological macromolecules/drug delivery and drug discovery

· Energy in biological systems/enzyme engineering

· Cell structure and function/tissue engineering

· Cell membranes/blood cells

· Cell signaling/drug development

· Cell respiration/nutraceuticals

· Photosynthesis/alternative energy sources

· Asexual cell division/cancer

· Sexual reproduction/cytogenetics

· Mendelian genetics/cancer genetics

· Beyond Mendelian genetics/gene mapping

· DNA replication/telomerase as a target

· RNA transcription and translation/RNAi technology and antibiotics

· Control of gene expression/targeted gene expression

· Bacterial and viral biology/pandemics

· Biotechnology methods/recombinant DNA technology

· Genomics/human genome

· Evolution theory/bioinformatics

· Population genetics/genetic counseling

· Microevolution/speciation/pure breds

9.
Course objectives and relationship of course to program outcomes 

This is an introductory level basic science course in biologythat provides scientific foundations required in some engineering disciplines (biomedical engineering) and bearing upon other engineering disciplines where this course is used as a selected elective. 

E 101 Engineering Experiences

1.
Credits and contact hours


1 credits Pass/Fail

1 contact hours per week – 1 50-minute session per week

2.   Instructor’s or course coordinator’s name:

Keith Sheppard

3. 
Designation


Required course

4.
Course (Catalog) Description

This course consists of a set of experiences such as lectures, small group sessions, and visits. Students are required to complete a specified number of experiences during the semester. The goal is to introduce students to the engineering profession, engineering disciplines, college success strategies, ethics, the importance of international experiences, Stevens research and other engaging activities.

5.
Prerequisite(s)

None

Corequisite(s)

None

6.
Textbook(s) and/or other required material


No textbook is used.

A course website is used to provide course description, schedule of events and a link to an online registration website to enable students to register for non-compulsory events. It also allows them to track their attendance at these towards the course requirements.

7.
Course Learning Outcomes

Program Outcome 11: (Ethics and morals) a critical understanding of ethical and moral systems in a social context. 

Course Outcome 11.1: can describe how ethics has significance in the engineering context

Program Outcome 12: (Social issues) an understanding of contemporary social issues including the interaction of technology with society, as well as an appreciation of diversity and pluralism. 

Course Outcome 12.1:  can describe how globalization has and will have an impact on engineering

Course Outcome 12.2: has learned about engineering fields and careers in order to make an informed choice of a program of study.

Program Outcome 13: (Lifelong learning) a recognition of the need for and an ability to engage in lifelong learning and development. 

Course Outcome 13.1: has learned how to utilize library resources to do research on an engineering topic

8.
Topics covered

This course requires students to complete five compulsory events.  Four of these are provided through online modules at the E101 course site in Canvas (the course management system).

· Introduction to E101

· Globalization (from an engineering perspective)

· International Experiences – opportunities and why you should participate.

· Ethics in an Engineering Context

The fifth compulsory event is the Library Orientation for Engineers.

Students must complete a minimum of 7 additional events chosen from a selection offered each week over the semester. These cover a wide variety of topics offered by the engineering departments, support units and guest presenters. As part of the offering list, all engineering programs present an orientation to their program.

9.
Course objectives and relationship of course to program outcomes 

This course is intended to provide Freshmen with orientations to the various engineering programs and experiences to help them with choosing their major (Outcome 12.2).  Research lab. tours expose students to the departments and research areas that might encourage research experiences as an undergraduate. Offerings from Career Development help with preparing for interviews for Coop, Internships and jobs at graduation. Workshops help students with study skills and time management. An orientation to international programs and a compulsory lecture on Globalization help them in the path to a global perspective (Outcome 12.1).  Other compulsory events are an introduction to Ethics in the engineering context (Outcome 11.1) and a Library Orientation for Engineers (Outcome 13.1), a contribution to life-long learning. Several events offered are oriented to entrepreneurship so address Program Outcome 14, but as none is compulsory at present there are no associated course outcomes listed above.
E115– Introduction to Programming

1.
Credits and contact hours


2 credits

2 contact hours per week – 1 50-minute lecture (Instructor) and 1 hour recitation (TA)

2.   Instructor’s or course coordinator’s name:

Mukundan V. Iyengar 

3. 
Designation– Required course 

4.
Course (Catalog) Description

This course introduces students to the foundations of programming a computer using C++. Students learn how to use an integrated development environment (IDE), and use it to write complete and standalone programs that involve: variables, mathematical equations, iterations, decision making, modular and object-oriented programming, and persistent data storage using files.  

5.
Prerequisite(s)

There are no pre-requisites to this course. 

Corequisite(s)

None

6.
Textbook(s) and/or other required material

Online resources in C++ programming: books and sample code.
7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.1
Students will be able to use an integrated development environment (IDE) like Visual Studio for creating, debugging and executing programs.

1.2
Able to apply logical algorithmic thinking to develop software programs that explore the space of problem solutions to determining the correct solution.

1.3
Able to develop software programs that accept user input from a keyboard and display program results on a display monitor.

1.4
Able to develop software programs that compute the value of variables based on a set of mathematical equations typical in engineering.

1.5
Able to develop programs that generate output file (e.g., text files) and that read input files (e.g., text files).

Program Outcome 2: (Professional Advancement and Communication)

2.7 Students are able to develop reports describing the technical foundations of a program and demonstrate the correct operation of the program.


8.
Topics covered

· Variables: creating and using variables in programs

· Conditional execution: if-else, switch statements

· Iteration: for-loops, while-loops and do-while loops

· Modular programming: Functions, passing arguments and return values

· Object oriented programming: Classes and Objects

· Handling large data: defining, creating and using arrays

· File operations: creating, reading from and writing to files

9.
Course objectives and relationship of course to program outcomes 

This is the introductory course for the program, and it touches upon all foundational elements of writing a computer program, including variables, mathematical equations, iterations, code-repetition, decision making, modular programming, object oriented programming, and persistent storage using files. This course provides foundations that helps prepare the students to be able to navigate through various programmable software found in engineering disciplines. 

E 120 – Engineering Graphics

1.
Credits and contact hours


2credits


110 min. (1 session/week)

2.   Instructor’s or course coordinator’s name:

Jan Nazalewicz – course coordinator

3. 
Designation
Required course

4.   Course (Catalog) Description

Engineering graphics principles of orthographic and auxiliary projections, pictorial presentation of engineering designs, dimensioning and tolerance, sectional and detail views, assembly drawings. Descriptive geometry. Engineering figures and graphs. Solid modeling introduction to computer-aided design and manufacturing (CAD/CAM) using numerically controlled (NC) machines.
5.
Prerequisite(s)

None
Corequisite(s)

None

6.
Textbook(s) and/or other required material

SolidWorks software, run on student’s laptop computer.

Introduction to Graphics Communications for Engineers, Gary R. Bertoline, McGraw-Hill, 4th Edition, 2008, 320 pp, ISBN-10: 0073522643, ISBN-13: 978-0073522647.

7.
Course Learning Outcomes

Program Outcome 2: (Engineering foundations) 

Course Outcome 2-1: You are able to help establish part of a complete design by producing the technical drawings
Program Outcome 4: (Engineering design) 

Course Outcome 4-1: You are able to visualize objects (parts/assemblies) and represent them using standard graphical methodologies.

Course Outcome 4-2: You are able to help specify the geometric size and shape characteristics of a component or unit required for its manufacture
Program Outcome 6: (Tools)

Course Outcome 6-1: You are able to effectively use computer-based and information technology-based tools, and software for preparing, transmitting, and displaying multimedia documents, including technical drawings/presentations
8.
Topics covered

LESSON 1 Using the Interface; Graphics & Visualization

Live demonstration by instructor of power & scope of solid modeling using SolidWorks.

Parts, Assemblies, Drawings. Create number of simple parts. Introduction: Commonly used paper sizes, in ANSI and ISO standards. Introduction: Extrude and Extruded Cut Features. The Purdue Visualization of Rotations Test (remediation provided for students who do not do well).

LESSON 2 Basic Functionality. Orthographic and Axonometric Projections. Creating templates for parts and drawings in ANSI and ISO standards. Create number of simple parts. Introduction: Basic Revolve and Revolved Cut Features. Sketch relations (snap, coincident, midpoint…). Examine orthographic and isometric views. 

LESSON 3 Features and commands, toolbars, default planes, views 

Introduction: Chamfer, Filet, Shell. Create parts based on given missing line(s) orthographic drawings.

LESSON 4 Assembly Basics, degrees of freedom, local component pattern

Introduction to: Assembly Basics, Degrees of freedom, Mate relationship. 

Introduction: Sweep and Swept Cut Features

LESSON 5 Toolbox Basics – drag & drop assembly, standards/libraries. Quiz #1

LESSON 6 Drawing Basics – dimensions, editing, detailing, associativity, views

Drawing Basics,Templates. Example problems. Patterns: Linear, Circular. Introduction: Hole wizard

LESSON 7 eDrawing Basics - animation. Photoworks. Hole Basis System tolerances. Shaft Basis System tolerances

LESSON 8 Design Tables – families of parts, renaming, displaying features, geometric relations. Student Project:  Description of and discussion.  Show best of previous year’s student projects. Introduction: Geometric Dimensioning and Tolerancing (GD&T)

LESSON 9 Revolve and Sweep Features – inferencing

LESSON 10 Loft – rebuild errors, offset plane, base-loft feature. Introduction: Sheet Metal, Exploded views

LESSON 11 Quiz #2

LESSON 12 Introduction: Bill of Materials (BOM). Assembly Mates

LESSON 13 Term Project Presentations

LESSON 14 Final brief Project Presentations by remaining class members

9.
Course objectives and relationship of course to program outcomes 

This course is designed to expand the student’s power of visualization and to assist their mental process of developing and presenting graphical ideas for engineering application and documentation. All aspects of this course satisfy the program objectives.

E121 – Engineering Design I

1.
Credits and contact hours


2 credits

3 contact hours per week – One 3 hour lab session per week

2.   Instructor’s or course coordinator’s name:

Edward S. Blicharz (Course Coordinator)

3. 
Designation
Required course
4.
Course (Catalog) Description

This course introduces students to the process of design and seeks to engage their enthusiasm for engineering from the very beginning of the program. The engineering method is used in the design and manufacture of a product. Product dissection is exploited to evaluate how others have solved design problems. Development is started of competencies in professional practice topics, primarily: effective group participation, project management, cost estimation, communication skills and ethics. Engineering Design I is linked to and taught concurrently with the Engineering Graphics course. Engineering graphics are used in the design projects and the theme of "fit to form" is developed.

5.
Prerequisite(s)

None

Corequisite(s)

E120 - Engineering Graphics

E115 - Introduction to Programming

6.
Textbook(s) and/or other required material

- Custom Textbook, "Engineering Design Spine Core Concepts", Stevens Institute Tech.

- Course Material presented online via Canvas Course Tool

7.
Course Learning Outcomes

Program Outcome 4: (Technical Design)

4.1 understand how to read and interpret data on basic engineering assembly and subassembly drawings

Program Outcome 5: (Design Assessment)

5.2 evaluate and recommend alternative designs to improve function, cost, and technical performance  

Program Outcome 6: (Tools)

6.1 use a micrometer and caliper to dimension physical objects.

6.2 use common hand tools and fasteners, electronic soldering tools, and machine tools such as a drill press, belt sander, band saw, and scroll saw

6.3 understand the utility and operation of a computer numerically controlled (CNC) machine tool

6.4 develop and document project plans using effective Work Breakdown Structures (WBS) and schedules presented via a Gantt chart

Program Outcome 8: (Leadership)

8.1
engage in team building activities and interpersonal relations through group projects

Program Outcome 9: (Teamwork)

9.1
act cooperatively and honor individual commitments when engaged with team members in a group project

9.2 function as part of a multi-disciplinary team, collectively adhering to project management schedules to achieve on time completion of scheduled work

Program Outcome 10: (Communication)

10.1 demonstrate effective communications by developing and delivering well-organized technical oral presentations appropriate to the audience and task

10.2 demonstrate effective communications by developing and writing well organized written technical reports appropriate to the audience and task

8.
Topics covered

· Introduction to Engineering as a career, available development paths/opportunities

· Introduction to Engineering design processes, emphasizing a Systems approach

· Identifying stakeholders and their requirements

· Generating and evaluating design concepts, brainstorming, creativity

· Using measurement tools including a caliper and micrometer

· Understanding design drawings, including assembly, subassembly and cross section views

· Reverse engineering and design improvement via product disassembly 

· Multidisciplinary design including aspects of electrical, computer and mechanical engineering via a project based learning experience (robot project)

· Project management including roles and responsibilities, work breakdown structure, Gantt chart using MS Project 

· Developing soft skills necessary to optimize individual and team performance

· Importance of goal setting and discussion of time management techniques

· Use of hand held and common machine tools, including drill press, band saw, belt sander, scroll saw, soldering iron 

· Flowcharting techniques using MS Visio and programming using C Language

· Introduction to computer numerically controlled machines (Mill, Laser Cutter, 3-D printer)

· Technical report writing using MS Word and oral presentation skills using MS PowerPoint

9.
Course objectives and relationship of course to program outcomes 

The outcomes described in Section 7 directly support the following course objectives:

a) Provide students with an understanding of real world engineering design processes with an emphasis on total design and systems considerations

b) Challenge students to successful execute engineering design skills via a multidisciplinary project based learning experience

c) Present design applications requiring computer use and programming logic

d) Enhance resourcefulness in project development and planning through experience

e) Develop effective team working and leadership skills

f) Develop effective time resource management in a project environment 

g) Utilize industry standard project management tools and techniques

h) Increase proficiency in oral and written communication/presentation skills

E122 – Engineering Design II

1.
Credits and contact hours


2 credits

3 contact hours per week – One 3 hour lab session per week

2.   Instructor’s or course coordinator’s name:

Edward S. Blicharz (Course Coordinator)

3. 
Designation
Required course
4.
Course (Catalog) Description

This course continues the freshman year experience in design. The engineering method introduced in Engineering Design I is reinforced. Further introduction of professional practice topics are linked to their application and testing in case studies and project work.

5.
Prerequisite(s)

E121 - Engineering Design I

Corequisite(s)

None

6.
Textbook(s) and/or other required material

- Custom Textbook, "Engineering Design Spine Core Concepts", Stevens Institute Tech.

- Course Material presented online via Canvas Course Tool

7.
Course Learning Outcomes

Program Outcome 3: (Experimentation)

3.1 formulate an approach to achieving experimental objectives using sound engineering judgment and a quantitatively based data collection and analysis procedure
Program Outcome 5: (Design Assessment)

5.1 assess existing designs and their limitations and be able to identify alternative solutions with improved results

Program Outcome 6: (Tools)

6.1use computer based computational tools such as EXCEL to find graphical, numerical, and analytic solutions to problems

6.2use graphical programming language LabVIEW to interface various sensors to a computer data acquisition system to collect and analyze sensor information

Program Outcome 9: (Teamwork)

9.1 function effectively as an individual team member by acting cooperatively and honoring individual commitments to the team
9.2 function professionally and collectively as a team, adhering to a project WBS and schedule to achieve team project milestones on time
Program Outcome 10: (Communication)

10.1 demonstrate effective communications by developing and delivering well-organized technical oral presentations appropriate to the audience and task
8.
Topics covered

· Analysis of a sensor based system, using a fire alarm control panel and associated heat/smoke detectors.  Identification of stakeholders and their system requirements.

· Continuation of the Total Design process, introducing Context Diagrams and Use Cases.  Development of Context Diagrams and Use Cases for the fire alarm system.

· Introduction to LabVIEW. Development of Virtual Instruments (VIs) using basic controls and indicators.

· Development of LabVIEW VIs meeting specified requirements to investigate characteristics of various light sensors.  Designing an experimental procedure to meet objectives, and analysis of data using EXCEL plots.

· Overview of analog and digital sensors, signal conditioning, Data Acquisition Devices (DAQ) including Arduinobased DAQ and National Instruments USB-6009 DAQ.

· Using LabVIEW and encoder feedback to control the speed of a DC motor.  Experiment design, to optimize motor control algorithm performance according to specified requirements.  Design assessment to recommend system improvements.

· Continuation of teamwork development. Creation of team charters to define individual and team performance expectations.

· Self and peer team performance assessment.

· Introduction to the proposal process, including Requests for Proposals (RFP) and writing proposals.

· Conduct of a multi-week design project based on sensors and LabVIEW control, selected by writing a proposal in response to several available RFPs.

9.
Course objectives and relationship of course to program outcomes 

The outcomes described in Section 7 directly support the following course objectives:

a) Build on systems approach initiated in E121, designated Total Design.

b) Evolve design-related competencies with particular attention on team performance and its assessment.

c) Develop the ability to design and conduct experiments and analyze experimental data.

d) Incorporate a strong sensors theme and introduce LabVIEW as the key tool for experimentation, data acquisition, control and design evaluation.

e) Offer choices associated with the major project using the Request for Proposal format.

f) Encourage creativity and an entrepreneurial perceptive.

g) Further develop interpersonal and leadership skills in a project based learning environment.

E126 – Mechanics of Solids
1.
Credit and Contact Hours

4 Credits

4 Contact Hours per Week

2.
Instuctor's Course Coordinator

Khondokar Y Billah, CEOE Dept.

3.  Designation 


Required Course for Engineering Majors

4.
Course (Catalog) Description

Fundamental concepts of particle statics, equivalent force systems, equilibrium of rigid bodies, analysis of trusses and frames, forces in beams and machine parts, stress and strain, tension, shear and bending moment, flexure, combined loading, statically indeterminate structures.

5.
Prerequisite(s)

PEP111 & MA 115

6.
Textbook(s) and/or other required material

Hibbeler, R.C.,Statics and Mechanics of Materials, Fourth Edition, Pearson Publication, 2014, ISBN # 0-13-345160-7

7.
Course Learning Outcomes

Program Outcome 1: (Scientific Foundations) the ability to use applied scientific knowledge to solve problems in engineering and related fields. (ABET Criterion 3a)

Course Outcome 1-1: Students are able to demonstrate an understanding of the definitions of stress (normal and shear), strain, deformation, mechanical properties (modulus of elasticity, shear modulus, Poisson’s ratio), centroid of composite areas, area moment of inertia, and polar moment of inertia and be able to apply them to fundamental and practical problems related to Mechanics of Solids.

Course Outcome 1-2: Students are able to determine resultants of systems of forces and moments in two-dimensional systems and solve problems of equilibrium of particles with emphasis on two-dimensional equilibrium.

Program Outcome 2: (Engineering Foundations) the ability to use applied scientific knowledge to solve problems in engineering and related fields. (ABET Criterion 3b)

Course Outcome 2-1: Students are able to Solve problems of equilibrium of rigid bodies with emphasis on two-dimensional equilibrium, analyze engineering structures including: trusses (method of joints, method of sections, zero force members), frames, and machines.

Course Outcome 2-2: Students are able to determine internal loads in beams including shear and bending moment diagrams, maximum shear and maximum bending moment, and their role in engineering design.

Program Outcome 4: (Technical design) the technical ability to design a prescribed process, device, or system. (ABET Criterion 3d)

Course Outcome 4-1: Students are able to determine normal and shear stresses in a structural member subjected to axial loading, bending, and/or torsion and their role in engineering design.

Course Outcome 4-2: Students are able to perform simplified design calculations to determine the size, load, or mechanical property required to meet a specified design criterion (e.g. maximum allowable stress).

8.
Topics covered

· Concurrent Force Systems

· Equilibrium of a Particle

· Stress, Strain & Deformation - Axial Loading

· Equivalent Force / Moment Systems

· Equilibrium of Rigid Bodies

· Trusses, Frames, and Machines

· Flexural Loading: Stresses in Beams

· Torsional Loading: Shafts

· Combined Loading& Stress Transformation

9.
Course objectives and relationship of course to program outcomes

The objectives of the course are to provide the students with the fundamental knowledge and related practical applications of:

· Particle and rigid body equilibrium

· Basic analysis of engineering structures including: trusses, frames, and machines

· Axial loading, flexural loading (bending), and torsion

· Combined loading and the use of Mohr’s circle.

As listed in Item#6 above, the Course Learning Outcomes support these Course Objectives as well as the related Program Outcomes. 

E231 – Engineering Design III

1.
Credits and contact hours


2 credits

3 contact hours per week – One 3 hour lab session per week

2.   Instructor’s or course coordinator’s name:

Edward S. Blicharz (Course Coordinator)

3. 
Designation
Required course
4.
Course (Catalog) Description

This course continues the experiential sequence in design. Design projects are linked with Mechanics of Solids topics taught concurrently. Core design themes are further developed.

5.
Prerequisite(s)

E122 - Engineering Design II

Corequisite(s)

E126 - Mechanics of Solids

6.
Textbook(s) and/or other required material

- Custom Textbook, "Engineering Design Spine Core Concepts", Stevens Institute Tech.

- Course Material presented online via Canvas Course Tool

7.
Course Learning Outcomes

Program Outcome 2: (Engineering Foundations)

2.1 identify and apply relevant principles required to resolve mechanical problems involving axial and flexural stresses/strains, deformation, and buckling

Program Outcome 3: (Experimentation)

3.1 conduct experiments, analyze data and identify sources of error to explain nonconformity of the data to expected results

3.2 design an experimental procedure to identify and collect data necessary to achieve experimental objectives

3.3 validate and analyze experimental data using statistical methods, such as standard deviation

Program Outcome 6: (Tools)

6.1 use computer based computational tools such as EXCEL to generate graphical, numerical, and analytic solutions to problems

6.2 use basic analytical instrumentation including multimeters and strain gages

Program Outcome 9: (Teamwork)

9.1 act cooperatively and honor individual commitments when engaged with team members in a group project

Program Outcome 10: (Communication)

10.1 demonstrate effective communications by developing and delivering well-organized technical oral presentations appropriate to the audience and task

10.2 demonstrate effective communications by developing and writing well organized written technical reports appropriate to the audience and task

Program Outcome 14: (Entrepreneurship)

14.1 understand fundamental concepts of Time Value of Money to help make marketing and new business venture decisions

8.
Topics covered

· Concepts of load, force, shear/flexural/axial stress, strain, compression, tension

· Material classes: Metals, Polymers, Elastomers, Ceramics, Glasses, Composites

· Material properties: density, stiffness, modulus of elasticity, ductility, thermal and electrical conductivity, melting point, thermal expansion/shock, creep, corrosion

· Tensile testing: stress vs. strain plots, Young’s Modulus, elastic vs. plastic behavior, yield strength, proportional limit, ultimate tensile strength.

· Strain gage and Wheatstone bridge theory of operation.

· Experimentation based on factor of safety, column buckling, static friction, flexural stress and stress concentration

· Planar truss design and construction: Concepts include load and axial force analysis, design to maximize performance criteria, failure load and member prediction, test to failure

· Gantry Hoist design and construction, including I-beam and supporting trusses. Concepts include scaling, design to shear, flexural and axial stress specifications, factor of safety, strain prediction and measurement

· Business skills including working in teams, group dynamics, Quality Functional Deployment, time value of money, net present value, future value   

9.
Course objectives and relationship of course to program outcomes 

The outcomes described in Section 7 directly support the following course objectives:

· Develop a basic understanding of flexural/axial stresses and strain through related design activities, experimentation, and product disassembly.
· Develop the ability to assess design requirements and formulate alternate solutions, optimizing design parameters using instrumentation and computer based tools.
· Introduce basic quantitative techniques to assess cash flows and evaluate alternate business opportunities.

· Continue development of teamwork and leadership skills during a significant design project.

· Continue development of project planning/management skills
· Continue development of technical writing and oral presentation skills

E 232 Introduction to Engineering Experimentation (lecture)

1.
Credits and contact hours


3 credits

4.5 contact hours per week – One 100-minute lecture and one 170-minute lab

2.   Instructor’s or course coordinator’s name:

Dr. Kevin M. Ryan
3. 
Designation 

Required Course

4.
Course (Catalog) Description

This fourth course in the engineering design sequence examines general measurement systems. Topics covered include a study of errors (systematic and random) in sensor systems, filter analysis and design (using op-amps), sampling and analog-to-digital conversion, probability and parameter estimation (of the mean), uncertainty analysis, dynamic measurement systems, and an introduction to sensor applications.   

5.
Prerequisite(s)

E231 E245

Corequisite(s)

None

6.
Textbook(s) and/or other required material

      Anthony J. Wheeler and Ahmad R. Ganji, Introduction to Engineering Experimentation, Third                    Edition, Pearson, Prentice Hall, 2010

      ISBN-13: 978-0-13-174276-5;

      ISBN-10:         0-13-174276-0.

7.
Course Learning Outcomes

Program Outcome 3:  

3.1You are able to implement a data acquisition system and calibrate the system with respect to measured signal amplitude, frequency, bandwidth, etc. to obtain meaningful data analysis.

3.2 You are able to select, implement, and characterize appropriate signal conditioning techniques such as amplifiers and filters as part of a data acquisition system.

Program Outcome 5: 

5.1 You are able to create preliminary designs and conduct trade studies, such as assessing component selection impact on the overall system life cycle cost.

5.2 You are able to develop and evaluate alternate design concepts in response to a customer requirement.

Program Outcome 6:

6.1 You are able to effectively use computer-based tools such as MATLAB and SIMULINK for systems analysis and simulation.

6.2 You understand how to use basic analytical instrumentation and electronic equipment such as a multi-meter, oscilloscope, function generator, and sensors with an electrical output.

Program Outcome 9: 

9.1 You are able as an individual to function effectively on teams, by acting cooperatively and honoring your personal commitments to the team.

Program Outcome 10:

10. 1 You are able to demonstrate effective technical communications by developing and delivering both oral and written presentations appropriate to the audience and task.

8.
Topics covered

· Introduction and General Characteristics of Measurement Systems

· Measurement Systems with Electrical Signals
· Computer Data-Acquisition Systems
· Discrete Sampling and Analysis of Time-Varying Signals
· Statistical Analysis of Experimental Data
· Experimental Uncertainty Analysis
· Dynamic Measurement Systems
· Measurement of Solid-Mechanical Quantities

· Measuring Pressure, Temperature, and Humidity

· Measuring Fluid Flow Rate, Fluid Velocity, Fluid Level, and Combustion Pollutants

9.
Course objectives and relationship of course to program outcomes 

As the fourth course in the engineering design sequence, this course examines instrumentation systems. It provides students with the ability to design basic amplifier and filter circuits (using op amps) and examines the role and function of analog-to-digital converters. Probability and uncertainty analysis are used for parameter estimation and to quantify the propagation of uncertainty.  These topics (including remote measurement systems) have broad applicability in many engineering disciplines. 

E232L – Engineering Design IV (Lab)

1.
Credits and contact hours


3 credits (This lab contributes 30% to the final course grade, lecture portion contributes 70%)

3 contact hours per week – One 3 hour lab session per week

2.   Instructor’s or course coordinator’s name:

Edward S. Blicharz (Course Coordinator)
3. 
Designation
Required course
4.
Course (Catalog) Description

This course continues the experiential sequence in design. Design projects and lectures address the area of Electronics and Instrumentation. Core design themes are further developed

5.
Prerequisite(s)

E231 - Engineering Design III

Corequisite(s)

E245 - Circuits and Systems

6.
Textbook(s) and/or other required material

- Custom Textbook, "Engineering Design Spine Core Concepts", Stevens Institute Tech.

- Course Material presented online via Canvas Course Tool

7.
Course Learning Outcomes

Program Outcome 3: (Experimentation)

3.1 utilize and implement a data acquisition system and calibrate the software of a data acquisition system with respect to measured signal amplitude, bandwidth and dynamic range

3.2 select and implement appropriate signal conditioning techniques using a data acquisition system

Program Outcome 5: (Design Assessment)

5.1 develop alternate design concepts in response to a customer requirement

5.2 create preliminary designs and conduct trade studies, assessing component impact on life cycle cost

Program Outcome 6: (Tools)

6.1 use computer-based and information technology-based tools for systems simulations appropriate to engineering practice

6.2 use basic analytical instrumentation and equipment including multimeter, oscilloscope, function generator, spectrum analyzer, and sensors with electrical output

Program Outcome 9: (Teamwork)

9.1
take individual responsibility for the collective outcome of your group’s work

Program Outcome 10: (Communication)

10.3 demonstrate effective communications by delivering oral and written presentations appropriate to the audience and task

8.
Topics covered

· Introduction to MATLAB
· Operational Amplifiers and Use of Instruments

· Basic operational amplifier theory review

· Build/test amplifier circuits, including differential amplifier

· Temperature Measurement using a Thermocouple

· Understanding accuracy and error in measurement

· A/D Conversion  and Digital Signal Processing

· Review basic Analog-to-Digital conversion principles

· Understanding the influence of A/D sampling

· Collection of data using LabVIEW for a temperature sensor system and analysis of data using MATLAB

· Understanding strain gages and Wheatstone Bridge Applications

· Introduce Biomedical sensor application 

· Understanding EKG sensors and associated signal processing

· LabVIEW data acquisition and investigation of analog vs. digital filtering 

· Introduction to Simulink

· Introduction to PID control via tuning of a mass, spring, damper system

· Introduction to Design Project.  Simulink Tutorial using example of filling/emptying of plating tank with simple on-off control of valves.
· Design Project based on simulation coordinated with just-in-time modules on project related control, marketing and economics

9.
Course objectives and relationship of course to program outcomes 

The outcomes described in Section 7 directly support the following course objectives:

a) Introduce new analytical tools, MATLAB and Simulink, in the context of signal processing and electronics instrumentation.

b) Conduct experiments and analyze data using a variety of sensors and associated conditioning electronics. 

c) Analyze and predict response of sensor circuits using analytical tools

d) Use simulation to model the dynamic response of a system as the focus of a major design project. 

e) Introduce students to a wider range of engineering applications, i.e. biomedical

f) Continue development of technical writing and oral communication skills.
g) Continue development of project planning/management skills
E234 – Thermodynamics 
1. Credits and contact hours 

3 credits 

3 contact hours per week – 2 50-minute lectures and 1 50-minute recitation 

2. Instructor’s or course coordinator’s name: 
Eric A. Williams 

3. Designation – Required course 

4. Course (Catalog) Description 
Concepts of energy, heat and work; thermodynamic properties of substances and property relationships, phase change; First and Second Laws for closed and open systems including steady processes and cycles; using entropy; representative applications including vapor and gas power and refrigeration cycles. 

5. Prerequisite(s) 
General Chemistry CH 115,  

Calculus 1 MA 115,  

Mechanics PEP 111,  

Integral Calculus MA 122 

Corequisite(s) 
None 

6. Textbook(s) and/or other required material 
“Thermodynamics- An Engineering Approach,” Y. Cengel and M. Boles, 8th edition, McGraw-Hill, 2015 

7. Course Learning Outcomes 
Program Outcome 1: (Scientific foundations)  

1.1Able to determine the thermodynamic properties of solids, liquids and ideal gases and their changes in isothermal, isobaric, isochoric or isentropic processes 

Program Outcome 2: (Engineering foundations) 

2.1 Able to transform problem statements into their graphical and mathematical representations and use a methodical approach to problem solving 

2.2 Can utilize mass and energy balances to determine the characteristics of steady-flow devices undergoing simple processes and cycles, and of uniform-flow devices 

2.3 Able to calculate heat transfer rates by convection, conduction and radiation in simple systems 

2.4 Able to describe cogently and using sketches major thermodynamic devices and systems such as nozzle, diffuser, pump, compressor, turbine and throttle valve 

2.5 Able to apply the second law of thermodynamics to cycle and cyclic devices and determine the efficiencies of reversible heat engines (Carnot), refrigerators and heat pumps 

2.6 Can calculate entropy changes that take place during processes for pure substances and apply the entropy balance to various systems 

8. Topics covered 
· Basic Topics 

· Properties of pure substances 

· 1st law for closed systems 

· 1st law for control volumes 

· Steady flow devices 

· 2nd law  

· Heat pumps, refrigerators, heat engines 

· Entropy 

9. Course objectives and relationship of course to program outcomes  
The course is aimed at developing the ability to analyze a problem logically for its thermodynamic content; to select and evaluate appropriate parameters describing the thermodynamic performance of various devices and systems; to determine the thermodynamic constraints on performance; to describe cogently major energy conversion devices and systems.  

E 243 – Probability and Statistics for Engineers

1.
Credits and contact hours


3 credits

3 contact hours per week – 2 50-minute lectures and 1 50-minute recitation

2.   Instructor’s or course coordinator’s name:

Sarath Chandra K Jagupilla

3. 
Designation– Required course
4.
Course (Catalog) Description

Descriptive statistics, pictorial and tabular methods, measures of location and of variability, sample space and events, probability and independence, Bayes' formula, discrete random variables, densities and moments, normal, gamma, exponential and Weibull distributions, distribution of the sum and average of random samples, the central limit theorem, confidence intervals for the mean and the variance, hypothesis testing and p-values, applications for prediction in a regression model. A statistical computer package is used throughout the course for teaching and for project assignments.

5.
Prerequisite(s)

Calculus II (MA 116)

Corequisite(s)

None

6.
Textbook(s) and/or other required material

Anthony Hayter. 2012. Probability and Statistics for Engineers and Scientists. Cengage Learning. 4th Edition. ISBN 978-1111827045.

7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.1 I can apply backward elimination procedures on a large data set to derive regression models and determine the relationship between response (output) and the independent variables

1.2 I can create and test statistical hypotheses at a specified significance level

1.3 I can estimate population parameters from sample statistics and provide confidence intervals for these estimates

1.4 I can use either simple linear regression or multiple linear regression analysis to derive predictive models for the dependent variable using one or more independent variables

1.5 I know when, and how, and under what circumstances I would apply the normal, exponential or gamma distributions

1.6 I know when, and how, and under what circumstances you would apply the binomial distribution or the Poisson distribution

1.7 I understand what a probability mass function or probability density function is, what its mathematical properties are and how they may be used to answer questions about the probability of the random variables

Program Outcome 3: (Experimentation)

      3.1
I am able to present data in tabular and graphical forms for preliminary analysis, visual inspection, and error detection using spreadsheet software such as Excel

Program Outcome 6: (Tools)

       6.1 I can use statistical software to perform descriptive statistical analysis and correlation analysis

8.
Topics covered

· Probability Theory (Venn Diagrams, Conditional Probability, Baye’s Rule, Theorem of Total Probability)

· Counting Methods

· Random Variables and Functions of Random Variables

· Central Limit Theorem, Normal Distribution, and Lognormal Distribution

· Binomial Process (Binomial, Negative Binomial, Geometric, Hypergeometric, and Multinomial Distributions)

· Poisson Process (Poisson, Exponential, Gamma, and Weibull Distributions)

· Confidence Intervals and Hypothesis Testing for Single Population Mean, Difference between Two Means, Proportions, and Difference between Two Proportions

· Simple Linear Regression

· Multilinear Regression

9.
Course objectives and relationship of course to program outcomes 

This is an introductory required course for all engineering programs, and the course will train students in the fundamentals of random sampling, experimentation, data analysis, statistical inferences, modeling, and interpretation. This course prepares the students for research and for other advanced courses which frequently require an understanding of data and what information can be statistically inferred from it. This course supports the requirements in engineering criteria including data analysis and modeling, and teaches students how to make inferences in a statistically defensible manner.

E245 – Circuits and Systems

1.
Credits and contact hours


3 credits

4.5 contact hours per week – Two 50-minute lecture, One 170 min lab session

2.   Instructor’s or course coordinator’s name:

Dr. Kevin M. Ryan

3. 
Designation
Required Course

4.
Course (Catalog) Description

This is an introductory course to circuits and systems analysis. The topics covered during this course are resistive circuits, inductors and capacitors circuits, transient analysis of first and second-order circuits, steady-state sinusoidal analysis, filters, frequency response, bode plots, resonance, logic circuits, computers and microcontrollers. The lab sections provide hands-on experience to support the lecture material. In addition, it introduces common tools associated with electric circuits such as power supplies, multi-meters, signal generators and oscilloscopes.

5.
Prerequisite(s)

None

Corequisite(s)

PEP 112 and MA 221

6.
Textbook(s) and/or other required material

Allan R. Hambley, Electrical Engineering – Principals and Applications, Sixth Edition, Pearson, Prentice Hall, 2014

ISBN-13: 978-0-13-311664-9;

ISBN-10:         0-13-311664-6.

7.
Course Learning Outcomes

Program Outcome 1: 


1.1 When faced with a circuits problem, you are able to follow the general mathematical concepts of a derivation of analysis result and you possess the mathematical skills to link those concepts. 


Program Outcome 2: 


2.1  When faced with a dynamical circuits problem including resistors, inductors, and capacitors, you are able to analyze the circuit behavior in both the time domain and the frequency domain.

2.2  When faced with a technical problem, you will be able to analyze electronic circuits utilizing principles of Kirchoff`s laws, and Ohm`s law.

Program Outcome 3: 

3.1 You are able to define required measurements on circuits consistent with objectives and select from the relevant variables those that can be directly measured and those that must be derived from direct measurements. 

Program Outcome 4: 

4.1 Given appropriate inputs and desired outputs, you are able to specify the characteristics of the components or unit required to achieve the desired response.

4.2You are able to visualize electronic components and their combination into a more complex circuit and to represent the overall circuit using standard schematic diagramming techniques.

Program Outcome 6: 

6.1 You are able to use basic analytical instrumentation and equipment such as: the multi-meter, the oscilloscope, a function generator, the spectrum analyzer and the thermocouple.

6.2 You will be able to use computer-based circuit simulation tools appropriate for the evaluation of circuit behavior.

Program Outcome 10:

10.1 You are able to cogently develop ideas for presentation by clearly outlining the crucial concepts and ideas.

8.
Topics covered

· Course Introduction & Introduction to Circuits

· Resistive Circuits
· Inductance and Capacitance
· Transients Analysis of First and Second-Order Circuits
· Steady-State Sinusoidal Analysis
· Filters and Frequency Response
· Bode Plots
· Resonance

· Logic Circuits

· Computers and Microcontrollers

9.
Course objectives and relationship of course to program outcomes 

This is the required course on electrical circuits for all engineering students and supports two main goals; provides a solid foundation to all engineering students on electrical circuits and serves as a prerequisite course for more detailed courses in the ECE curriculum.  Material covered includes topics from fundamental resistive circuits to filter analysis and digital logic circuits. Other courses in the ECE curriculum would provide greater detail on these topics. (EE348 and EE359). 

E321 – Design V

1.
Credits and contact hours


2 credits

2 contact hours per week – 1 110-minute laboratory

2.   Instructor’s or course coordinator’s name:

Richard E. Eitel

3. 
Designation– Required course

4.
Course (Catalog) Description

A hands-on introduction to the important engineering properties of materials, the scientific understanding of those properties, and the methods of controlling them.

5.
Prerequisite(s)

Ch 115

Corequisite(s)

E344 (or as prerequisite)

6.
Textbook(s) and/or other required material

Fundamentals of Materials Science and Engineering: An Integrated Approach 4th edition, William D. Callister, and David G. Rethwisch, Wiley, Hoboken, 2012.

7.
Course Learning Outcomes

Program Outcome 2: (Engineering foundations)
2.1Identify the five major classes of engineering materials and give examples where each is used

2.2 Identify the principal materials properties relevant for a given engineering application and be able to select one or more materials or materials systems suitable which best satisfy those properties.

Program Outcome 3: (Experimentation)

3.1 Describe the needed inputs and desired outputs associated with the major tools and instruments used to process materials, establish their structure/microstructure, and assess their properties.
8.
Topics covered

1. Basic Materials Properties: Density and Hardness

2. Corrosion and Electrodeposition

3. Tensile Testing and Mechanical Properties

4. Polymers and Polymer-Matrix Composites

5. Casting and Solidification Processing

6. Thermo-Mechanical Processing of Aluminum

7. The Sn-Bi Equilibrium Phase Diagram

8. The Heat Treatment of Steel

9. The Solar Cell

10. OLED Fabrication

9.
Course objectives and relationship of course to program outcomes 

This course complements E344 Materials Processing by providing experiments that illustrate the major classes of materials, materials processing and characterization techniques and factors that can influence design with materials.  Students prepare and maintain a laboratory notebook contributing to the Experimentation thread (Outcome 3). Functional components (including a composite tensile bar, organic light emitting diode (OLED), and dye sensitized solar cell) are fabrication from their constitutive components and tested for real world performance, providing students with a tangible means to see how scientific knowledge of materials can be exploited to provide desired properties for engineering applications (Outcome 2)

E344 – Materials Processing

1.
Credits and contact hours


3 credits

3 contact hours per week – 1 50-minute lecture and 1 100-minute lecture

2.   Instructor’s or course coordinator’s name:

Richard E. Eitel

3. 
Designation– Required course

4.
Course (Catalog) Description

An introduction to the important engineering properties of materials, to the scientific understanding of those properties and to the methods of controlling them. This is provided in the context of the processing of materials to produce products.

5.
Prerequisite(s)

Ch 115


Corequisite(s)

None

6.
Textbook(s) and/or other required material

Fundamentals of Materials Science and Engineering: An Integrated Approach 4th edition, William D. Callister, and David G. Rethwisch, Wiley, Hoboken, 2012.

Learning Catalytics, Required instructional tool, https://learningcatalytics.com/
7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.1describe the structure (electronic, atomic, crystal, micro) of common engineering materials across length scales.

1.2 show for a typical engineering material how processing, structure, and properties are inter-related and how they define performance in an engineering application.

Program Outcome 2: (Engineering foundations)
2.1describe the processing steps used in the commercial production of common and advanced engineering materials

Program Outcome 4: (Technical Design)

4.1specify the materials properties required for common engineering applications and use these to guide the materials selection.

4.2 use isothermal transformation diagrams to design microstructures or heat treatment processes producing a desired outcome

Program Outcome 6: (Tools)

6.1 use the lever rule for binary phase diagrams to extract information concerning the phases present, how much is present, and what compositions are present for given compositions and temperature.

6.2 use isothermal transformation diagrams to design microstructures or heat treatment processes producing a desired outcome

Program Outcome 7: (Professionalism)

7.1 explain the impact of major provisions of the major federal environmental laws

8.
Topics covered

· Atomic Bonding

· Crystal Structures of metals and ceramics

· Polymer Structures

· Characterization (Microscopy and Diffraction)

· Point Defects

· Diffusion

· Electrical Conductivity

· Band Theory and Semiconductors

· Phase Diagrams

· Microstructure Development

· Phase Transformations and Heat treating

· Mechanical Testing

· Dislocations and Deformation

· Strengthening

· Fracture and Failure of Engineering Materials

9.
Course objectives and relationship of course to program outcomes 

Identify the major classes of engineering materials and give practical examples of each. This objective is related to the SSoE outcome on engineering foundations (ABET criterion 3-e).

Identify the materials properties characteristic of some engineering application and use these to guide the selection from one of the major materials classes or from within a particular class to best satisfy the needs of that application. This objective is related to the SSoE outcome on engineering foundations (ABET criterion 3-e).

Show for typical engineering materials how processing, structure, and properties are inter-related and how they define performance in an engineering application.  This objective is related to the SSoE outcome on scientific foundations (ABET criterion 3-a).

In addition to these overarching course objectives, this course includes an extensive series of performance criteria associated with each of the sections and subsections of the course as articulated in section 6 above.  These performance criteria are posted on the course website and are used to guide students on the specific expectations of the course.  .

E 355 – Engineering Economics

1.
Credits and contact hours


4 credits

3 contact hours per week – 1 50-minute lecture and 1 100-minute lecture

2 contact hours per week – 100 minute lab

2.   Instructor’s or course coordinator’s name:

Kate Abel

3. 
Designation – Required course 

4.
Course (Catalog) Description

Basics of cost accounting and cost estimation, cost-estimating techniques for engineering projects, quantitative techniques for forecasting costs, cost of quality. Basic engineering economics, including capital investment in tangible and intangible assets. Engineering project management techniques, including budget development, sensitivity analysis, risk and uncertainty analysis and total quality management concepts.

5.
Prerequisite(s)

Design Spine courses 1-4 (E 121, E 122, E 231, E 232)

Corequisite(s)

None

6.
Textbook(s) and/or other required material

Engineering Economic Analysis, Twelfth Edition, Eschenbach, Ted G., Lavelle, Jerome, P., Newnan, Donald G., Oxford University Press, ISBN: 978-0-19-933927-3
7.
Course Learning Outcomes

Program Outcome 5: (Design Assessment)

5.1 You can analyze a product design based on economic factors using sensitivity analysis.

5.2You can categorize costs into expenses and revenues and create a cash flow diagram

5.3 You can compute how to select on an economic basis between two viable alternative design solutions.

5.4 You can utilize financial data and interest rates to analyze the time value of money.

Program Outcome 14: (Entrepreneurship)

14.1 You understand typical economic techniques such as, after tax analysis, figures of merit comparisons, break even analysis, and can justify or critique business ventures through examination of economic aspects. Program Outcome 7: (Professionalism)
14.2You can identify financing alternatives for new business ventures.

14.3 You grasp business concepts applicable to an engineer’s economic analysis including depreciation, inflation and the after tax cash flow.


8.
Topics covered

· Introduction to Engineering Economics
· Accounting

· Cash Flow Diagrams, Interest Rates and the Time Value of Money
· Three Worths, Capitalized Cost and Capital Recovery
· Rates of Return, Ranking for Technological Exclusivity
· Benefit Cost Analysis, Sensitivity and Break Even Analysis
· Depreciation
· After Tax Analysis
· Retirements and Replacements

· Inflation 

· Uncertainty in Future Events, Cost Concepts and Capital Budgeting and Decisions Under Risk
9.
Course objectives and relationship of course to program outcomes 

Since many aspects of engineering involve selection of optimal alternatives based on both technical and economic criteria, a robust working knowledge of Engineering Economics is an important skill to have for any Engineer. Engineering Economics is therefore, an integral part of the Engineering program at Stevens because it focuses on the application of economic and financial analysis in effective engineering decision making. Students will learn a set of Engineering Economic techniques that serve as powerful tools to aid in the design, implementation and continued improvement of any engineering project or process. The primary goal of this course is to help students develop an ability to make sound economic decisions, thereby facilitating effective evaluation and selection of alternative technical, design, and engineering solutions.

TG 403/404 – 
Senior Design Innovation

1.
Credits and contact hours


2 + 1 credits  (contact hours per week – 100 minute lecture in Fall and 50 minutes in Spring Semester

2.   Instructor’s or course coordinator’s name:

Kathryn Abel, Luca Iandoli

3. 
Designation – Required elective course 

4.
Course (Catalog) Description

This course supports the senior design students in varying engineering disciplines to develop business ideas for their projects and to successfully convey their ideas to potential investors and other stakeholders.  It is a practical course where students will develop the basic documentation and skills necessary to understand, manage, communicate and present their project from a business perspective.  Early on the emphasis will be on the management of the project and the revision of the design based on prospective users/stakeholers feedback.  Students will be asked to identify and assess the business potential of the technology/technical solution/system that the students are developing in their senior design.  Students will learn how to assess this potential among several, non-technical dimensions, including the identification and analysis of the target market, the assessment of the competition, and the economic feasibility and financial prospects of a new venture created around the product or technology that is being developed in the senior design.  To culminate their understanding of the challenges of startup processes, the students will develop overview Executive Summaries and be able to describe their project from a business perspective, not just the technical perspective, as well as, present a project/elevator pitch and compete at the Pitch Competition.

5.
Prerequisite(s)

Engineering Economics (E355) 

Corequisite(s)None

6.
Textbook(s) and/or other required material

Mark H. Meyer, Frederik G. Crane, Entrepreneurship: An Innovator's Guide to Startups and Corporate Ventures, Sage, ISBN: 1412992656 (optional)

7.
Course Learning Outcomes

6.  – Tools - You are able to apply techniques and models to carry out market research (demand analysis and revenues estimation) and conduct simulated internal strategic analysis (mission statement, project schedule) and identify target customer and competitive intelligence,

7.  - Professionalism - Identify stakeholders (clients, customers, etc.) and work with these entities in an ongoing manner to identify their needs and translate them into project requirements.

8. – Leadership - You can explain the importance of leadership, and experienced it, in the creation of a simulated new venture (integrating different points of views and managing conflict, persuading your peers as well as investors/clients and customers of the value of your proposals).

 

9. – Teamwork_ You can explain the importance of teamwork and team management, and experienced it, in the creation of a simulated new venture (negotiating with your team members, understanding the different roles and functions played by different team members).

10. – Communication - Successfully communicate and present a business idea to various stakeholders (through effectively developing and writing various things such as a presentation, Executive Summary, Project/Elevator Pitch, etc)

12.  - Social Issues - You can explain critical insights offered by social sciences for the analysis and process of simulated venture creation including social and psychological aspects in entrepreneurial decision-making, customer’s choice, and creation of effective entrepreneurial teams.

14. – Entrepreneurship - Assess and develop a business opportunity for viability.

14. – Entrepreneurship - You can explain the interplay between technological design and business processes necessary to nurture new technologies from concept to commercialization.

14. – Entrepreneurship - You can explain the role of entrepreneurship in the market economy as well as its’ relevance to engineering professionals, as prospective entrepreneurs or in the context of corporate entrepreneurship.
8.
Topics covered

TG 403

· Introduction to Managing Projects: Organizing a team & meeting 

· Mission Statement

· Identifying Stakeholders

· Presentation Basics

· Prioritizing Stakeholder Needs

· Resource Planning and Scheduling

· Management of IP Guest Lecture (421)

· From Business Model to Business Plan

· Understanding your Customer 

· Review of Economics of a start up (revenues projection)

TG 404

· Introduction to Entrepreneurship 

· Craft your value proposition: Elevator Pitch

· Failures in Entrepreneurship

· Executive Summary Workshop

· Identify and analyze your target industry

· Positioning your venture

· Raising Capital

· Economics of a Startup (profit and loss, figures of merit, cash flow analysis)

9.
Course objectives and relationship of course to program outcomes 

This is an introductory course in which students acquire a set of tools to evaluate the business potential of engineering projects, focusing on their senior design project. The students are guided through a joint supervision by innovation and design professors and some of the deliverables are shred between the TG and Senior Design courses. Innovation professors guide students through a step by step process starting with market opportunity recognition based on stakeholders analysis, identification and preliminary design of a potential business model followed by a more thorough assessment based on competitive intelligence, intellectual property needs, and financial analysis. The students also learn about how to manage their projects, organize the teams and their meetings in a professional way, present their ideas through well-known presentation formats and practicing their presentation skills.

TG 421 – The Entrepreneurial Analysis of Engineering Design

1.
Credits and contact hours


3 credits

3 contact hours per week – 1 150-minute lecture 

2.   Instructor’s or course coordinator’s name:

Kathryn Abel, Luca Iandoli

3. 
Designation – Required course 

4.
Course (Catalog) Description

This course provides students with tools needed to commercialize their senior design technology. Topics include engineering economic analysis and issues of marketing, venture capital, intellectual property and project management. These topics are from the view of an entrepreneur who is creating knowledge that can be licensed and/or used in a start-up business. These topics are critical elements in implementing Entrepreneurship.
5.
Prerequisite(s)

Engineering Economics (E355) 

Corequisite(s)

None

6.
Textbook(s) and/or other required material

Mark H. Meyer, Frederik G. Crane, Entrepreneurship: An Innovator's Guide to Startups and Corporate Ventures, Sage, ISBN: 1412992656 

7.
Course Learning Outcomes

5. – Design Assessment -You are able to rationally compare and contrast simulated alternative venture projects through the combination of engineering economics methods and industry/market strategic analysis.

6.  – Tools - You are able to apply techniques and models to carry out market research (demand analysis, segmentation, and revenues estimation).

6. - Tools - You are able to apply techniques and models to conduct simulated internal strategic analysis (Business model description, costs analysis and structure, identification of financial sources and financial planning).

6. – Tools - You are able to carry out simulated competitive analysis (identification and evaluation of target industry, competitive intelligence, perceptual maps).

6. –Tools - You are able to perform an intellectual property assessment of your simulated product to analyze its originality and identify the most suitable form of IP protection for your project.

8. – Leadership - You comprehend the importance of leadership, and experienced it, in the creation of a simulated new venture (development of a vision and mission for the venture, integrating different points of views and managing conflict, persuading your peers as well as investors and customers of the value of your proposals).

9. – Teamwork_ You comprehend the importance of teamwork and team management, and experienced it, in the creation of a simulated new venture (negotiating with your team members, understanding the different roles and functions played by different team members).

10. – Communication - You are able to present a simulated business idea or venture proposal through professional and widely adopted business communication formats (elevator pitch, investors presentations and compact display of venture financial performances.

12.  - Social Issues - You comprehend critical insights offered by social sciences for the analysis and process of simulated venture creation including social and psychological aspects in entrepreneurial decision-making, customer’s choice, and creation of effective entrepreneurial teams.

14. – Entrepreneurship - You understand the interplay between technological design and business processes necessary to nurture new technologies from concept to commercialization.

14. – Entrepreneurship - You understand the role of entrepreneurship in the market economy as well as its’ relevance to engineering professionals, as prospective entrepreneurs or in the context of corporate entrepreneurship.
8.
Topics covered

· Introduction to Entrepreneurship 

· From the Business model to the Business Plan

· Craft your value proposition: Elevator Pitch Introduction Failures in Entrepreneurship

· Market Research and Understanding your Customer (Marketing Lab)

· Review of Economics of a startup & Cost structure & selling price of product/service 

· Raising Capital

· Intellectual Property 

· Identify and analyze your industry

· Positioning your venture

· Failures in Entrepreneurship and sustainable development

· Cases of corporate entrepreneurship and Innovation management

9.
Course objectives and relationship of course to program outcomes 

This is an introductory course in which students acquire a set of tools to evaluate the business potential of engineering projects, starting from their senior design project. The students are guided through a step by step process starting with idea identification, market opportunity recognition, design of a potential business model followed by a more thorough assessment based on competitive intelligence, intellectual property needs, and financial analysis. The students also learn about how to present their ideas using well-known presentation formats and practicing their presentation skills.

EE250 Mathematics for Electrical Engineers

1.
Credits and contact hours


3 credits, 3 contact hours

2.   Instructor’s or course coordinator’s name:

Harry Heffes

3. 
Designation
Required
4.
Course (Catalog) Description

Introduction to logic, methods of proof, proof by induction and the pigeonhole principle with applications to logic design. Analytic functions of a complex variable, Cauchy-Riemann equations, Taylor series. Integration in the complex plane, Cauchy Integral formula, Liouville's theorem, maximum modulus theorem. Laurent series, residues, the residue theorem. Applications to system theory, Laplace transforms, and transmission lines..

5.
Prerequisite(s)

MA221

6.
Textbook(s) and/or other required material

J. W. Brown, & R. V. Churchill , Complex Variables and Applications, 9th Ed., McGraw Hill, 2013.

Reference Text: Kenneth H. Rosen, Discrete Mathematics and Its Applications, 5th Edition, McGraw Hill, 2003.

7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1. The student will be able to evaluate algebraic expressions involving complex quantities such as roots of complex numbers, complex number raised to complex power, principal values and branches of multi-valued quantities such as logarithms.   


2. The student will be able to determine if a function of a complex variable is differentiable by investigating the Cauchy- Rieman equations, including their polar form, as well as the continuity requirements.  

3. The student will be able to perform contour integration including the use of the Cauchy Integral Formula and the Cauchy Residue Theorem.  

4. The student will be able to expand a function of a complex variable, analytic in an annular domain into a Laurent Series.    

5. The student will be able to use propositional logic to establish the truth value of compound propositions and prove a result either directly or by contraposition.  

6. The student will be able to carry out a proof of a mathematical, set theoretic or statement involving functions by mathematical induction.  

7. The student will be able to solve a problem using combinatorial methods such as combinations, permutations or pigeonhole methods.  

8.
Topics covered

· Complex Numbers: Review of complex numbers. Sums and products, algebraic properties, vectors and moduli, complex conjugates, exponential form, powers and products in exponential form, arguments of products and quotients, roots of complex numbers, regions in the complex plane. 

· Analytic Functions: Functions of a complex variable, continuity, derivatives, Cauchy-Rieman Equations. Sufficient conditions for differentiability, Harmonic Functions. 

· Elementary: The exponential function, logarithmic function, branches and derivatives of logarithms.

· Integrals: Derivatives of functions, w(t), definite integrals of functions w(t), contours, contour integrals, Cauchy-Goursat theorem, Cauchy integral formula, Liouville’s theorem, Maximum Modulus Principle

· Series: Taylor series, Laurent series 

· Residues and Poles: Residues, Cauchy Residue theorem, residue at poles. 

· Logic: Propositional Logic and Equivalences, Predicates and Quantifiers, 

· Basic Structures, Sets and Functions: Sets, Set Operations, Functions, Sequences and Summations.

· Methods of Proof:  Induction, Recursive Definitions

· Counting: Basic Principal of Counting, Pigeonhole Principle, Permutations and Combinations 

9.
Course objectives and relationship of course to program outcomes 

The objective of the course is for students to gain an understanding of the basic mathematical principles which lie in the general field of electrical engineering; specifically reasoning and proof, multi-value functions, recurrence equations, complex variable functions and integrals. All the topics are related to the scientific foundations in electrical engineering program outcomes.  

EE322 Engineering Design VI

1.
Credits and contact hours


2 credits, 1 hours/week lecture, 2 hours/week in the form of lab work, and group activities.

2.   Instructor’s or course coordinator’s name:

Bruce McNair

3. 
Designation
Required
4.
Course (Catalog) Description

This course addresses the general topic of selection, evaluation, and design of a project concept, emphasizing the principles of team-based projects and the stages of project development. Techniques to acquire information related to the state-of-the-art concepts and components impacting the project, evaluation of alternative approaches, and selection of viable solutions based on appropriate cost factors, presentation of proposed projects at initial, intermediate, and final stages of development, and related design topics. Students are encouraged to use this experience to prepare for the senior design project courses.

5.
Prerequisite(s)

Co-requisite:  CpE/EE-345,

6.
Textbook(s) and/or other required material

Dym& Little, “Engineering Design:  A Project-Based Introduction,”  John Wiley & Sons, ISBN 0-471-28296-0, 2000.

Recommended supplemental textbook:  Dominick, Demel, Lawbach, Freuler, Kinzel and Fromm, “Tools and Tactics of Design,” John Wiley & Sons, ISBN 0-471-38648-0, 2001.

7.
Course Learning Outcomes

Program Outcome 2: (Engineering foundations) 

 2B1 (Engineering foundations) Students will be able to use block diagrams and a hierarchical representation of the project and use detailed circuit diagrams and interconnected component diagrams with technical specifications on inputs, outputs, and control to describe the detailed operation of components in the project

Program Outcome 4: (Technical design) 

4B3 (Technical design) Students will be able to explore the design space of performance, features, and cost to determine the cost (fixed and operating) of a given project "product"

Program Outcome 5: (Design assessment) 

5B3 (Design assessment) Students will be able to design a system or process with considerations of economic, environmental, health and safety, manufacturability and sustainability constraints.

Program Outcome 7: (Professionalism) 

7B1 (Professionalism) Students will understand the associated professional responsibilities.

Program Outcome 9: (Teamwork) 

9B2 (Teamwork) Students will be prepared to effectively participate in and manage a multidisciplinary design team.

Program Outcome 10: (Communication) 

10B1 (Communication) Students will be able to write technical reports with sufficient clarity and accuracy.

Program Outcome 11: (Ethics and morals) 

11B1 (Ethics and morals) Students will understand the associated ethical issues.

Program Outcome 12: (Social issues) 

12B1 (Social issues) Students will be able to explore the non-technical space of social requirements, with a particular concern for the social impacts (both favorable and unfavorable) of their project "product"

8.
Topics covered

· Project development process

· Defining engineering design

· Model of the design process

· Capturing and assessing objectives

· Functions and means

· Design space

· Brainstorming

· Modeling

· Communicating the design:  prototypes, design documentation, presentations

· Design for X

9.
Course objectives and relationship of course to program outcomes 

This course provides a broad introduction to the topic of system engineering from the perspective of conceiving, developing, designing, and assessing a specific engineered system with an achieving depth in the understanding of the technical issues and opportunities involved. The process will end with the development of a detailed technical document providing the information that would be used when proceeding to the building of the system (this course does not involve actually implementing the system conceived). This course contributes to various electrical engineering program outcomes, including engineering foundations, technical design, design assessment, professionalism, teamwork, Communication, Ethics and morals, and Social issues.  

EE 345  Modeling and Simulation

1.
Credits and contact hours


3 credits, 3 contact hours

2.   Instructor’s or course coordinator’s name:

Cristina Comaniciu 

3. 
Designation
Required
4.
Course (Catalog) Description

Development of deterministic and non-deterministic models for physical systems, engineering applications and simulation tools for deterministic and non-deterministic systems. Case studies and projects.

5.
Prerequisite(s)

None

6.
Textbook(s) and/or other required material

Banks, Carson, Nelson & Nicol, “Discrete Event System Simulation”, Prentice Hall, 2005.

Supplemental materials: OMNET++ Manual

7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1C1 The student will be able to statistically characterize physical processes: identify their mean and variance, and probability distribution function (probability mass function) based on underlying properties of the processes, or by empirical measurements, and using goodness of fit tests.

1C2 The student will be able to characterize physical systems using mathematical models, based on description of real systems and their physical variables. This implies the ability of recognizing various queuing models.

1C3 The student will be able to analyze the performance of various systems modeled as queues, and interpret the mathematical results in terms of system stability, delay performance, system utilization (efficiency).

Program Outcome 3: (Experimentation) 

3C1 The student will master basic programming skills using a simulation environment, OMNET++. The student will be able to design and run simple simulation examples, using OMNET++.

3C2 The students will understand the computer implementation of random number generators and will be able to implement their own random number generators, with specified parameters: probability distribution function (or probability mass function), mean and variance.

Program Outcome 4: (Technical design) 

4C1 The students will be able to validate their analytical, or simulation results by using face validity tests, based on their understanding of the relationship between input and output data, in the analyzed or simulated system.

8.
Topics covered

· System Model, Types of systems and simulations

· Event Driven Simulation

· Simulation software: Introduction to OMNET++ an event driven simulation framework

· Statistical Models

· Queuing models and performance analysis

· Random number generation

· Input modeling

· Verification and validation of simulation models

· Output analysis

9.
Course objectives and relationship of course to program outcomes 

The objective of the course is for students to gain an understanding of the steps required in developing a system simulation for electrical engineering, with emphasis on discrete event simulations, and outlining the importance of system and input data modeling, computer implementation, interpretation of output results, and assessment of alternative solutions. The outcomes described in section 7 all support this objective directly.  

EE 348  Systems Theory

1.
Credits and contact hours


3 credits, 3 contact hours

2.   Instructor’s or course coordinator’s name:

Harry Heffes

3. 
Designation
Required
4.
Course (Catalog) Description

Topics include basic signals and systems concepts, linear time-invariant (LTI) systems, Fourier representations of continuous-time and discrete-time signals, the CT and DT Fourier transforms, and time- and frequency-domain analysis methods. It also includes introductions on communication systems and control theory.

5.
Prerequisite(s)

EE245 (Circuits and Systems), EE 250 (Math for Electrical Engineers)

6.
Textbook(s) and/or other required material

A.V. Oppenheim, A.S. Willsky, & S.H. Nawab, Signals and Systems, Second Edition, Prentice Hall, 1997

7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1D1 The student will be able to decompose a discrete-time or continuous-time signal in terms of impulses and to evaluate the impulse response of a system described by linear, constant coefficient difference or differential equations.

1D2 Understand the use of Laplace and Z Transforms and their singularities to determine the behavior (stability, causality) of an LTI system.

Program Outcome 2: (Engineering foundations) 

2D1 The student will be able to understand the relevance of Fourier Transforms and the multiplication property to amplitude modulation/demodulation and frequency division multiplexing, and understand the relevance of the Sampling Theorem to signal sampling and reconstruction.

2D2 The student will be able to represent discrete-time and continuous-time signals in terms of their frequency content using the discrete-time and continuous-time Fourier Transforms and to represent a system’s frequency response in terms of its magnitude and phase response.

2D3 The student will understand the use of feedback to stabilize an unstable, continuous-time or discrete-time system.

Program Outcome 4: (Technical design) 

4D1 The student will be able to determine sampling rates/modulating frequencies and the bandwidths of ideal filters necessary to extract a desired signal from its sampled or modulated form and determine the frequency characteristics of an LTI system necessary to obtain a desired output from a given input.

4D2 The student will be able to use partial fractions expansions to decompose a complex system function (requirement) into simpler ones, each corresponding to a unit of the system..

Program Outcome 5: (Design assessment) 

5D1 The student will be able to use Fourier Transforms to perform frequency domain analysis of both continuous-time and discrete-time LTI systems.

5D2 The student will be able to combine individual units in series, parallel or by feedback and to use Laplace and Z Transforms to determine if a designed LTI system is stable.

5D3 The student will be able to evaluate the response of a designed LTI system to a given input (e.g., test signal) using the convolution summation or convolution integral.

8.
Topics covered

· Introduction to continuous and discrete-time signals and systems

· Linear Time-Invariant Systems (LTI Systems)

· Fourier Series

· Continuous-Time Fourier Transform

· Introduction to Communication Systems

· Sampling

· Discrete-Time Fourier Transform

· Time and Frequency Characterization of Signals and Systems

· The Laplace Transform

· The Z -Transform

· Introduction to Linear Feedback Systems

9.
Course objectives and relationship of course to program outcomes 

The objective of the course is for students to gain an understanding of the basic mathematical principles for signal analysis and system design which lie in the general field of electrical engineering; specifically signal transformations, systems properties, system transformation with applications for input vs. output analysis. System responses property with system requirement designs. All the topics are with the related electrical engineering application backgrounds, in particular with communications systems and control systems.  

EE 359 Electronic Circuits

1.
Credits and contact hours


3 credits, 3 contact hours

2.   Instructor’s or course coordinator’s name:

Bruce McNair

3. 
Designation
Required
4.
Course (Catalog) Description

Design of differential amplifiers using BJTs or FETs, design of output stages (class B and AB), output and input impedance of differential amplifier, frequency response.  Feedback amplifiers, Nyquist criteria, Nyquist plots and root loci, bode plots, gain/phase margins and application in compensation for operational amplifiers, oscillators, tuned amplofoers, and filters (passive and active).  A suitable circuit analysis package is used for solving many of the problems.

5.
Prerequisite(s)

Corequisites: E 232

6.
Textbook(s) and/or other required material

Sedra & Smith, Microelectronic Circuits, 7th edition, Oxford University Press ISBN 0-19-933913-9, 2015

7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1E1 The student will be able to understand the close and important relationship of mathematical analyses to describing and predicting the physical performance of electronic circuits in practical applications

1E2 The student will be able to calculate the relationships that exist between various points of electronic circuitry.

Program Outcome 2: (Engineering foundations) 

2E1 The student will be able to analytically determine, analyze and plot the frequency response of electronic systems and apply feedback principles and concepts to numerically specify and control the performance of electronic configurations.

2E2 The student will be able to use the concepts of poles and zeros inherent in linear dynamic systems to describe input output relations in the frequency domain and to determine the effects that different physical system components have on system performance versus input frequency.

Program Outcome 4: (Technical design) 

4E1 The student will be able to utilize electrical principles to determine applicable ranges of component values and frequencies to satisfy system performance requirements in electronic circuits.

4E2 The student will be able to utilize design equations, standard circuit components and known manufactured electronic devices having given input output performance characteristics to synthesize a circuit whose performance will approximate to a specified degree of accuracy the required input output requirement..

Program Outcome 6: (Tools) 

6E1 The student will be able to use a numerical program such as Pspice to analyze the behaviour of an electronic circuit for a given input, in terms of output characteristics in terms of waveform shape and frequency response.

6E2 The student will use a numerical program such as Pspice to evaluate sensitivity and responsiveness of output variables to input and circuit parameters.

8.
Topics covered

· Op-amps

· Diodes

· BJTs

· MOSFETs

· Differential amplifiers

· Multistage amplifiers

· Feedback

· Filters and tuned amplifiers

· Output stages and power amplifiers

9.
Course objectives and relationship of course to program outcomes 

The objective of this course is to give students an understanding of the issues involved in designing electronic systems and introduction to the tools and techniques used to address these issues. The course outcomes described in section 7 support the corresponding EE program outcomes of “scientific foundations”, “engineering foundations”, “technical design”, and ‘tools”. 

EE 423 Engineering Design VII

1.
Credits and contact hours


3 credits, 1 hour/week lecture, 8 hours/week in the form of advisor meetings, lab work, and group activities.

2.   Instructor’s or course coordinator’s name:

Bruce McNair

3. 
Designation
Required
4.
Course (Catalog) Description

Senior design course. The development of design skills and engineering judgment, based upon previous and current course and laboratory experience, is accomplished by participation in a design project. Projects are selected in areas of current interest such as communication and control systems, signal processing and hardware and software design for computer-based systems. To be taken during the student's last fall semester as an undergraduate student.

5.
Prerequisite(s)

None

6.
Textbook(s) and/or other required material

None. On-line and other reference materials will be provided as appropriate

7.
Course Learning Outcomes

Program Outcome 2: (Engineering foundations) 

2F1The student will understand fundamental engineering principles of electronics and computing and systems, and will demonstrate their ability to apply them to the design of their senior design project.

Program Outcome 4: (Technical design) 

4F1 The student will demonstrate the ability to design, implement, test and present a senior design project of a significant level of complexity.

Program Outcome 5: (Design assessment) 

5F1 The student will investigate several design alternatives before choosing one for their design project by the end of the Fall semester. Their selection of the final approach to be pursued during the Spring semester will demonstrate that they have considered system performance design trade-offs, design features, as well as the practicality of their approach and non-technical issues..

Program Outcome 8: (Leadership) 

8F1 The student will be able to develop and maintain a project plan and task breakdown, and will be able to adapt their plan to changing requirements and understand of the technical problems. They will demonstrate this ability through standard project management tools and the timely completion of their senior design project.

Program Outcome 9: (Teamwork) 

9F1 The student will be able to contribute effectively in a team-based project with adequate distribution of tasks to team members and coordination of the collective outcome. Every team member will be as fully engaged in the project as possible. The students will demonstrate coordination of their teamwork through regular discussions and written team assessments.

Program Outcome 10: (Communication) 

10F1 The student will demonstrate the ability to effectively present their project ideas through verbal presentations, written reports, and poster presentations of their design project.

8.
Topics covered

· Approaching a design problem

· Selecting an appropriate project

· User-oriented design choices

· Typical project “waterfall” design schedule

· Protection of intellectual property

· Effective presentations 

9.
Course objectives and relationship of course to program outcomes 

The objective of this course and the subsequent EE424 is to expose students to a microcosm of the real-world development environment in an educational setting.  The project will be developed from concept to specification to prototype to demonstration.  Students will learn the tools needed to design and implement a practical system in a team-based setting.  They will also present their work, through written reports and presentations, to a diverse audience.

The course outcomes described in section 7 support the corresponding EE program outcomes of “engineering foundations,” “experimentation,” “technical design,” “design assessment,” “leadership,” “teamwork,” and “communications.”.  

EE 424 Engineering Design VIII

1.
Credits and contact hours


3 credits, 1 hour/week lecture, 8 hours/week in the form of advisor meetings, lab work, and group activities.

2.   Instructor’s or course coordinator’s name:

Bruce McNair

3. 
Designation
Required
4.
Course (Catalog) Description

A continuation of EE 423 in which the design is implemented and demonstrated. This includes the completion of a prototype (hardware and/or software), testing and demonstrating performance, and evaluating the results. To be taken during the student's last spring semester as an undergraduate student.

5.
Prerequisite(s)

EE 423

6.
Textbook(s) and/or other required material

None. On-line and other reference materials will be provided as appropriate

7.
Course Learning Outcomes

Program Outcome 2: (Engineering foundations) 

2F1The student will understand fundamental engineering principles of electronics and computing and systems, and will demonstrate their ability to apply them to the design of their senior design project.

Program Outcome 3: (Experimentation) 

3F1 The student will be able to define operational and performance tests to evaluate the operation of their senior design project. They will demonstrate the ability to perform these tests, adapt their design based on the results, and present the outcome in their Design Day poster session as well as the Spring final report.

Program Outcome 4: (Technical design) 

4F1 The student will demonstrate the ability to design, implement, test and present a senior design project of a significant level of complexity.

Program Outcome 5: (Design assessment) 

5F1 The student will investigate several design alternatives before choosing one for their design project by the end of the Fall semester. Their selection of the final approach to be pursued during the Spring semester will demonstrate that they have considered system performance design trade-offs, design features, as well as the practicality of their approach and non-technical issues..

Program Outcome 8: (Leadership) 

8F1 The student will be able to develop and maintain a project plan and task breakdown, and will be able to adapt their plan to changing requirements and understand of the technical problems. They will demonstrate this ability through standard project management tools and the timely completion of their senior design project.

Program Outcome 9: (Teamwork) 

9F1 The student will be able to contribute effectively in a team-based project with adequate distribution of tasks to team members and coordination of the collective outcome. Every team member will be as fully engaged in the project as possible. The students will demonstrate coordination of their teamwork through regular discussions and written team assessments.

Program Outcome 10: (Communication) 

10F1 The student will demonstrate the ability to effectively present their project ideas through verbal presentations, written reports, and poster presentations of their design project.

8.
Topics covered

· Approaching a design problem

· Selecting an appropriate project

· User-oriented design choices

· Typical project “waterfall” design schedule

· Protection of intellectual property

· Effective presentations 

9.
Course objectives and relationship of course to program outcomes 

The objective of the precedent EE423 and this course is to expose students to a microcosm of the real-world development environment in an educational setting.  The project will be developed from concept to specification to prototype to demonstration.  Students will learn the tools needed to design and implement a practical system in a team-based setting.  They will also present their work, through written reports and presentations, to a diverse audience.

The course outcomes described in section 7 support the corresponding EE program outcomes of “engineering foundations,” “experimentation,” “technical design,” “design assessment,” “leadership,” “teamwork,” and “communications.”

EE448 Digital Signal Processing

1.
Credits and contact hours


3 credits, 3 contact hours

2.   Instructor’s or course coordinator’s name:

Hongbin Li

3. 
Designation
Required
4.
Course (Catalog) Description

Introduction to the theory and design of digital signal processing systems. Include sampling, linear convolution, impulse response, and difference equations; discrete-time Fourier transform, DFT/FFT, circular convolution, and Z-transform; frequency response, magnitude, phase and group delays; ideal filters, linear-phase FIR filters, all-pass filters, minimum-phase and inverse systems; digital processing of continuous-time signals

5.
Prerequisite(s)

EE348 Signals and Systems

6.
Textbook(s) and/or other required material

S.K. Mitra, Digital Signal Processing: A Computer Based Approach, 4th edition, McGraw Hill, 2010, ISBN 007736676X

7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

 1.1 The student will be able to understand the principles of digital signal processing (DSP), including convolution, sampling theory, discrete-time Fourier transform (DTFT), discrete Fourier transform (DFT), and z-transform.

Program Outcome 2: (Engineering foundations) 

2.1 The student will be able to understand the concept of filtering, and determine the impulse response, frequency response, and transfer function of a discrete-time system, and use them for analysis.

Program Outcome 3: (Experimentation) 

3.1 The student will be able to use DSP simulation software (e.g., Matlab) to simulate discrete-time signals and systems, including generating basic discrete-time signals, finding the impulse response, magnitude and phase response of a discrete-time system, and determining the output of a discrete-time system by convolution or filtering.

Program Outcome 4: (Technical design) 

4.1 The student will be able to apply Butterworth, Chebyshev, and elliptic approximations and windowing techniques to design IIR and FIR filters, respectively, to meet given filter design specifications.

Program Outcome 6: (Tools) 

6.1 Students will be able to use state-of-the-art DSP simulation software (e.g., Matlab) to simulate and analyze discrete-time signals and systems in both the time- and frequency domain.

8.
Topics covered

· Basic signal operations; periodicity, energy, and power of signals

· Basic signals including unit impulse, unit step, sinusoid, and complex exponential functions

· Sanpling, aliasing and sampling theorem; linearity, shifting invariance, causality and stability of systems; impulse response and convolution sum

· Discrete-time Fourier transform (DTFT), frequency response, steady state response, phase and group delays

· Frequency-domain analysis of sampling, reconstruction, and bandpass signal sampling

· Analog lowpass, highpass, bandpass, bandstop filter design, Butterworth, Chebyshef, and elliptic approximations

· Discrete Fourier transform (DFT), frequency-domain sampling, time aliasing, circular convolution, block convolution

· Z-transform, pole-zero plot, partial fraction expansion, transfer function, and stability region

· Zero-phase and linear-phase filtering, linear phase finite-duration impulse response (FIR) filters

· First- and second-order digital filters, comb filters, allpass transfer functions, minimum phase, and inverse systems

· Analysis of digital filters, transpose, and standard digital filter structures

· Infinite-duration impulse response (IIR) filter design, bilinear transform, spectral transformation

· FIR filter design, window functions, and Remez algorithms

· Computer based digital filter design

9.
Course objectives and relationship of course to program outcomes 

This course covers the fundamentals including the representation, transformation, and manipulations of digital signals. It prepares the students for more advanced studies in signal processing, sensing, communications, control, etc. This course also supports the requirements in the electrical engineering program criteria including understanding the mathematical principles and engineering foundation for the application and design of digital systems.  

EE465  Introduction to Communication Systems

1.
Credits and contact hours


3 credits, 3 contact hours

2.   Instructor’s or course coordinator’s name:

Hongbin Li

3. 
Designation
Required
4.
Course (Catalog) Description

Review of probability, random processes, signals and systems; continuous-wave modulation including AM, DSB-SC, SSB, FM and PM; superheterodyne receiver; noise analysis; pulse modulation including PAM, PPM, PDM and PCM; quantization and coding; delta modulation, linear prediction and DPCM; baseband digital transmission, matched filter and error rate analysis; passband digital transmission including ASK, PSK and FSK.

5.
Prerequisite(s)

E234 Probability and Statistics for Engineers

EE348 Signals and Systems

6.
Textbook(s) and/or other required material

S. Haykin and M. Moher, Communication Systems, 5th Edition, John Wiley & Sons, 2009 
7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.1 The student will be able to understand standard statistics (mean, correlation, and power spectrum density) of a random process, and recognize their relations to communication signals.

1.2 The student will be able to understand the mathematical principles of several continuous-wave (CW) and pulse modulation schemes, including AM, DSB/SC, SSB, VSB, PAM, PCM, DM, and DPCM.

1.3 The student will be able to understand the principles of sampling theory, linear prediction, and matched filtering.

Program Outcome 3: (Experimentation) 

3.1 The student will be able to simulate typical CW and pulse modulation/demodulation schemes, and generate graphical and numerical results by using computational tools such as Matlab.

Program Outcome 5: (Design assessment)

5.1 The student will be able to compute the bit error rate (BER) of simple digital communication systems in additive white Gaussian channels

5.2 The student will be able to determine the signal-to-noise ratio (SNR) at the input and output of a communication system, and use it as a figure of merit to assess the noise performance of the communication system.

Program Outcome 6: (Tools) 

6.1 The student will be able to use simulation tools such as Matlab to simulate communication systems.
8.
Topics covered

1. Overview of communication systems

2. Review of probability, random variables, distribution functions, and statistical averages

3. Random processes, wide-sense stationarity, and ergodicity

4. Autocorrelation function and power spectral density

5. White noise, colored noise, narrowband waveforms and noise

6. Amplitude modulation, double-sideband suppressed-carrier (DSB-SC), single-sideband (SSB), and vestigial sideband (VSB) modulation, frequency translation, frequency-division multiplexing

7. Phase modulation (PM), frequency modulation (FM), narrowband and wideband FM, frequency discriminator

8. Superheterodyn receiver and image interference

9. Noise analysis for continuous-wave modulation

10. Pulse modulation, sampling, pulse amplitude modulation (PAM), pulse position modulation (PPM), and pulse duration modulation (PDM)

11. Quantization, pulse code modulation (PCM), Delta modulation (DM), linear prediction, and differential pulse code modulation (DPCM)

12. Matched filter and bit error rate (BER) analysis for baseband digital systems

13. Dispersive channel, inter-symbol interference, Nyquist condition, and raised-cosine waveform

14. Digital passband modulation, amplitude shift keying (ASK), frequency shift keying (FSK), and phase shift keying (PSK)

9.
Course objectives and relationship of course to program outcomes 

This introductory course covers the fundamentals in analog and digital communication. It prepares the students for more advanced studies in communications. This course also supports the requirements in the electrical engineering program criteria including understanding the mathematical principles and engineering foundation for the application and design of electronic communication systems.  

EE 471Transport Phenomena in Solid State Devices

1.
Credits and contact hours


4 credits, 4 contact hours

2.   Instructor’s or course coordinator’s name:

Bryan Ackland

3. 
Designation
Required
4.
Course (Catalog) Description

Introduction to the underlying phenomena and operation of solid state electronic, magnetic and optical devices essential in the functioning of computers, communications and other systems currently being designed by engineers and scientists. Charge carrier concentrations and their transport are analyzed from both microscopic and macroscopic viewpoints, carrier drift due to electric and magnetic fields in solid state devices is formulated and optical energy absorption and emission are related to the energy levels in solid-state materials. Diffusion, generation and recombination of charge carriers are combined with carrier drift to produce a continuity equation for the analysis of solid state devices. Explanations and models of the operation of PN, metal-oxide, metal-oxide-semiconductor and heterostructure junctions are used to describe diode, transistor, photodiode, laser, integrated circuit and other device operation.

5.
Prerequisite(s)

E232 Engineering Design IV

6.
Textbook(s) and/or other required material

Chenming Hu, Modern Semiconductor Devices for Integrated Circuits, Prentice Hall, ISBN: 0-13-608525-3, 2010. 
7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1M7 The student will understand the development of device models for the semiconductor diode and bipolar junction transistor from the underlying physical laws governing carrier generation and recombination.

1M8 The student will understand the difference between conductors, insulators and semiconductors and how very small levels of dopant impurities can drastically change the electrical properties of semiconductor materials

1M9 The student will understand the role of electric fields and density gradients in the transport of charge in semiconductors; the dependence of resistivity on the carrier mobility and carrier density and the relationships between charge, electric field and potential in semiconductor devices.

1M10 The student will understand the concepts of valence and conduction bands, holes and electrons, band gap, Fermi level and majority and minority carrier densities and how these affect device behavior

1M11 The student will understand the band structure and behavior of the MOS capacitor and the concepts of carrier accumulation, depletion and inversion.

 1M12 The student will understand the derivation of simple models that describe the operation of the MOS transistor in the cut-off, linear and saturation regions, and the impact of short-channel effects on the performance of these devices

Program Outcome 2: (Engineering foundations) 

2M2. The student will understand the basic principles underlying fabrication of semiconductor devices.

2M6 The student will understand how MOS transistors can be used to build digital circuits, including the physical layout of simple CMOS gates. You will be able to predict the area, performance and power dissipation of CMOS gates given transistor sizes and process device parameters.

2M7 The student will understand the interaction of photons with atoms and carriers and how these interactions lead to the development of photodiodes, solar cells, LEDs and semiconductor lasers

8.
Topics covered

· Energy Band Model of Electrons & Holes 

· Transport – Drift & Diffusion 

· Generation & Recombination 

· Analysis & Properties of PN Junction 

· Optoelectronic Devices 

· MOS Capacitor & Transistor 

· CMOS Circuits & Logic 

· CMOS Fabrication and Layout

· SPICE Simulation

· CMOS DC & Transient Response 

· CMOS Power Dissipation 

9.
Course objectives and relationship of course to program outcomes 

This course provides an introduction to the underlying phenomena and operation of solid state electronic and optical devices essential to the functioning of computers, communications and other electronic systems. The course outcomes described in section 7 support the corresponding EE and CPE program outcomes of “scientific foundations”, and “engineering foundations”.

MA134 Discrete Mathematics

1.
Credits and contact hours


3 credits, 3 contact hours

2.   Instructor’s or course coordinator’s name:

Douglas Bauer, Laurence Russ

3. 
Designation
Elective
4.
Course (Catalog) Description

This course provides the background necessary for advanced study of mathematics or computer science. Topics include propositional calculus, predicates and quantifiers, elementary set theory, countability, functions, relations, proof by induction, elementary combinatorics, elements of graph theory, mends, and elements of complexity theory.

5.
Prerequisite(s)

None

6.
Textbook(s) and/or other required material

Susanna Epp, Discrete Mathematics with Applications, 4e, Brooks/Cole (Cengage), 2011.

7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1.1
Formulate and interpret statements presented in disjunctive normal form and determine their validity by applying the rules and methods of propositional calculus.

1.2
Reformulate statements from common language to formal logic using the rules of propositional and predicate calculus, and assess the validity of arguments.

1.3
Formulate short proofs using the following methods: direct proof, indirect proof, proof by contradiction, and case analysis.

1.4
Demonstrate a working knowledge of set notation and elementary set theory, recognize the connection between set operations and logic, prove elementary results involving sets, and explain Russell's paradox.

1.5
Apply the different properties of injections, surjections, bijections, compositions, and inverse functions, as well as the pigeon-hole principal.

1.6
Use bijections to compare the cardinality of finite and infinite sets, and explain the difference between countable and uncountable sets.

1.7
Construct elementary proofs using ordinary and strong induction in the context of studying the properties of recursion, relations, and graph theory, and identify fallacious inductive arguments.

1.8
Apply basic counting principles including the pigeonhole principle and rules for counting permutations and combinations.

1.9
Determine when a relation is reflexive, symmetric, antisymmetric, or  transitive, apply the properties of equivalence relations and partial orderings, and explain the connection between equivalence relations and partitioning a set.

1.10
Explain basic definitions and properties associated with simple planar graphs, including isomorphism, connectivity, and Euler’s formula, and describe the difference between Eulerian and Hamiltonian graphs.  

8.
Topics covered

· Fundamentals and applications of logic

· Elementary number theory and methods of proof

· Elementary set theory

· Functions: one-to-one and onto, compositions, inverses, pigeon-hole principle

· Cardinality: countable and uncountable sets

· Sequences and mathematical induction

· Combinatorics: basic principles of counting, permutations, combinations

· Relations on sets: reflexivity, symmetry, and transitivity; equivalence relations and partial orderings

· Introduction to graph theory 

9.
Course objectives and relationship of course to program outcomes 

This one-semester course provides the mathematical background necessary for students in computer science and computer engineering. It supports computer engineering program outcome of “scientific foundations”.

CPE 360 Computational Data Structures & Algorithms

1.
Credits and contact hours


3 credits, 3 contact hours

2.   Instructor’s or course coordinator’s name:

Mukundan V. Iyengar

3. 
Designation
Elective
4.
Course (Catalog) Description

The role of data structures and algorithms in the real world; principles of programming including the topics of control flow, recursion and I/O; principles of computational intelligence; topics from elementary data structures including arrays, lists, stacks, queues, pointers, strings; searching and sorting; data structures for concurrent execution; topics from elementary algorithms including analysis of algorithms and efficiency, computational complexity, empirical measurements of computational complexity of algorithms, proof techniques including induction; selected topics from advanced algorithms including distributed algorithms; programming laboratory exercises and projects.

5.
Prerequisite(s)

E115 Introduction to Programming

6.
Textbook(s) and/or other required material

Mark. A. Weiss, “Data Structures and Algorithm Analysis in C++”, 2013.

7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

1A1. (Scientific foundations) The student will be able to understand and use fundamental data structures such as arrays , linked lists , stacks , queues and trees to solve a given programming problem.

Program Outcome 3: (Experimentation) 

3A1. (Experimentation) Given a problem , the student will be able to suggest possible data structures and algorithms to solve the problem. Further , the student can build pseudo code and executable code to implement the algorithm.

Program Outcome 4: (Technical design) 

4A1. (Technical design) The student will be able to determine an appropriate algorithm and the possible data structures to solve a given computer engineering problem involving hashing , sorting , searching , insertion and deletion of data.

Program Outcome 10: (Communication) 

10A1. (Communication) In solving a programming-related problem , the student will be able to develop and deliver: the problem statement , the data structures , and the algorithmic program flow.

8.
Topics covered

· Algorithms, pseudo-code, and algorithm analysis using big-O. 

· Concepts of application space and heap in the memory

· Dynamic linking of heap memory space: creating structures such as linked lists, stacks, queues and trees. Implementing such structures to support free form addition, deletion and traversals.

· Sorting large data: quicksort, heap-sort, merge-sort, insertion-sort. 

· Searching for things in large data: linear search, binary search, hashing functions and hash-tables

9.
Course objectives and relationship of course to program outcomes 

The objective of the course is for students to gain an understanding of the basic data structures 
and learn computer algorithm design using the data structure. In particular, the students will have a good understanding of arrays, stacks, queues, linked lists, heaps, trees, and hashing that help to perform design of searching algorithms, sorting algorithms and graph algorithms. The outcomes described in section 7 all support this objective directly.  

CPE 390 Microprocessor Systems

1.
Credits and contact hours


4 credits, 3 hours lecture, 3 hours lab plus 4 hours study per week

2.   Instructor’s or course coordinator’s name:

Bryan Ackland

3. 
Designation
Required
4.
Course (Catalog) Description

A study of the implementation of digital systems using microprocessors. The architecture and operation of microprocessors is examined in detail along with I/O interfacing, interrupts, DMA and software design techniques. Specialized controller chips for interrupts, DMA, arithmetic processing, graphics and communications are discussed. The laboratory component introduces hardware and software design of digital systems using microprocessors. Design experiments include topics such as bus interfacing, memory decoding, serial communications and programmable ports.

5.
Prerequisite(s)

None
6.
Textbook(s) and/or other required material

Han-Way Huang, An Introduction to Software and Hardware Interfacing, 2nd Edition, DelMar Cengage Learning, ISBN: 1-4354-2742-4, 2010

Reference: D. Pack & S. Barrett, Microcontroller Theory and Applications, 2nd edition, Pearson Prentice Hall, ISBN 0-13-615205-8, 2008.

7.
Course Learning Outcomes

Program Outcome 2: (Engineering foundations) 

2D1 You will understand the architecture of a typical microprocessor as a stored program digital computer; you will understand the concepts of CPU, program counter, ALU, registers, memory, instruction set, machine code and assembly code.

2D2 You will understand the difference between CISC and RISC architecture and the relative advantages of each when applied to embedded systems based on an assembly and/or high level language implementation
Program Outcome 4: (Technical design) 

4D5 You will be able to write assembly language programs that use exploit the various memory addressing schemes of the microprocessor to build and access simple data structures; you will be able to use arithmetic, logical, test and branching instructions to perform simple computational tasks.

4D6 You will understand the concept of a stack and be able to write assembly language programs that use subroutines to create a hierarchical software structure that improves code readability and facilitates software re-use.

4D7 You will understand the concept of interrupts and be able to perform input/output tasks using both polling and interrupt based assembly code.

4D8 You will be able to program a microcontroller and its on-chip peripherals such as timers, serial interfaces and A/D converters to create embedded systems that perform real-time sensing and control of external components..

Program Outcome 6: (Tools) 

6D5 You will be able to use commercially available software tools and microcontroller development boards to write, assemble, emulate, test, debug and implement embedded hardware/software systems.

8.
Topics covered

· Boolean logic and binary& hexadecimal arithmetic

· Logic gates & storage elements 

· Stored program computer architecture

· Microprocessors and Microcontrollers 

· CPU, registers, ALU, memories 

· Machine code and Assembly Programming

· Branching & Iteration

· Data structures (arrays, strings and stacks)

· Subroutines and structured programming

· Input-Output and Interrupts 

· Timers, Serial I/O and A/D Conversion

· CISC vs RISC

9.
Course objectives and relationship of course to program outcomes 

The objective of this course is to provide students with a broad knowledge of contemporary microprocessor (and digital signal processor) components useful for various embedded and other systems applications. The course outcomes described in section 7 support the corresponding CPE and EE program outcomes of  “engineering foundations”, “technical design”, and ‘tools”. 

CPE462 Introduction to Image Processing and Coding

1.
Credits and contact hours


3 credits, 3 contact hours

2.   Instructor’s or course coordinator’s name:

Hong Man

3. 
Designation
Elective
4.
Course (Catalog) Description

Image acquisition, storage, image formation, sampling, basic relationship between pixels, imaging geometry, segmentation: edge detection, edge linking and boundary detection, Hough transform, region growing, thresholding, split and merge, histogram matching, representation: chain code, polygonal approximation and skeletonization, thinning algorithms, texture, image compression: elementary discussion of motion vectors for compression, discussion of industry standards such as JEPG and MPEG.

5.
Prerequisite(s)

None

6.
Textbook(s) and/or other required material

Digital Image Processing, 3rd edition, by Rafael C. Gonzalez, Richard E. Woods, Prentice Hall 2007; ISBN: 013168728X. http://www.imageprocessingplace.com

7.
Course Learning Outcomes

Program Outcome 1: (Scientific foundations) 

 1G1 (Scientific foundations) Students will be able to calculate 1-D and 2-D convolutions and data transforms (e.g. DTFT, DFT, DCT), and understand frequency domain signal and system representations..

Program Outcome 2: (Engineering foundations) 

2G1 (Engineering foundations) Students will be able to understand the underlying principles of image enhancement, analysis and compression techniques.

Program Outcome 4: (Technical design) 

4G1 (Technical design) Students will be able to design image enhancement, analysis and compression techniques to solve specific problems,

4G2 (Technical design) Students will be able to implement image processing designs using computer language (e.g. C/C++) or software package (e.g. Matlab)..

Program Outcome 6: (Tools) 

6G1 (Tools) Students will be able to use computer hardware/software and digital devices to acquire, display and process images.

8.
Topics covered

· Introduction to Signal and Image Processing

· Digital Signal Processing Fundamentals

· Two-Dimensional DSP

· Image Perception and Representation

· Image Enhancement 

· Image Analysis

· Geometric Processing

· Digital Halftoning

· Image Coding 

9.
Course objectives and relationship of course to program outcomes 

The objective of the course is for students to gain an understanding of the basic principles of signal and image processing, and to develop their ability to design and implement algorithms to solve practical image processing problems. The course outcomes described in section 7 support the corresponding CPE program outcomes on "scientific foundations", "engineering foundations", "technical design" and "tools"..  

CPE 487 Digital System Design

1.
Credits and contact hours


3 credits, 3 contact hours

2.   Instructor’s or course coordinator’s name:

Bryan Ackland

3. 
Designation
Elective
4.
Course (Catalog) Description

Design of complex digital CMOS/VLSI circuits. Introduction to MOS transistor characteristics and fabrication, digital circuit design and layout for integrated circuits, major categories of VLSI circuit functions, design methodologies including use of Hardware Description Languages (HDL), FPGA, verification, simulation, testability. The course includes a project using VHDL for the design of a significant system function..

5.
Prerequisite(s)

None

6.
Textbook(s) and/or other required material

Sudhakar Yalamanchili, VHDL - A Starter's Guide, Second Edition, Prentice Hall, ISBN: 0-13-145735-7, 2005

Reference: J. Bhasker, A VHDL Primer, 3rd edition, Prentice Hall, ISBN 0-13-096575-8, 1999.
7.
Course Learning Outcomes

Program Outcome 2: (Engineering Foundations) 

2H3 (Engineering Foundations) The student will be able to develop technical documentation of a complex digital system using hardware description language and schematic representations and to evaluate the correct function and performance based on simulations of the system.

2H4 (Engineering Foundations) The student will be able to efficiently model a complex digital system as a hierarchy of interconnected components, taking advantage of regularity and component re-use..

Program Outcome 4: (Technical Design) 

4H3 (Technical Design) The student will be able to apply VHDL entity/architecture modeling to represent component inputs and outputs and also internal signals, variables and operations.

4H4 (Technical Design) The student will be able to develop VHDL models of systems using behavioral, structural and dataflow concepts to describe the internal behavior and/or structure of the design.

4H5 (Technical Design) The student will be able to build VHDL models of complex digital circuits suitable for synthesis where the target platform is an FPGA or ASIC logic library. The student will understand the limitations of VHDL as a synthesis language and know which particular styles of VHDL coding lead to efficient solutions.  

4H6 (Technical Design) The student will be able to use VHDL to design complex synthesizable state machines using Mealy and/or Moore architectures.

Program Outcome 5: (Design assessment)

5H2 (Design Assessment) The student will be able to write test vectors for a digital system and develop a VHDL test-bench to  apply these vectors using file based input/output operations.

Program Outcome 6: (Tools) 

6H3 (Tools) The student will be able to represent and document designs, perform simulations and synthesize implementations using software tools provided by an FPGA vendor.
8.
Topics covered

· Boolean logic and binary arithmetic

· Digital design process

· Logic gates & storage elements 

· VHDL language elements 

· Dataflow modeling 

· Behavioral modeling 

· Structural modeling 

· VHDL subprograms & overloading 

· Computer-aided synthesis and implementation 

· Finite state machines

· Test bench design 

9.
Course objectives and relationship of course to program outcomes 

The course focuses on digital system design, modeling and synthesis using VHSIC (Very High Speed Integrated Circuits) Hardware Description Language (VHDL).  The course outcomes described in section 7 support the corresponding CPE program outcomes on "engineering foundations", "technical design", “design assessment”, and "tools"..  

CPE490 Information Systems Engineering I

1.
Credits and contact hours


3 credits, 3 contact hours

2.   Instructor’s or course coordinator’s name:

Hong Man

3. 
Designation
Elective
4.
Course (Catalog) Description

The focus of the course is on data networks and end-user software environments for information systems. Topics include the TCP/IP protocols, organization of large-scale data networks, end-to-end operation over heterogeneous networks and the software foundation of client-server application programs. The students complete a project using TCP/IP protocols to create a basic client-server application.

5.
Prerequisite(s)

None

6.
Textbook(s) and/or other required material

Douglas E. Comer, Internetworking with TCP/IP: Principles, Protocols and Architectures, Fifth Edition, Prentice Hall, 2006.  ISBN: 0-13-187671-6. 
7.
Course Learning Outcomes

Program Outcome 2: (Engineering foundations) 

Course Outcome 2I1. (Engineering foundations): The student will be able to understand and represent the functions of networking protocols in terms of the sequence of actions via network communications or through state diagrams.

Course Outcome 2I2. (Engineering foundations)  The student will be able to understand and implement data structures of various protocol data formats and understand the contents of data fields that support certain algorithms (e.g., routing algorithms, congestion control algorithms).

Program Outcome 4: (Technical design) 

Course Outcome 4I1. (Technical design) The student will be able to provide correct parameters for network protocols to support media access control, datagram fragmentation, routing, error handling, congestion control, and security.

Course Outcome 4I2. (Technical design) The student will be able to design and implement basic network application programs based on client-server model using socket interfaces.

Program Outcome 5: (Design assessment) 

Course Outcome 5I1: (Design assessment) The student will be able to assess and select basic network structures, components and protocols to meet specific requirements such as functionality, bandwidth, delay, and security.

Program Outcome 6: (Tools) 

Course Outcome 6I1: (Tools) The student will be able to develop the basic components of a network implementation or application for at least one operating system (Windows, BSD Unix, Linux, etc.), and using at least one major programming language (C/C++, C#, JAVA, Visual Basic, etc.).

8.
Topics covered

· Introduction 

· Underlying Network Technologies 

· Socket Programming 

· Structure and Addressing 

· Internet Protocol 

· Transport Protocols

· Internet Architecture 

· IP Extensions

· Internet Security

· Next Generation IP 

9.
Course objectives and relationship of course to program outcomes 

The objective of the course is for students to gain an understanding of the basic principles of data networking, and to develop their ability to design and implement protocols and applications to solve practical data networking problems. The course outcomes described in section 7 support the corresponding CPE program outcomes on "engineering foundations", "technical design", "design assessment", and "tools".
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Bryan D. Ackland 

Education:


May 1979
Ph.D. Electrical Engineering, University of Adelaide, South Australia. Thesis Dissertation: “Cache Store Concepts in Small High Speed Computers”


May 1975
B.E. (First Class Honors) in Electrical Engineering, University of Adelaide, South Australia.


May 1972
B.Sc. In Physics, Flinders University, South Australia

Professional Education:

"Program for Executives" Carnegie Mellon University, Graduate School Industrial Administration, Oct. 1996.

Academic Experience:

2012 to Present

Distinguished Service Professor, Electrical & Computer Engineering Dept., Stevens Institute of Technology, Hoboken NJ. (full-time)

2011

Adjunct Professor, Electrical & Computer Engineering Dept., Stevens Institute of Technology, Hoboken NJ. (part-time)

Non-Academic Experience:

2004 to 2010

Vice President Engineering, Noble Peak Vision, Wakefield MA. Assembled and led engineering team to successfully develop and test VGA CMOS imagers using monolithic Ge-on-Si photo-detectors for night vision applications. Responsibilities included pixel design, analog signal path and novel double-CDS scheme that eliminated both kTC and pixel flicker noise. Developed automatic exposure control software that implemented concurrent AGC, exposure (integration) time and DC iris control.

2000 to 2003:

Vice President, Circuits & Systems Research, Agere Systems, Murray Hill NJ. Led a team of 75 Ph.D. level researchers in developing new circuit and systems technology for a communications semiconductor company. Technology focus included digital, analog and RF circuit design, media and communication signal processing, hardware and software processor architecture, data networking, optical communications systems and VLSI design methodology. 

1986 to October 2000:

Director of DSP & VLSI Systems Research Department at Bell Laboratories, Lucent Technologies, Holmdel NJ. Recruiting, management and overall direction of a group of approximately 15 Ph.D. level Principal Investigators plus technical support staff conducting research in the areas of VLSI architectures, signal processing algorithms, MOS circuit design and CAD tools for full custom VLSI design. Contributions in mixed signal circuits for gigabit SONET and Ethernet  transceivers, VLSI architectures for ATM and IP switching, bus based multiprocessor architectures for DSP Systems on a Chip (SoC), low power architectures and circuits for equalization and coding, and active pixel CMOS cameras.

1978 to 1986:

Member of Technical Staff in Research at AT&T Bell Laboratories. Research interests spanned Expert Systems, CAD for VLSI, Digital MOS Circuits, MOS Simulation, Special Purpose Processor Architectures, Raster Graphics and Multiprocessor Systems. Contributions in Expert Systems, CAD for Custom VLSI, Digital MOS Circuits, MOS Simulation, Raster Graphics and Multiprocessor Systems.

Current Membership in Professional Organizations:


Fellow of Institute of Electrical and Electronic Engineers


Member IEEE Solid State Circuits Society


Member IEEE Circuits & Systems Society


Member IEEE Electron Devices Society

Honors and Awards:

Best Panel Award for “Are Startups Killing Innovation” at IEEE Solid State Circuits Conference, Feb. 2001.

Best Paper in IEEE Journal of Solid State Circuits, 1998

Bell Laboratories Fellow 1993 for "Leadership in full custom VLSI tools and circuits."

Exceptional Achievement in Technical Communication given by Society for Technical Communication 1993.

IEEE Fellow 1992 for "Contributions to the design of custom integrated circuits and signal processing systems."

Best Paper Award at IEEE International Conf. on Computer Design, October 1985.

Service Activities:

Administrative Committee of IEEE Solid State Circuits Society, 2001-2015.

Executive Committee of IEEE International Solid State Circuits Conference, 2001-2015.

Executive Committee of IEEE/ACM Design Automation Conference, 1997-2003.

General Chair, 39th IEEE/ACM Design Automation Conference, 2002.

Publications:  Holder of 24 US Patents and author of over 60 refereed publications including:
· Åberg, I., Ackland, B., Beach, J., Godek, C., Johnson, R., King, C., Lattes, A., O’Neill, J., Pappas, S., Sriram, T. and Rafferty, C. “A Low Dark Current and High Quantum Efficiency Monolithic Germanium-on-Silicon CMOS Imager Technology for Day and Night Imaging Applications”, IEEE International Electron Device Meeting, San Francisco CA, Dec. 2010.

· Ackland, B., Rafferty, C., King, C., Aberg, I., O’Neill, J., Sriram, T., Lattes, A., Godek, C. and Pappas, S. “A Monolithic Ge-on-Si CMOS Imager for Short Wave Infrared”, International Image Sensor Workshop, Bergen, Norway, June 2009. http://www.imagesensors.org
Professional Development:

International Solid State Circuits Conference, San Francisco CA, Feb. 2015

Intercultural Competence Workshop, Stevens Institute of Technology, Nov. 2014

Rajarathnam Chandamouli
Education: 

Ph.D., Computer Science and Engineering, University of South Florida, 1999

M.A., Mathematics, University of South Florida, 1999

M.E., Electrical Communications Engineering, Indian Institute of Science, 1994

B.Sc., Mathematics, Loyola College, 1990

Academic experience:

Thomas Hattrick Chair Professor, 2008-current, full time 

Associate Professor, 2005-2008, full time

Assistant Professor, 2000-2005, full time

Assistant Professor, Iowa State University, 1999-2000, full time

Non-academic experience:

Motorola India, Research Engineer, 1995, full time

Certifications or professional registrations:

None

Current membership in professional organizations:

Senior Member, IEEE

Honors and awards:

NSF CAREER Award

IEEE COMSOC Distinguished Lecturer

NJ Inventor Hall of Fame Award

Two IEEE Best Paper Awards

Service activities (within and outside of the institution)

Institute P&T Committee

Faculty Senate

Founding Chair, IEEE Technical Committee on Cognitive Networks

Founding Editor, IEEE Journal on Selected Areas in Communications—Cognitive Radio Series

Publications and presentations 

· S Anand, M Venkataraman, K P Subbalakshmi, R Chandramouli: Spatio-Temporal Analysis of Passive Consumption in Internet Media. IEEE Transactions on Knowledge and Data Engineering 03/2015

· S Anand, M Venkataraman, K P Subbalakshmi, R Chandramouli: Spatio-Temporal Analysis of Passive Consumption in Internet Media. IEEE Transactions on Knowledge and Data Engineering 03/2015

· S. Anand, S. Sengupta, R. Chandramouli: Price-bandwidth dynamics for WSPs in heterogeneous wireless networks. Physical Communication 09/2014;  DOI:10.1016/j.phycom.2014.03.001
· Mahdi Azarafrooz, R. Chandramouli: Distributed Spectrum Sharing Games Via Congestion Advertisement. 07/2014; 1(2):e1. DOI:10.4108/ws.1.2.e1
· M. Azarafrooz, R. Chandramouli, K. P. Subbalakshmi: Reciprocity, Fairness and Learning in Medium Access Control Games. Computer Communications 06/2014; 46. DOI:10.1016/j.comcom.2014.03.002
· EmanMahmoodi, KP Subbalakshmi, R Chandramouli, B Abolhassani: Joint Spectrum Sensing and Resource Allocation for OFDM-based Transmission with a Cognitive Relay. 04/2014; 14(1):1-13. DOI:10.4108/ws.1.1.e4
· Kai Hong, ShamikSengupta, R. Chandramouli: SpiderRadio: A Cognitive Radio Implementation Using IEEE 802.11 Components. IEEE Transactions on Mobile Computing 11/2013; 12(11):2105-2118. DOI:10.1109/TMC.2012.192
· S. Anand, K.P. Subbalakshmi, R. Chandramouli: A Quantitative Model and Analysis of Information Confusion in Social Networks. IEEE Transactions on Multimedia 01/2013; 15(1):207-223. DOI:10.1109/TMM.2012.2225031
Professional development activities

Organized Stevens/NIKSUN Cybersecurity Workshop in March 2015 to bring together faculty, students, industry and government to learn about the recent advances inresearch, education and technology developments in cyber security. 

Organized the NITRD Wireless Spectrum R&D (WSRD) meeting on campus, in March 2015, that brought together government, academia and industry, to discuss spectrum sharing incentives and business models. 

Yingying (Jennifer) Chen
Education 

Ph.D., Computer Science, Rutgers University, 2007.

Ph.D. Candidate, Physics, North Carolina State University, 1994.

M.S., Computer Science, North Carolina State University, 1994.

B.S., Physics, Nanjing University, 1991.

Academic experience 

Associate Professor, Department of ECE, Stevens Institute of Technology, NJ, 2012 – Present.

Visiting Professor, Department of EE, Princeton University, NJ, 2014.

Director of Data Analysis and Information Security (DAISY) Lab, Stevens Institute of Technology, 2007 - Present.

Assistant Professor, Department of ECE, Stevens Institute of Technology, NJ, 2007 – 2012.

Instructor, Department of Computer Science, Rutgers University, New Brunswick, NJ, 2007.

Non-academic experience 

Senior Member of Technical Staff and Team Lead, Network Management Group, Alcatel-Lucent, Murray Hill, NJ, 1996 – 2007.

Current membership in professional organizations 

Senior member of IEEE

Member of ACM

Honors and awards

· Best Paper Award, IEEE Conference on Communications and Network Security (IEEE CNS), 2014

· Best Paper Runner-Up, IEEE Conference on Communications and Network Security (IEEE CNS), 2013

· Jess Davis Memorial Award for Research Excellence from Stevens, 2013.

· New Jersey Inventors Hall of Fame Innovator Award, 2012.

· Best Paper Award, ACM International Conference on Mobile Computing and Networking (MobiCom) 2011.

· National Science Foundation (NSF) Faculty Early Career Development (CAREER) Award, 2010.

· Google Faculty Research Award, 2010.
· Stevens Board of Trustees Award for Scholarly Excellence, 2010.

· IEEE Outstanding Contribution Award from IEEE NJ Coast Section, 2005 – 2009.

Service activities (within and outside of the institution)

· Editor: IEEE Transactions on Wireless Communications  (IEEE TWireless)

· Associate Editor: IEEE Transactions on Mobile Computing (IEEE TMC)

· Associate Editor: IEEE Network Magazine

· Associate Editor: EURASIP Journal on Information Security

· Associate Editor: International Journal of Parallel, Emergent and Distributes Systems (IJPEDS)
Publications and presentations

· Hongbo Liu, Jie Yang, Yan Wang, Yingying Chen, and C. EmreKoksal, "Group Secret Key Generation via Received Signal Strength: Protocols, Achievable Rates, and Implementation, IEEE Transactions on Mobile Computing (IEEE TMC), April 2014. DOI=10.1109/TMC.2014.2310747

· Hongbo Liu, Hui Wang, and Yingying Chen, "Defending against Frequency-based Attacks on Distributed Data Storage in Wireless Networks," ACM Transactions on Sensor Networks (ACM TOSN), Volume 10, Issue 3, Article 49, 37 pages, May 2014.
· Yan Wang, MooiChooChuah and Yingying Chen, "Incentive Based Data Sharing in Delay Tolerant Mobile Networks," IEEE Transactions on Wireless Communications (IEEE TWC), vol.13, no.1, pp.370 - 381, January 2014.

· Hongbo Liu, Jie Yang, Simon Sidhom, Yan Wang, Yingying Chen, Fan Ye, "Accurate WiFi Based Localization for Smartphones Using Peer Assistance," IEEE Transactions on Mobile Computing (IEEE TMC), 2014. DOI =10.1109/TMC.2013.140

Professional development activities

Executive officer for IEEE Computer and Communication Joint Chapter at NJ Coast Section 2000 - present. 
Executive Committee: IEEE Wireless Communication Engineering Technologies Certification (WCET)     Program, 2009 - present.
Cristina Comaniciu
Education
· Postdoctoral research, Princeton University, Princeton, NJ

Area:  Electrical Engineering: Information Sciences and  Systems, 

February 2002 – August 2003

· Ph.D. in Electrical and Computer Engineering, December 2001

Rutgers University, New Brunswick, NJ

· MS/BS in Electronics and Telecommunications, June 1993

Polytechnic University, Bucharest, Romania

Academic experience 

· Dept. of ECE, Stevens Institute of Technology, Hoboken, NJ

Associate Professor and Graduate Program Director for Electrical Engineering Program, 2008- Present – Full time

· Assistant Professor, August 2003 – September 2008 – Full time

· Dept. of Electrical Engineering, Princeton University, Princeton, NJ

Visiting Fellow Associate Professor, September 2011-January 2012 – Full time

Non-academic experience 
· Telcordia Technologies, summer intern, summer 1999.

Current membership in professional organizations 

· IEEE Member, Signal Processing Society.

Honors and awards

· IEEE Communication Society, Dynamic Spectrum Etiquette paper listed as "Best reading topics on cognitive radios", August 2012. 

· 2012 Rutgers School of Engineering Distinguished Young Alumnus Medal of Excellence 2011.

· 2011 Women Leaders in Academia recognition - Rutgers University 

· 2010, Outstanding Industrial Panel Chair Award 

· 2007 IEEE Marconi Prize Paper Award in Wireless Communications, for the paper  “On the capacity of mobile ad-hoc networks with delay constraints”, IEEE Trans. on Wireless Communications, vol.5, no.8, pp.2061 – 2071, August 2006. 

· 2004 WINSEC award for outstanding contributions, Stevens Institute of Technology.

Service activities

· Graduate Program Director

· Graduate Curriculum Committee, Institute Curriculum Committee, Committee on Committees

· Associate editor for the IEEE Communication Letters Journal (2007-2011)
· NSF panelist, 2005, 2006, 2009, 2014.
· Green Radio Session Co-Chair for IEEE Asilomar Conference, 2012

· Panel Organizer and Chair for IEEE Sarnoff Conference Industrial Panel – 2010 Outstanding Industrial Panel Chair Award.

· Publicity and EDAS Co-Chair for IEEE WiOpt 2011

Selected significant publications (past five years)

· Q. Shi, C. Comaniciu and K. Jaffrès-Runser, “An Auction-based Mechanism for Cooperative Sensing in Cognitive Networks”, IEEE Transactions on Wireless Communications, vol.12, no.8, pp.3649-3661, August 2013. 

· K. Jaffrès-Runser, M. Schurgot, Q. Wang, C. Comaniciu and J.-M. Gorce, “A cross- layer framework for multiobjective performance evaluation of wireless ad hoc networks”, Elsevier Ad Hoc Networks Journal, April 2013. 

· C. Comaniciu, H.V. Poor, “On energy-secrecy tradeoffs for Gaussian wire-tap channels”, IEEE Transactions on Information Forensics and Security, vol. 8, no. 3, February 2013, pp. 314-322. 

· C. Comaniciu, “On energy-Security Tradeoffs and Cooperation for Wireless Ad Hoc Networks”, Journal of Cyber Security and Mobility, River Publishers, 2012. 

· M.R.Schurgot, C. Comaniciu, K. Jaffres-Runser, “Beyond traditional DTN routing: social networks for opportunistic communication”, IEEE Communications Magazine, Volume: 50 Issue: 7, pp. 155-162, 2012. 

· E. Zeydan, D. Kivanc, C. Comaniciu and U. Tureli, “Energy-Efficient Routing for Correlated Data in Wireless Sensor Networks”, 2012. 

· EnginZeydan, DidemKivanc, UfukTureli and Cristina Comaniciu, “Joint Iterative Beamforming and Power Adaptation for MIMO Ad Hoc Networks”, EURASIP Journal on Wireless Communications and Networking, special issue on Recent Advances in Multiuser MIMO Systems", 2012. 

· Q. Shi, C. Comaniciu, D. Wang, U. Tureli, “Cross-layer MAC design for location- aware wireless sensor networks”, Wiley International Journal of Communication Systems, 24 (7) pp. 872-888, 2011. 

· A. Apavatjrut, C. Goursaud, K. Jaffres-Runser, C. Comaniciu, J-M. Gorce, “Toward Increasing Packet Diversity for Relaying LT Fountain Codes in Wireless Sensor Networks”, IEEE Communication Letters, 15(1), art.no. 5648738, pp. 52-54, 2011. 

· C. Comaniciu, N.B. Mandayam, H.V. Poor, J-M. Gorce, “An Auctioning Mechanism for Green Radio”, Journal of Communication and Networks, 12 (2), pp. 114-121, 2010. 

· C. Comaniciu, H. Vincent Poor, R. Zhang, “An information theoretic framework for energy efficient secrecy”, in Proceedings of 38th International Conference on Acoustics, Speech, and Signal Processing (ICASSP), Vancouver, May 2013. 

· M. Schurgot, C. Comaniciu, K. Jaffres-Runser, "Modeling Opportunistic Data Delivery in Dynamic Wireless Networks", Globecom 2012. 

· Q. Shi, C. Comaniciu, and K. Jaffres-Runser, “An Auction-based Cooperative  Sensing for Cognitive Networks,” 4th International Conference on Cognitive Radio and Advanced Spectrum Management (CogART), (invited paper), October 2011, Barcelona, Spain. 

Narayan Ganesan

Education

B. Tech - Dept. of Electrical Engg.- Indian Institute of Technology, Kharagpur, 2000

M. S - Systems Science and Mathematics- Washington University in St. Louis, 2002

Ph.D- 
Electrical and Systems Engineering- Washington University in St. Louis, 2006

Academic experience 

Stevens Institute of Technology, NJ - Assistant Professor, Sep 2011 – present, Full-time



University of Delaware, DE- Senior Research Associate, Jan 2010 – Aug 2011, Full-time

Washington University in St. Louis, MO - Postdoctoral Research Associate, Dec 2007 – Dec 2009, Full-time

School of Medicine, Washington University in St. Louis., MO - Postdoctoral Research Associate, Dec 2006 – Nov 2007, Full-time

Current membership in professional organizations 

· Member - Institute of Electrical and Electronics Engineers (IEEE)

· Member - Association for Computing Machinery (ACM)

Service activities (within and outside of the institution)

· Institutional Committee - Research and EntrepreneurshipCommittee

· Outreach and K-12 STEM scholars program: Participated in New Jersey Governer’s STEM scholars conference designed to identify promising high-school students to choose careers in STEM fields. Also designed and taught the ECOES3-week summer module for high-school students exploring careers in STEM. 

· Recent Conference Program Committees: • IEEE-IPDPS 2015 •IEEE Conference Embedded Computation 2014 • IEEE Intl conference on Embedded Software and Systems 2014 •American Control Conference (ACC), 2013. • IEEE eScience conference technical committee, 2013 • Technical program committee of the IEEE Conference on Embedded Software and Systems, 2010 • Technical poster committee of SuperComputing, 2010.

Publications and presentations 

· H. Jiang, N. Ganesan, “Fine-Grained Acceleration of HMMER 3.0 via Architecture-aware Optimization on Massively Parallel Processor”, In proc. of the 29th IEEE IPDPS Workshop on High Performance Computational Biology (HiCOMB), 2015

· J. Li, A. Salighehdar and N. Ganesan, "Process Simulation of Complex Biochemical Pathways in Explicit 3D Space Enabled by Heterogeneous Computing Platform", 13th IEEE Workshop on High-Performance Computational Biology, 2014, Phoenix. 

· J. Li, A. Salighehdar and N. Ganesan, "Simulation of Complex Biochemical Pathways in 3D Process Space via Heterogeneous Computing Platform: Preliminary Results", In Proc. of Int. Symp. on Applied Reconfigurable Computing, 2014.

· N. Ganesan and T. J. Tarn, "Achieving Decoherence Suppression by Utilizing the Model of Environmental Interactions", In Proc. of the 2013 American Control Conference, June 2013, Washington DC. 

· M. Taufer, N. Ganesan, S. Patel, "GPU Enabled Macromolecular Simulations: Challenges and Opportunities", IEEE Computing in Science and Engineering, 15(1), Jan 2013.

· •J. Li, V. Sharma, N. Ganesan, A. Compagnoni, “Modeling and Simulation of Bio-Chemical Processors, via Bioscape Enabled by GPUs”, ACM Intl’ conference on Bioinfomatics and Computational Biology, Oct 2012.
· N. Ganesan, B. Bauer, T. Lucas, S. Patel and M. Taufer, "Structural, Dynamic and Electrostatic Properties of Fully Hydrated Bilayers From Molecular Dynamics Simulations Accelerated with Graphics Processing Units", Journal of Computational Chemistry, 32(14), pp. 2958-2973, Nov2011.
· N. Ganesan, R. D. Chamberlain, J. Buhler and M. Taufer, “Rolling Partial Prefix-Sums to Speedup Uniform and Affine Recurrence Equations”, In Proceedings of SPIE, Defense, Security and Sensing, April 2011.

· N. Ganesan, B. Bauer, S. Patel and M. Taufer, “FENZI: GPU Enabled Molecular Dynamics Simulation of Large Membrane Regions Based on CHARMM Force Field and PME”, Tenth IEEE Workshop on Hi-Performance Computational Biology (HiCOMB), May 2011.

· R. D. Chamberlain, N. Ganesan, “Sorting on Architecturally Diverse Computer Systems”, In Proceedings of the Third International Workshop on High-Performance Reconfigurable Computing Technology and Applications (HPRCTA’09), November 2009.

· N. Ganesan and T. J. Tarn "Decoherence Control in Open Quantum Systems via Classical Feedback", Physical Review A. 75, 032323(March 2007). 

Professional development activities

· NSF Proposal Writing workshop, UT Arlington, May 2013.

Yi Guo

Education

Xi’an University of Technology, China,          Electrical Engineering,
     B.S. 1992

Xi’an University of Technology, China,          Electrical Engineering,              M.S. 1995

University of Sydney, Australia,
Electrical and Information Engineering, Ph.D.1999

Academic Experience

· Associate Professor, Department of Electrical and Computer Engineering, Stevens Institute of Technology, Sept. 2011 – present, full-time.

· Assistant Professor, Department of Electrical and Computer Engineering, Stevens Institute of Technology, Aug. 2005 to Aug. 2011, full-time.

· Visiting Assistant Professor, School of Electrical Engineering and Computer Science, University of Central Florida, 2002 to 2005, full-time.

Other Experience

· Postdoctoral Research Associate, Center for Engineering Science Advanced Research, Oak Ridge National Laboratory, 2000 to 2002, full-time.

· Postdoctoral Research Fellow, Faculty of Science and Technology, University of Western Sydney, Australia, 1999 to 2000, full-time.

Professional Membership

Senior Member of Institute of Electrical and Electronics Engineers (IEEE).

Honors/Awards

· Paper selected as semi-plenary finalists in 2012 ASME Dynamic Systems and Control Conference.

· Overseas Postgraduate Research Scholarship (OPRS), awarded by the Australian government, 07/1995-03/1999.

· International Postgraduate Research Award (IPRA), awarded by the University of Sydney, Australia, 07/1995-03/1999.

· Award for Excellence for Master thesis, Xi’an University of Technology, China, 1995.

· Qualified for direct entry to Master program on basis of achievement in honors degree (top 1%), Xi’an University of Technology, 1992.

Service Activities (within Institution)

· Faculty Search Coordinator, Department of Electrical and Computer Engineering, Stevens Institute of Technology, 2012 – 2015.

· Ph.D. Qualification Exam Coordinator, of Electrical and Computer Engineering, Stevens Institute of Technology, 2012 – present.

· President appointed committee to develop guidelines for the review of academic units and academic administrators, Stevens Institute of Technology, Spring 2013

· Stevens Risk & Safety Oversight Task Force, ECE representative, 2012-present

Service Activities (outside Institution)

· Associate Editor, IEEE Robotics and Automation Magazine, 2013-present.

· IEEE-USA Critical Infrastructure Protection Committee, Representative of Robotics and Automation Society, 2008-2012.
· Finance Chair, IEEE International Conference on Robotics and Automation, Seattle, Washington, 2015.
· Senior Program Committee, IEEE International Conference on Robotics and Automation, Seattle, Washington, 2015.
· Meeting Finance Chair, Conference Activities Board, IEEE Society of Robotics and Automation, 2004-2009.

Publications

· Y. Guo (Editor), Selected Topics in Micro/Nano-robotics for Biomedical Applications, Springer, New York, 2013.

· Y. Guo, S. Zhang, A. Ritter, and H. Man, “A Case Study on a Capsule Robot in the Gastrointestinal Tract to Teach Robot Programming and Navigation”, IEEE Transactions on Education, vol. 57, pp. 112–121, 2014.

· W. Zhang, Z. Wang, H. Liu, Y Guo, Y. Chen, and J. Mitola, “Distributed consensus-based weight design for cooperative spectrum sensing”, IEEE Transactions on Parallel and Distributed Systems, Vol.26, No.1, pp.54-64, 2015.

· S. Li, R. Kong, and Y. Guo, “Cooperative distributed source seeking by multiple robots: Algorithms and experiments”, IEEE Transactions on Mechatronics, Vol. 19, No. 6, pp. 1810-1820, 2014.

· S. Li and Y. Guo, “Dynamic consensus estimation of weighted average on directed graphs”, International Journal of Systems Science, 2013.

Presentations

· “Multi-robot Cooperative Tracking of Dynamic Ocean Plume”, invited talk at Texas A&M Robotics Symposium, College Station, TX, Jan. 22, 2015.

· “Challenges and Opportunities for Underwater Robotics”, invited talk at NSF Sponsored Workshop: Research Issues at the Boundary of AI and Robotics, Austin, TX, Jan. 25, 2015.

·  “Distributed Cooperative Estimation and Control with Applications”, University of Hawaii, Dec. 4, 2013.

· “Cooperative Autonomous Mobile Robotics and Applications”, NYC Robotics Week Presentation, Brooklyn, NY, April 9, 2013.

· “Control of multi-scale nonlinear systems”, keynote speaker, International Conference on Mechanic Automation and Control Engineering, Wuhan, China, June 26-28, 2010.

Professional Development

Attending IEEE Annual Robotics and Control Systems conferences regularly, 

Attending NSF Grantees’ workshops frequently, 

Attending NSF panel review meetings frequently 2009-present.

Harry Heffes

Education


Bachelor of Electrical Engineering, CCNY, 1962


Master of Electrical Engineering, New York University, 1964


Ph.D., Electrical Engineering, New York University, 1968
Academic experience 

Stevens Institute of Technology, Professor, 1990-present, full time

Non-academic experience 

      
Bell Laboratories, 1962 to 1989

Current membership in professional organizations 

Life Fellow of Institute of Electrical and Electronics Engineers (IEEE)

Honors and awards

      
Bell Labs Distinguished Technical Staff Award, 1983 


IEEE Communication Society's S.O. Rice Prize, 1987. 


IEEE FELLOW, 1990- Life Fellow


Stevens Alumni Association Outstanding Teacher Award, 2007, 2012

Service activities 

· Institutional Services 

            EE Ph.D. Qualifying Exam Committee

            SoE Promotion and Tenure  Committee 

            EE Undergraduate Program Committee 


EE Graduate Program Committee


Telecommunication Management Curriculum Committee
Selected publications

· "Multimedia Transmission with Fountain Codes over Cognitive Radio Networks", Proceedings of the IEEE, (with R Chandramouli, et al), Vol 96, No1, January 2008, pp 155-165

· "A Learning Approach for Prioritized Handoff Channel Allocation in Mobile Multimedia Networks", IEEE Transactions on Wireless Communications, Vol 5, No 7, July 2006, pp 1651-1660 (with Yu-Dong Yao et al)

· "Discrete-time Analysis of a CPCH Access Scheme in W-CDMA", IEEE Transactions on Wireless Communications, Transaction Letters, Vol 5, No 7, July 2006, pp 1575-1578 (with Yu-Dong Yao et al) 

· "Reduced Rate Retransmissions for Spread-Spectrum Packet Radio Multimedia Networks", IEEE Transactions on Wireless Communications, Volume 5, No 4, April 2006, pp 779-788 (with Yu-Dong Yao et al)

· "A CPCH Access Method for Prioritized Services in W-CDMA", IEEE Communications Letters, Volume 8, Number 1, January 2004, (with Yu-Dong Yao et al) Pages 9-11

· "Investigation of Slotted ALOHA Under Nakagami Fading with Synchronized and Asynchronous Co-channel Cells, IEEE Transactions on Vehicular Technology, Volume 52, Number 6, Nov. 2003 (with Yu-Dong Yao et al), pages 1642-1651

· "A Model-based Q-learning Scheme for Wireless Channel Allocation with Prioritized Handoff," GLOBECOM '01. IEEE, Volume: 6, 2001 (with Yu-Dong Yao et al)

· "Performance Analysis of NAK-based ARQ in Markovian Error Channels" IEEE Vehic. Technol. Conf. (VTC), Atlantic City, Oct. 2001. (with Yu-Dong Yao et al)
· "Performance Analysis of CPCH-Type Packet Channels for Variable-Bit-Rate Applications" IEEE Vehic. Technol. Conf. (VTC), Atlantic City, Oct. 2001 (with Yu-Dong Yao et al) 

· "Adaptive Resource Allocation with Prioritized Handoff in Cellular Mobile Networks under QoS Provisioning" IEEE Vehic. Technol. Conf. (VTC), Atlantic City, Oct. 2001 (with Yu-Dong Yao et al) 

Mukundan Venkataraman Iyengar
Education:

Ph.D. Computer Engineering, Department of Electrical Engineering and Computer Science (EECS), University of Central Florida (UCF), August 2011.

Academic experience: 

Teaching Assistant Professor (full time position), Electrical and Computer Engineering (ECE), Stevens Institute of Technology. August 2012 – Present.
Non-academic experience:

Senior Vice President, iubble Incorporated. April 2014 – Present.
Certifications or professional registrations: 

N/A

Current membership in professional organizations: 

Member of IEEE and ACM

Honors and awards: 

Teaching Excellence Award: Stevens SGA, Spring 2014. 

Presidential Doctoral Fellowship, UCF, Fall 2006

Service activities (within and outside of the institution): 

Faculty Mentor, Stevens Innovation and Entrepreneurship Club

Accepted Students Events (Fall 2103, Fall 2014). 

Graduate Student Advising

Publications and presentations
· M. V. Iyengar and M. Chatterjee, “Effects of Internet Path Selection on Video-QoE: Analysis and Improvements”, IEEE/ACM Trans. on Networking, Vol 22(3), pp. 689-702, May 2014.

· M. V. Iyengar and M. Chatterjee, “Quantifying Video-QoE degradations of Internet Links”, IEEE/ACM Trans. on Networking, Vol. 20(2), pp. 396-407, April 2012.

· S. Anand, R. Chandramouli, K. P. Subbalakshmi, M. V. Iyengar, “Altruism in Social Networks: Good guys do finish first”, Social Network Mining and Analysis, Vol. 3(2), pp. 167-177, June 2013. 

· M. V. Iyengar, K. P. Subbalakshmi, and R. Chandramouli, “Measuring and Quantifying the Silent Majority on the Internet”, IEEE Sarnoff, Newark, NJ, May 2012. 

· M. V. Iyengar and M. Chatterjee, “Inferring Video-QoE in Real Time”, IEEE Network, Vol. 25(1), pp. 4-13, Jan 2011. 

Professional development activities 

Teaching Effectiveness workshops, Stevens Institute of Technology

Course curriculum development. Rolled out two new courses on Python Network Programming and Entrepreneurship using software prototypes. 

Dov Kruger

Education

BE. Electrical Engineering, Stevens Institute of Technology, 1987

MS. Computer Science, Stevens Institute of Technology, 2006

PhD. Ocean Engineering, Stevens Institute of Technology, 2010
Academic Experience
· Stevens Institute of Technology, assistant professor, 2015, full time  

· Stevens Institute of Technology, visiting asst. professor, 2014, full time

· Stevens Institute of Technology, adjunct, 2009-2013, part time

· Touro College – Adjunct, 2010, part time.

Other Experience
· Right TRAK, Inc.  CEO of consulting firm.  
· Designed and developed software for major Wall Street firms (JP Morgan, Morgan Stanley, Goldman Sachs, Merrill Lynch, etc).  
· Trained staff on new technologies and acted as technical lead for teams using new technologies while projects spun up.  
· Ran Merrill Lynch’s new hire training for a decade. 1997-2013

Professional Membership
Member of Institute of Electrical and Electronics Engineers (IEEE).
Honors/Awards
· NCWIT Educator Award 2014.
Service Activities (within Institution)
· Running summer projects in software development project, 

· Running a program for high school interns to work at Stevens on research projects, 
· Supporting Exploring Engineering, a high school engineering program at two schools.
Publications
· D. Kruger, H. Shi, M. Samaan, D. Chesley, J. Nickerson, L. Imas. “A new technique for efficient localization: the Multiple Analytical Distribution Filter (MADF).” Journal of Underwater Acoustics, 2010.

· D. Kruger, H. Shi, M. Samaan, J. Nickerson, L. Imas. “Dynamic UUV Path Planning in an Estuarine Current Field.” Journal of Underwater Acoustics. 2010.
Professional Development
Teaching Effectiveness workshops, Stevens Institute of Technology

Victor B. Lawrence

Education

Ph.D. in Electrical Engineering (1972).  University of London, United Kingdom

D.I.C. in Electrical Engineering (1969).  Imperial College, University of London, United Kingdom

B.Sc. in Electrical Engineering (1968).  University of London, United Kingdom
B.Sc

Academic experience 

2005- Present: Batchelor Chair Professor & Associate Dean Stevens Institute of Technology

Non-academic experience 

1995– 2005  Vice President, Advanced Communications Technology, Bell Labs, NJ

1994–1995:  Director, Advanced Multimedia Communications Dept., Bell Labs, NJ

1988–1993:  Department Head, Data Communications Research Dept.,  AT&T Paradyne, NJ

1986–1988:  Department Head, Digital Techniques Dept., Network Systems Div. Bell Labs, 

1982–1986:  Supervisor, AT&T Information Systems Laboratories, NJ

1979–1982:  MTS, Data Communications Div., Bell Telephone Labs, NJ

1974–1979:  MTS, Research Division, Bell Labs, NJ

1973–1974:  Asst. Professor, Dept. of Electrical Engineering, Kumasi University, Ghana

1972–1973:  Development Engineer, ITT, UK

Current membership in professional organizations 

Member of the National Academy of Engineering and a Fellow of both the Institute of Electrical and Electronics Engineers (IEEE) and Bell Labs

Honors and awards

1987
Fellow of IEEE

1992
Fellow of AT&T Bell Laboratories

1995 
Black Engineer for Outstanding Technical Contributions

1997
Emmy Award for HDTV Grand Alliance Standard

2000
IEEE Millennium Medal

2003
Member of National Academy of Engineering

2004 
IEEE Award in International Communications

2007
IEEE Simon Ramo Medal for leadership in world-wide data communications networks
Service activities 

· Institutional Services 


Associate Dean: Special Topics, Stevens Institute of Technology

· Professional Services 

Dr. Lawrence served as the Chairman, IEEE Awards Board in 1994-1995, was Editor-In-Chief, IEEE Transactions on Communications from 1987 to 1991, and a member of the Board of Governors of the IEEE Communications Society from 1990 to 1992. He was also Special Rapporteur on Coding (1982-1984) and on Transmission Impairments (1984) for CCITT (now ITU).

Hongbin Li

Education

PhD, Electrical Engineering, University of Florida, Gainesville, FL, 1999

MS, Electrical Engineering University of Electronic Science and Technology of China (UESTC), Chengdu, Sichuan, China, 1994

BS in Electrical Engineering, UESTC, Chengdu, Sichuan, China, 1991

Academic experience 

Stevens Institute of Technology, Professor, 2010-present, full time

Stevens Institute of Technology, Associate Professor, 2006-2010, full time

Stevens Institute of Technology, Assistant Professor, 1999-2006, full time

Non-academic experience 

Air Force Research Lab (AFRL), Wright-Patterson AFB, OH, Summer Visiting Faculty, 5/2009-7/2009

AFRL, Rome, NY, Summer Visiting Faculty, 5/2004-8/2004 and 5/2003 to 8/2003

Current membership in professional organizations 

Member of Institute of Electrical and Electronics Engineers (IEEE)

Member of IEEE Signal Processing Society

Member of IEEE Aerospace and Electronic Systems Society

Honors and awards

2013 IEEE Jack Neubauer Memorial Award for the best systems paper published in IEEE Transactions on Vehicular Technology

2011 Outstanding Paper Award, 2011 IEEE AFICON Conference

2009 Air Force Summer Faculty Fellow, Air Force Office of Scientific Research (AFOSR)

2003 Harvey N. Davis Teaching Award, Stevens Institute of Technology

2001 Jess H. Davis Memorial Award for excellence in research, Stevens Institute of Technology

1999 Sigma Xi Graduate Research Award, Sigma Xi

Service activities 

· Institutional Services 

Program director for undergraduate electrical engineering program

School of Engineering and Sciences Undergraduate Curriculum Committee

· Professional Services 

Guest Editor of IEEE Journal of Selected Topics in Signal Processing, 2015

Associate Editor, IEEE Transactions on Signal Processing (8/2014 to now; 10/2006-09/2009)

Associate Editor: EURASIP Signal Processing (since 6/2013)

Elected Member of Signal Processing Theory and Methods (SPTM) Technical Committee, IEEE Signal Processing Society (since 2011)

Publications

· Selected Presentations

H. Li, “Signal Processing for MIMO and Passive Radar”, plenary talk at the 2014 International Workshop on Mathematical Issues in Information Sciences, Xi'an, China, July 9, 2014.

H. Li, “Overview of STAP Techniques,” half-day tutorial at the 2013 IEEE International Conference on Radar, Adelaide, Australia, September 9, 2013.

· Selected Journal Publications 

J. Fang, Y. Shen, H. Li, and P. Wang, “Pattern-coupled sparse Bayesian learning for recovery of block-sparse signals,” IEEE Trans. Signal Processing, vol.63, pp.360-372, 2015.

J. Liu, H. Li, and B. Himed, “Two target detection algorithms for passive multistatic radar,” IEEE Trans. Signal Processing, vol.62, pp.5930-5939, November 15, 2014.

J. Fang, X. Li, and HonLi, "Precoding for decentralized detection of unknown deterministic signals," IEEE Trans. Aerospace and Electronic Systems, vol.50, pp.2116-2128, 2014.

G. Cui, H. Li, and M. Rangaswamy, “MIMO radar waveform design with constant modulus and similarity constraints,” IEEE Trans. Signal Processing, vol.62, pp.343-353, 2014.

J. Fang, H. Li, Z. Chen, and Y. Gong, “Joint precoder design for distributed transmission of correlated sources in sensor networks,” IEEE Trans. Wireless Communications, vol.12, pp.2918-2929, 2013.

S. Li, Y. Guo, J. Fang and H. Li, “Average consensus with weighting matrix design for quantized communication on directed switching graphs,” International Journal of Adaptive Control and Signal Processing, vol.27, pp.519-540, 2013.

P. Wang, H. Li, and B. Himed, “A parametric moving target detector for distributed MIMO radar in non-homogeneous environment,” IEEE Trans. Signal Processing, vol.61, pp.2282-2294, 2013.

M.A. Govoni, H. Li, and J.A. Kosinski, “Low probability of interception of an advanced noise radar waveform with linear-FM,” IEEE Trans Aerospace and Electronic Systems, vol.49, pp.1351-1356, 2013.

M.A. Govoni, H. Li, and J.A. Kosinski, “Range-doppler resolution of the linear-FM noise radar waveform,” IEEE Trans. Aerospace and Electronic Systems, vol.49,pp.658-664, 2013.

N. Han and H. Li, “Cooperative spectrum sensing with location information,” IEEE Trans. Vehicular Technology, vol.61, pp.3015-3024, 2012.

J. Fang, H. Li, Z. Chen, and S. Li, “Optimal precoding design and power allocation for decentralized detection of deterministic signals,” IEEE Trans. Signal Processing, vol.60, pp.3149-3163, 2012.

P. Wang, Z. Sahinoglu, M.-O.Pun, and H. Li, “Persymmetric parametric adaptive matched filter for multichannel adaptive signal detection,” IEEE Trans. Signal Processing, vol.60, pp.3322-3328, 2012.

C. Jiang, H. Li, and M. Rangaswamy, “On the conjugate gradient matched filter,” IEEE Trans. Signal Processing, vol.60, pp.2660-2666, 2012.

C. Jiang, H. Li, and M. Rangaswamy, “Conjugate gradient parametric detection of multichannel signals,” IEEE Trans. Aerospace and Electronic Systems, vol.48, pp.1521-1536, 2012.

P. Wang, H. Li, and B. Himed, “Knowledge-aided parametric tests for multichannel adaptive signal detection,” IEEE Trans. Signal Processing, vol.59, pp.5970-5982, 2011.

P. Wang, H. Li, and B. Himed, “Moving target detection using distributed MIMO radar in clutter with non-homogeneous power,” IEEE Trans. Signal Processing, vol.59,pp.4809-4820, 2011.

H. Duan, H. Li, J. Xie, N.S. Panikov, and H.-L. Cui, “Agent identification using a sparse Bayesian model,” IEEE Sensors Journal, vol.11, pp.2556-2564, 2011.

P. Wang, H. Li, and B. Himed, “Parametric Rao tests for multichannel adaptive detection in partially homogeneous environment,” IEEE Trans. Aerospace and Electronic Systems, vol.47, pp.1850-1862, 2011.

Professional development

Attended various international/domestic professional conferences/workshops (about 5 annually)

Hong Man

Education

Ph.D. in Electrical Engineering, Georgia Institute of Technology, Atlanta GA, 1999

Master of Science in Electrical Engineering, Gonzaga University, Spokane WA, 1994

Bachelor of Science in Electronics Engineering, Soochow University, Suzhou China, 1988

Academic experience 

Stevens Institute of Technology, Associate Professor, 2007 to present, full time

Stevens Institute of Technology, Assistant Professor, 2000 to 2007, full time

Current membership in professional organizations 

Institute of Electrical and Electronics Engineering (IEEE)

Association for Computing Machinery (ACM)

American Society for Engineering Education (ASEE)


Service activities 

· Institutional Services 

Program Director for undergraduate Computer Engineering Program

Member of School of Engineering and Sciences Undergraduate Curriculum Committee

Member of various institutional and departmental committees

· Professional Services

Member of IEEE Multimedia Technical Committee

Member of IEEE Communications and Information Security Committee  


Member of Editorial Boards of Journal of Multimedia Tools and Applications (Springer), and Computational Intelligence and Neuroscience (Hindawi)

Member of the Organizing Committees of IEEE Wireless and Optical Communication Conference (WOCC) in 2015 and 2014, International Conference on Multimedia and Expo (ICME) in 2009 and 2007, IEEE International Workshop on Multimedia and Signal Processing (MMSP) in 2005 and 2002.

Publications and presentations 

1. Ling Chen, Hong Man, Huading Jia, “On Scanning Linear Barcodes From Out-of-Focus Blurred Images: A Spatial Domain Dynamic Template Matching Approach”, IEEE Trans. On Image Processing, Vol 23, Issue 6, pp. 2637-2650, Jun. 2014.

2. Qiao Cai, Haibo He, Hong Man, "Imbalanced Evolving Self-Organizing Learning", Neurocomputing (Elsevier), Vol. 133, pp. 258-270, June 2014.

3. Y. Guo, S. Zhang, A. Ritter, H. Man, “A Case Study on a Capsule Robot in the Gastrointestinal Tract to Teach Robot Programming and Navigation”, IEEE Trans. on Education, Vol. 57, Issue 2, pp. 112-121, May 2014.

4. J. Mitola III, J. Guerci, J. Reed, Y.-D. Yao, Y. Chen, T.C. Clancy, J. Dwyer, H. Li, H. Man, R. McGwier, Y. Guo, “Accelerating 5G QoE via Public-Private Spectrum Sharing”, IEEE Communication Magazine, Vol. 52, Issue 5, pp. 77-85, May 2014.

5. Jin Xu, Guang Yang, Yafeng Yin, Hong Man and Haibo He, "Sparse Representation Based Classification with Structure Preserving Dimension Reduction", Cognitive Computing (Springer), Mar 2014. DOI 10.1007/s12559-014-9252-5. 

6. Qiao Cai, Haibo He, and Hong Man, "Spatial Outlier Detection Based on Iterative Self-Organizing Learning Model ", Neurocomputing (Elsevier), Vol. 117 Pg. 161-172, 2013.

7. Rong Duan, Hong Man, "Activation Detection on fMRI Time Series Using Hidden Markov Model," Advances in Artificial Neural Systems, vol. 2012, Article ID 190359, 12 pages, 2012. doi:10.1155/2012/190359.

8. Xiaopeng Huang, Ravi Netravali, Hong Man and Victor Lawrence, "Multi-Sensor Fusion of Infrared and Electro-Optic Signals for High Resolution Night Images", Sensors, 2012, 12(8), 10326-10338; doi:10.3390/s120810326. 

9. Yuan Cao, Haibo He, and Hong Man, "SOMKE: Kernel Density Estimation over Data Streams Based on Self-Organizing Map", IEEE Trans. Neural Networks, May 2012. 

10. Jin Xu, Haibo He, and Hong Man, "DCPE Co-Training for Classification", Neurocomputing (Elsevier), vol. 86, pp. 75-85. 2012. 

Professional development activities

Attended American Society for Engineering Education (ASEE) Annual Conferences regularly.

Attended 3 to 5 various technical conferences each year.

Bruce McNair
Education:  
· ME-EE, Stevens Institute of Technology, 1974
· BE with Honors, Stevens Institute of Technology, 1971
Academic experience

· Stevens Institute of Technology; Distinguished Service Professor/CpE Graduate Program Director; August 2002 – Present; Full--time

Non-academic experience

· Novidesic Communications, LLC; Chief Technology Officer; Consulting on communications systems, security, and intellectual property; February 2002 – present; part-time.

· AT&T Labs – Research; Member of Technical Staff/Research Staff Member/Principal Technical Staff Member/Technology Consultant; conduct research on next generation wireless systems; May 1996 – February 2002; Full-time

· AT&T Bell Labs; Member of Technical Staff/Supervisor-MTS; research, design, development and systems engineering of public data networks, high-speed analog modems, cryptographic hardware, security consulting and next-generation wireless systems; June 1978 – May 1996; Full-time

· US Army Electronics Command; GS-7, 9, 11, and 12 Electronics Engineer;  Research and development of military communications systems including transportable radio systems and cryptographic hardware; June 1971 – March 1973; January 1974 – June 1978; Full-time

· ITT Defense Communications Division; Junior Member of Technical Staff; design and development of satellite communications systems and low bitrate speech communications systems; March 1973 – December 1973; Full-time

Certifications or professional registrations:  

None

Current membership in professional organizations:  

Life Senior Member, IEEE;  Member of Communications Society, Education Society, Computer Society, Signal Processing Society

Honors and awards

· Stevens Institute of Technology, Henry Morton Distinguished Teaching Professor, 2013-2014.

· Named to New Jersey Inventors Hall of Fame, Inventor of the Year (2012) for “Patented/Innovative Research and Entrepreneurial Leadership Related to:  Groundbreaking modem development and next generation wireless data communications systems”

· Stevens Institue of Technology, Schaefer School of Engineering, Undergraduate Teaching Award, December 2006.

Service activities (within and outside of the institution):

· Stevens Intellectual Property Committee

· Stevens Honor Board Advisory Committee

· Stevens Faculty Handbook Committee

· Stevens Freshman Advising

Recent publications and presentations 

· Leung,K., Clark,M.V., McNair,B., Kostic,Z., Cimini,L.J., Winters,J.H., "Outdoor IEEE 802.11 Cellular Networks: Radio and MAC Design and Their Performance", IEEE Transactions on Vehicular Technology, Vol. 56, No. 5, pp. 2673-2684, September 2007.

· “Providing Structure, Motivation and Process in Security Education,” Stevens/NIKSUN Workshop on Innovations in Cyber Security Research, Education and Training, Hoboken, NJ, March 2015.

· Smok, J., Blaise, S., Coyle, S.J., Mayer, L., Schurmann, M., Velez, D., Hazelwood, V., McNair, B., “Method and apparatus for locating and distinguishing blood vessel.” US Patent #8,764,663, July 1, 2014.

· Henry, P.S., Luo, H., McNair, B., Shankaranarayanan, N.K., “Secure IP access protocol framework and supporting network architecture,” US Patent #8,046,577, October 25, 2011.

· McNair, B., Cimini, L.J., “Method for Estimating Time and Frequency Offset in OFDM Systems,” US Patent #7,990,839, August 2, 2011. 

· McNair, B., “Simulcasting OFDM system having mobile station location identification,” US Patent 7,962,162, June 14, 2011. 

Professional development activities

· On-going consulting requires that I maintain currency in a variety of technologies.  I serve as an expert witness in a variety of technologies requiring current literature searches and preparation of tutorials for legal staff and the courts.

· As a finalist for the 2014 Bell Labs Prize, I worked with Bell Labs technical staff to refine my proposal for a high-precision, low-cost indoor geolocation system

Kevin Ryan

Education

Ph.D. Electrical Engineering, Stevens Institute of Technology, NJ, 1996

M.S. Electrical Engineering, Massachusetts Institute of Technology, MA, 1980  

B.E. (EE) Electrical Engineering, Manhattan College, NY (summa cum laude), 1978
Academic experience 

September 2001 – Present
Distinguished Associate Professor





Stevens Institute of Technology

1997- 1999


Adjunct Faculty





New York Institute of Technology

1992



Adjunct Faculty 

                                                Monmouth University

Non-academic experience 

June 1978 – July 2001
Distinguished Member of Technical Staff/MTS

                                                 AT&T Bell Labs/Lucent Technologies

Current membership in professional organizations 

Member of Institute of Electrical and Electronics Engineers (IEEE)

Honors and awards

2011 Student Government Association Teaching Faculty Award

2008/2009 Wesley J. Howe Outstanding Graduate Teacher Award

2005/2006 Alexander Crombie Humphrey’s Distinguished Associate Professor Teaching Award

2002/2003 Wesley J. Howe School of Technology Management Outstanding Teacher Award

Listed in Who’s Who Among America’s Teachers

Bell Labs Distinguished Member Technical Staff Award

Manhattan College Engineering Award

Service activities 

· Institutional Services 

Program Director: Graduate Program in Telecommunications Management

Faculty advisor to over 150 students

Graduate and Undergraduate Curriculum Committees

Academic Research Committee

Telecommunications Management Academic Committee

· Professional Services 

Manhattan College Consultors Committee on Electrical and Computer Engineering

Passaic County Technical Institute (NJ High School) Advisory Board

Serban Sabau
Education
PhD, Electrical Engineering, University of Maryland, College Park, 2011
BS in Electrical Engineering, Politehnica University, Bucharest, Romania, 2002
Academic experience 

Stevens Institute of Technology, Assistant Professor, 2013-present, full time

University of Pennsylvania, Postdoctoral Fellow, 2011-2013, full time

University of Maryland, College Park, Postdoctoral Assoc, Aug.–Nov. 2011, full time

Non-academic experience 

Editorial Assistant for the Editor for Rapid Publications (Prof. Andre Tits) of the IFAC Automatica Journal, 2005-2009
Service activities 

· Professional Services 

Reviewer for:

IEEE Trans. on Automatic Control, Automatica, Systems and Control Letters,

IEEE Trans. on Robotics,      
IEEE Trans. on Control of Network  Systems
Current membership in professional organizations 

Member of Institute of Electrical and Electronics Engineers (IEEE)

Publications

· Serban Sabau ``Decentralized Control with Structural  and Flow Information Constraints’’-invited Tutorial Paper, Conference on Decision and Control 2014, Los Angeles, USA

· Serban Sabau, Cristian Oară. Sean Warnick, Ali Jadbabaie ``Coprime Factorization Description of  LTI Networks’’, Conference on Decision and Control 2013, Florence, Italy

· Serban Sabau, Nuno C. Martins ``Youla-Like Parameterizations  subject to QI  Subspace Constraints’’, IEEE Transactions on Automatic Control, Vol 59, No.6,  June 2014,  pp 1411-1422

· Cristian Oară, Serban Sabau ``Parametrization of Omega-stabilizing controllers and closed-loop transfer matrices of a singular system’’, Systems and Control Letters, Vol. 60, Issue 2, February 2011, pp. 87-92

· Cristian Oară, Serban Sabau  ``Minimal Indices Cancellation and Rank Revealing Factorizations for Rational Matrix Functions’’, Linear Algebra and Its Applications, Vol. 431, Issue 10, pp. 1785-1814   

Professional Development
Teaching Effectiveness workshops, Stevens Institute of Technology

Koduvayur P. Subbalakshmi
Education 

Ph.D, Engineering Science, Simon Fraser University, 2000

M.E, Electrical and Communication Engineering, Indian Institute of Science, 1994

B.Sc, Physics, University of Madras, 1990

Academic experience 

Professor, Department of E.C.E, Stevens Institute of Technology, Fall 2014 –
Associate Professor, Department of E.C.E, Stevens Institute of Technology, 2007 – Fall 2014.
Visiting Researcher, IRISA, INRIA, Rennes, France, October 2007.
Assistant Professor, Department of E.C.E, Stevens Institute of Technology, 2000 – 2007.
Non-academic experience 

Co-Founder, Chief Scientist, Dynamic Spectrum LLC, 2012 ---, part time

Co-Founder, InStream Media LLC, 2007 – 2011, part time.

Current membership in professional organizations 

Senior Member, IEEE

Honors and awards

· Our experiments on cognitive cloud offloading have been selected to run on NSFCloud, 2014 --

· New Jersey Inventors Hall of Fame, Innovator Award, October 2012

· Research paper, appears on the Wireless Spectrum Research and Development (WSRD), Senior Steering Group (SSG) Suggested Readings, 2011 (http://www.its.bldrdoc.gov/isart/WSRD/wsrdread.pdf).

· Research Paper, appears in the IEEE COMSOC Best Reading Topics on Cognitive Radio, 2012 (http://www.comsoc.org/best-readings/cognitive-radio).

· Entrepreneurship Award for Research and Technology Contributions, 2007.

· Stevens President's Research Recognition Award, 2003.

Service activities 

· Associate Editor, IEEE Transactions on Cognitive Communications and Networking, (January 2015 --)

· Associate Editor, IEEE Transactions on Vehicular Technology, (August 2013 --)

· Founding Chair, Special Interest Group on Security, IEEE Technical Committee on Cognitive Networks, June 2013–

· Delivered a Mini-Course by Invitation, Dynamic Spectrum Access Wireless Networking: Security, Systems and Standards, WiFiUS Summer School, Rensselaer Polytechnic Institute, August 14--16, 2013.

· Member, Stevens ADVANCE Internal Advisory Board, Dec 2014 –

· Member, Stevens Board of Trustees Committee on Research Enterprise and Commercialization, Fall 2014 --,

· Stevens Faculty Senate Member, Fall 2012 – 2014

Publications and presentations 

· Eman Mahmoodi, K.P. Subbalakshmi and Vidya Sagar, "Cloud Offloading for Multi-Radio Enabled Mobile Devices", IEEE International Conference on Communication, June 2015.

· Zituo Jin, S. Anand and K.P. Subbalakshmi, "NEAT: A NEighbor AssisTed Spectrum Decision Protocol for Resilience against PUEA", IEEE Workshop on Cognitive Radio and Electromagnetic Spectrum Security (CRESS 14). [Invited Paper], October, 2014

· S. Anand, Shamik Sengupta, Hong Kai, K.P. Subbalakshmi, R. Chandramouli and Hassan Cam, "Exploiting Channel Fragmentation and Aggregation/ Bonding to Create Security Vulnerabilities", Transactions on Vehicular Technology, IEEE. 63 (8), pp: 3867 – 3874, April 2014.

· Alireza Louni and K.P. Subbalakshmi, "A Two-stage Algorithm to Estimate the Source of Information Diffusion in Social Media Networks", IEEE INFOCOM Workshop on Dynamic Social Networks, April 2014

· Shamik Sengupta and K.P. Subbalakshmi. "Open Research Issues in Multi-hop Cognitive Radio Networks", IEEE Communications Magazine, 51 (4), pp.:168-176, Apr 2013.

· S. Anand, K.P. Subbalakshmi and R. Chandramouli. "A Quantitative Model and Analysis of Information Confusion in Social Networks", Transactions on Multimedia, IEEE. 15 (1), pp.: 207 – 223, Jan 2013.

· Zituo Jin, S. Anand and K.P. Subbalakshmi, "Impact of Primary User Emulation Attacks on Dynamic Spectrum Access Networks", IEEE Transactions on Communications, Vol. 9 (60), pp.: 2635 -- 2643, 2012.

· Hafiz Malik, K.P. Subbalakshmi and R. Chandramouli, "Nonparametric Steganalysis of QIM Steganography using Approximate Entropy", IEEE Transactions on Information Forensics and Security, 7 (3), 418 – 431, Apr 2012.

· S. Anand, R. Chandramouli, K.P. Subbalakshmi and M. Venkataraman, "Altruism in social networks: Good guys do finish first", Springer Social Networks Analysis and Mining, Print ISBN:1869-5450, Mar 2012.

· Z. Dong, R.D.W. Perera, R. Chandramouli and K.P. Subbalakshmi, "Network measurement based modeling and optimization for IP geo-location", Elsevier Journal Computer Networks: The International Journal of Computer and Telecommunications Networking, 56 (1), 85-98, Jan 2012.

Negar Tavassolian

Education  

Sharif University of Technology
Electrical Engineering
                    
B.Sc., 2003

McGill University
 

Electrical Engineering       
            M.Sc., 2006

Georgia Institute of Technology
Electrical Engineering       
            Ph.D., 2011

Academic Experience 
2013-present
Assistant Professor, Department of Electrical and Computer Engineering, Stevens Institute of Technology, Hoboken, NJ. 

2011-2013
Postdoctoral Associate, The David H. Koch Institute for Integrative Cancer Research, Massachusetts Institute of Technology, Cambridge, MA.


2006-2011
Research Assistant, Georgia Institute of Technology, Atlanta, GA.


2003-2006
Research and Teaching Assistant, McGill University, Montreal, QC, Canada. 

Honors and Awards  
· MIT Technology Center Scholarship, 01/2013-08/2013 

· Golden Key International Honor Society Member, 2007-present

· Dean’s Honor List for Outstanding M.Sc. Thesis (McGill University), 2006

· McGill University International Tuition Remission, 2004-2006

· Ranked 26th in the Iranian Nationwide University Entrance Exam (over 350,000 participants), Iran, 1998

Services 

· Review for NIH, BMIT-B Study Section, June 2015

· Panelist/Reviewer for NSF, EPMD and CCSS Divisions, Feb. 2015

· AOA Committee member, Stevens Institute of Technology, June 2014-present  

· Reviewer for IEEE Transactions on Antennas and Propagation, IEEE Transactions on Microwave Theory and Techniques, IEEE Microwave and Wireless Components Letters, IEEE Antennas and Wireless Propagation Letters, IEEE Transactions on Electron Devices, IEEE Electron Device Letters

· Reviewer for the IEEE BIOCAS Conference, Lausanne, 2014
Professional Memberships 

IEEE member: Engineering in Medicine and Biology Society, Microwave Theory and Techniques Society, Women in Engineering Society, 2005-present   

Publications
Invited Presentations:

· “Non-Invasive Health Monitoring and Cancer Detection Using Electromagnetic Fields,” ECE 600 Seminar Series, University of Wisconsin Madison, Wisconsin, Madison, March 2015. 

Journal Publications:

· Mirbeik, V. Tavassoli, F. Ayazi, and N. Tavassolian, “The micro-hemispherical shell antenna: theoretical concept and validation,” IEEE Trans. Antennas Propag., Submitted, 2014.
· N. Tavassolian, M. Li, C.C. Vassilou, M. J. Cima, “A Novel magnetic relaxation-based platform for hydration monitoring,” IEEE Sensors J., vol. 14, pp. 2851-2855, 2014. 
· N. Tavassolian, G. Papaioannou, J. Papapolymerou, “Dielectric charging in capacitive RF MEMS switches with Silicon dioxide: The effects of extended durations of electric stress”, IEEE Microw. Compon. Lett., vol. 21, pp. 592-594, 2011. 

· N. Tavassolian, M. Koutsoureli, G. Papaioannou, J. Papapolymerou, “Dielectric charging in capacitive MEMS switches with Silicon nitride: The effect of dielectric film leakage,” Appl. Phys. Lett., vol. 98, pp. 0935051-3, 2011. 

· S. Yeo, A. Polycarpou, S. Tseregounis, N. Tavassolian, and J. Papapolymerou, “Characterization and adhesion of interacting surfaces in capacitive RF MEMS switches undergoing cycling,” J. Adhes. Sci. Technol., vol. 24, pp. 2617–2639, 2010. 
· N. Tavassolian, M. Koutsoureli, E. Papandreou, G. Papaioannou, B. Lacroix, and J. Papapolymerou, “The effect of Silicon nitride stoichiometry on charging mechanisms in RF MEMS capacitive switches,” IEEE Trans. Microw. Theory Techn., vol. 57, pp. 518-352, 2009.

Conference Publications:

· N. Tavassolian, M. Koutsoureli, G. Papaioannou, J. Papapolymerou, “Optimization of Dielectric Material Stoichiometry for High-Reliability Capacitive MEMS Switches,” MEMS WAVE, Barcelona, Italy, July 2015. 

· Mirbeik, V. Tavassoli, F. Ayazi, N. Tavassolian, “Ultra-wideband, dual-mode millimeter-wave micro-hemispherical shell antenna,” IEEE APS, Vancouver, Canada, July 2015, pp. 1-4.

· Mirbeik, N. Tavassolian, “Synthetic ultra-wideband antenna for high-resolution millimeter-wave imaging”, IEEE APS, Vancouver, Canada, July 2015, pp. 1-4.

· Mirbeik, V. Tavassoli, F. Ayazi, and N. Tavassolian, “Three-dimensional super-wideband micro-antenna for high-resolution millimeter-wave medical imaging,” IEEE EMBC, Chicago, IL, Aug. 2014, pp. 4999-5002.

· N. Tavassolian, M. Koutsoureli, G. Papaioannou, and J. Papapolymerou, “Dielectric charging in capacitive RF MEMS switches: The effect of dielectric film leakage,” MEMSWAVE,” Athens, Greece, Jun. 2011.    

· N. Tavassolian, M. Koutsoureli, G. Papaioannou, and J. Papapolymerou, “Dielectric charging in capacitive RF MEMS switches: The effect of electric stress,” IEEE APMC, Yokohoma, Japan, Dec. 2010.  

· H. Jiang, B. Lacroix, N. Tavassolian, and J. Papapolymerou, “A compact tunable filter using BST thin film Varactors,” IEEE URSI, Boulder, CO, Jan. 2011. 

· N. Tavassolian, G. Papaioannou, and J. Papapolymerou, “The effects of dielectric film leakage in capacitive MEMS switches with Silicon nitride deposited at low temperatures,” IEEE URSI, Boulder, CO, Jan. 2011.     
· N. Tavassolian, G. Papaioannou, C.L. Goldsmith, and J. Papapolymerou, “Dielectric charging and thermally activated processes in MEMS capacitive switches,”  IEEE EuMC, Rome, Italy, Oct. 2009, pp. 1752-1755.

Yu-Dong Yao

Education

· B.Eng., Electrical Engineering, Nanjing University of Posts and Telecomm., China, 1982.

· M.Eng., Electrical Engineering, Nanjing University of Posts and Telecomm., China, 1985.

· Ph.D., Electrical Engineering,Southeast University, China, 1988.

Academic Experience

· Stevens Institute of Technology, Professor and Department Director, ECE, 2009-present

· Stevens Institute of Technology, Associate Prof. and Department Director, ECE, 2007-2009

· Stevens Institute of Technology, Associate Professor, ECE, 2000-2007

Non-Academic Experience

· QUALCOMM, Inc., San Diego, Senior Engineer/Staff Engineer, 1994-2000

· SPAR Aerospace Ltd., Montreal, Member of Technical Staff /Senior MTS, 1990-1994

· Carleton University, Ottawa, Research Associate, 1989-1990
Certifications or Professional Registrations

· N/A

Current Membership in Professional Organizations 

· Fellow, IEEE

Honors and Awards

· IEEE ComSoc Distinguished Lecturer (2015-2016)

· Advancement of Invention Award (2013), New Jersey Inventors Hall of Fame

· For innovation and technology advancements in the field of satellite communications, CDMA radio link protocols and their use in multiple networks.

· IEEE Region 1 Award (2011)

· For leadership in developing chapter activities in the North Jersey Section.

· IEEE Fellow (2011)

· Elevation to IEEE Fellow “for contributions to wireless communications systems.”

· Stevens Alumni Association Outstanding Teacher Award (2008)

· Selected by Stevens’ five most recent graduating classes for excellence in teaching.

· Research Recognition Award (2004), Board of Trustees, Stevens Institute of Technology

· For outstanding contributions to the research endeavors of Stevens Institute of Technology.
Service Activities

· Member-at-larger, IEEE North Jersey Section.

Publications 

· C. Chen, H. Cheng, and Y. D. Yao, "Cooperative spectrum sensing in cognitive radio networks in the presence of the primary user emulation attack," IEEE Transactions on Wireless Communications, vol. 10, no. 7, July 2011.

· Y. Zou, Y. D. Yao, and B. Zheng, "A cooperative sensing based cognitive relay transmission scheme without a dedicated sensing relay channel in cognitive radio networks," IEEE Transactions on Signal Processing, vol. 59, no. 2, Feb. 2011.

· Y. Zou, Y. D. Yao, and B. Zheng, "A selective-relay based cooperative spectrum sensing scheme without dedicated reporting channels in cognitive radio networks," IEEE Transactions on Wireless Communications, vol. 10, no. 4, April 2011.

· Y. Zou, Y. D. Yao, and B. Zheng, "Cooperative relay techniques for cognitive radio systems: Spectrum sensing and secondary user transmissions," IEEE Communications Magazine, vol. 50, no. 4, Apr. 2012.

· N. Hu, Y. D. Yao, and J. Mitola, "Most active band (MAB) attack and countermeasures in a cognitive radio network," IEEE Transactions on Wireless Communications, vol. 11, no. 3, March 2012.

· G. Ding, Q, Wu, Y. D. Yao, J. Wang, and Y. Chen, "Kernel-based learning for statistical signal processing in cognitive radio networks: Theoretical foundations, example applications, and future directions," IEEE Signal Processing Magazine, vol. 30, no. 4, July 2013.

· S. Hu, Y. D. Yao, and Z. Yang, "MAC protocol identification using support vector machines for cognitive radio networks," IEEE Wireless Communications, vol. 21, no. 1, February 2014.

· J. Mitola, J. Guerci, J. Reed, Y. D. Yao, Y. Chen, T. Clancy, J. Dwyer, H. Li, H. Man, R. McGwier, and Y. Guo, "Accelerating 5G QoE via public-private spectrum sharing," IEEE Communications Magazine, vol. 52, no. 5, May 2014.

· G. Ding, J. Wang, Q. Wu, L. Zhang, Y. Zou, Y. D. Yao, and Y. Chen, "Robust Spectrum Sensing with Crowd Sensors," IEEE Transactions on Communications, vol. 62, no. 9, Sept. 2014.

Professional Development Activities

· Attending IEEE Globecom 2014 in Austin

· Attending IEEE MTT/AP Mini Show, New Jersey

Appendix C – Equipment

The Electrical and Computer Engineering Department is well endowed with modern instructional and research equipment. In addition to numerous PCs, tablets, wireless APs, multimeters, oscilloscopes, waveform generators, DSP and FPGA boards etc., some of the major equipment acquired by the department and faculty are listed below. 

Servers

Dell PowerEdge R430

Dell PowerEdge T620

Dell PowerEdge R900

MacPro A1289

SUN Ultra 10

COMPAQ ProLiant DL380

High Performance Computing

Supermicro SuperServer 2027GR-TRFH 2U Xeon E5-2650

6 sets

NVIDIA Tesla K40M Passive Cooler 12GB M-Class GPS

4 sets

RF
Agilent DSA 90804a Digital Signal Analyzer
Agilent MT48250190 Spectrum Analyzer
Agilent E4438C ESG Vector Signal Generator
Agilent E4445A PSA series Spectrum Analyzer
Agilent 16901A Logic Analysis System Mainframe
Agilent D505014A Oscilloscope

Agilent 8648 Signal Generator
Robots

Pioneer P3-DX






4 sets

Pioneer 3-AT







2 sets

Pioneer CentiBots






4 sets

Pioneer Amigobots






2 sets

iRobot Create







6 sets

Turtlebots 







4 sets

E-puck mini-robots






15 sets

Cameras
L3 Thermal Eye 4500AS infrared camera 

SONY DFW-SX900 camera

SONY DFW-VL500 camera





2 sets
Appendix D – Institutional Summary 
1. The Institution

Stevens Institute of Technology is a private co-educational institution of higher learning founded in 1870. Stevens is located on a 55-acre campus in Hoboken, New Jersey. It overlooks the Hudson River and has stunning views of the New York City skyline.

a. STEVENS INSTITUTE OF TECHNOLOGY
Castle Point on the Hudson
Hoboken, New Jersey, 07030
b. Chief Executive Officer:  
Nariman Farvardin, Ph.D. 
President
c. ABET Contacts:
Michael Bruno, Ph.D., P.E.
Feiler Chair Professor & Dean of Engineering and Science
Charles V. Schaefer, Jr. School of Engineering and Science
Tel. 201-216-5338; Fax 201-216-8372; e-mail:  mbruno@stevens.edu

Yu-Dong Yao, Ph.D.
Professor, Department Director
Department of Electrical and Computer Engineering
Tel. 201-216-5264; Fax 201-216-8246; email: yyao@stevens.edu 

Name of person submitting the Self-Study Report:
Hongbin Li, Ph.D.
Professor, Electrical Engineering Program Director
Department of Electrical and Computer Engineering
Tel. 201-216-5604; Fax 201-216-8246; email: hli@stevens.edu 

d. Accreditation:

Stevens Institute of technology is accredited by the Middle States Commission on Higher Education: Initial 1927; Most Recent 2008 (www.msche.org). 

The following programs are accredited by ABET:

EAC:  Engineering; Initial 1936; Most Recent 2010
EAC:  Biomedical Engineering; Initial 2010
EAC:  Chemical Engineering, Initial 1986; Most Recent 2010
EAC:  Civil Engineering, Initial 1987; Most Recent 2010
EAC:  Computer Engineering, Initial 1986; Most Recent 2010
EAC:  Electrical Engineering, Initial 1986; Most Recent 2010
EAC:  Environmental Engineering, Initial 1995; Most Recent 2010
EAC:  Engineering Management, Initial 1995; Most Recent 2010
EAC:  Mechanical Engineering, Initial 1986; Most Recent 2010
CAC: Computer Science, Initial 1986; Most Recent 2010
The Chemistry program at Stevens is accredited by the American Chemical Society (ACS).
The Business Administration program offered by the School of Business at Stevens Institute of Technology is accredited by AACSB (Association to Advance Collegiate School of Business).

The Cooperative Education program is accredited by the Cooperative Education Accreditation Council since 1999.
2. Type of Control

Private-Non-Profit Institution of Higher Education
February 15, 1870: Act of the New Jersey State Legislature incorporated The Stevens Institute of Technology.
3. Educational Unit

Stevens Institute of Technology, founded in 1870, with a mission to inspire, nurture and educate leaders in tomorrow's technology-centric environment while contributing to the solution of the most challenging problems of our time.

Stevens believes that solutions to many of the critical problems that face humanity can be found in improved use and understanding of technology, and that it is the duty of the Institute to produce engineers, scientists and business leaders prepared for this challenge. This vision is embodied in a concept that the process of education must include innovation and entrepreneurship that begins with the inception of an idea and proceeds through the engineering and marketing phases of the development of a product or service which germinates from the idea. Inherent in this concept is the requirement that the educational structure and research effort be multi-disciplinary and interdisciplinary. It provides researchers with the opportunity to collaborate in research efforts that cut across disciplinary boundaries and also provides the working professional with the broad educational experience that is essential in career enhancement. Stevens demonstrates its commitment through the development of several startup companies, increased patent activity, and the incorporation of innovation and design philosophies, concepts and techniques in the classroom.

The Stevens vision during the next decade is to become a premier student-centric technological research university. Stevens will achieve this goal through five key strategic priorities.

· Student-Centricity. Stevens will place an extraordinary emphasis on the development of its students, their academic and leadership development, career preparation, and personal growth.

· Excellence in All We Do. Stevens will have an unrelenting commitment to excellence in all that it does. 

· Through Collaboration, Impact. Building on its agility and collaborative spirit, Stevens will break down internal barriers to collaborative education and research to maximize the impact of the work of its faculty and students.

· Technology at our Core. Proud of its legacy, Stevens will embrace the power of technology as its differentiator: to offer a distinctive educational experience to its students, to drive its research and scholarship programs, to devise novel teaching and learning methods, and to enhance its administrative, outreach and communication activities.

· Strengthened Reputation, Increased Prestige. Stevens alumni, faculty, and research have made a substantial mark on the world for more than 140 years and Stevens will ensure that the students continue to play a critical role in solving society’s technology-based problems of the 21st century.

Structure and Administration
Institutional Leadership and Governance

As provided in the February 15, 1870 Act of the New Jersey State Legislature incorporating The Stevens Institute of Technology, "the entire management of the affairs and concerns of the said corporation, and all the corporate powers shall be vested in the trustees to manage and control," and "the trustees shall have power to enact by-laws for the regulation and management of the said corporation or institution of learning, to fill up vacancies in the board, and to prescribe the number and description, the duties and powers of the officers, the manner of their appointment, and the term of their office" The Trustees shall select and appoint a President of the Institute whose duties shall include the administration of the Institute and the direction of its faculty. 

To achieve the mission and key objectives of the Institute, final authority and responsibility are vested in the Corporation of Stevens Institute of Technology. The Trustees of Stevens Institute of Technology, as a private university, operates pursuant to its Articles of Incorporation and By-Laws and the policies and procedures adopted by the institution from time to time. The Board of Trustees meets on a regular basis and maintains a structure of Board committees outlined in the By-Laws and charters for each committee. The Policy Library is a repository of many of the policies adopted by the institution and is updated on a regular basis. The documents relevant to the governance of Stevens may be found at: http://www.stevens.edu/sit/leadership
The legal powers of Stevens are vested in the Board of Trustees of the university. The Board of Trustees is responsible for overseeing the financial, administrative and academic affairs of Stevens. Virginia P. Ruesterholz, a longtime executive at Verizon and a 1983 graduate of Stevens, was elected chairman of the Board of Trustees on March 7, 2013 and became chairman on May 24, 2013. She replaced Lawrence Babbio who served as the Chairman of the Board for 12 years. The Chief Administrative Office is that of the President of Stevens; Dr. Nariman Farvardin was installed as Stevens’ seventh president on July 1, 2011.

Academic authority resides with Provost and University Vice President Dr. George Korfiatis, who reports to the President. The non-academic administrators directly responsible to the President are: David Dodd, Vice President and Chief Information Officer; Elisabeth McGrath, Chief of Staff and Director of Community and State Relations; Robert Maffia, Vice President for Facilities and Campus Operation; Louis Mayer, Vice President of Finance and Treasurer, and Chief Financial Officer; Susan Metz, Director of the Office of Diversity and Inclusion; Marybeth Murphy, Vice President for Enrollment Management and Student Affairs; Brodie Remington, Vice President for Development; Mark Samolewicz, Vice President for Human Resources; Kathy Schulz, Vice President, General Counsel and  Secretary of the Corporation; and Edward Stukane, Vice President for Communications and Marketing;

For operational purposes, those listed above constitute the President’s Cabinet, and they also comprise the Administrative Council. The President’s Cabinet meets weekly. In addition, the Administrative Council meets at regular intervals without the President and is chaired by the Provost and University Vice President.

Key positions reporting directly to the Provost and University Vice President were created as a result of a reorganization to address key academic goals of the strategic plan. The positions of Vice Provost of Strategic Initiatives and Vice Provost of Academics were established in Fall 2011 and Spring 2013 respectively. 

The Academic Council, organized under the leadership of the Provost and University Vice President includes the Deans of the three schools and the college, the Vice Provost of Innovation and Entrepreneurship, the Vice Provost of Academics, the Vice Provost of Research, the Vice Provost of Strategic Initiatives, the Dean for the Center for Corporate and Professional Education, and the Dean of Academic Administration. The Academic Council is responsible for all academic matters of the university.

The current organizational charts for the Office of the Provost and the University Vice President, are shown below.
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The Faculty Senate is the governance body of the faculty. The Faculty Senate consists of 14 members representing various faculty ranks and was first constituted in 2012. The Faculty Senate meets regularly with the President, President’s Cabinet and the Provost.

Additionally, faculty, staff, and students are involved in governance, mainly through membership on university-wide and school and department committees and various task forces. Most notably, two faculty members serve on Board of Trustees. In addition, two faculty members serve in each of the following committees of the Board of Trustees on staggered two-year terms:

i. Alumni and Development

ii. Academic Affairs

iii. Finance

iv. Institute Facilities

v. Investment

vi. Nomination and Corporate Governance

vii. Research Enterprise and Technology Commercialization

Charles V. Schaefer, Jr., School of Engineering and Science

The Charles V. Schaefer, Jr., School of Engineering and Science (SES) administrative structure is shown in the accompanying organizational chart along with the names of the Associate Deans, Department Directors and Program coordinators. The Dean of SES has overall responsibility for maintaining academic excellence and administering all functions of the School. He reports directly to the Provost and University Vice-President. The Dean works closely with the eight academic Department Directors in assessing resource and hiring needs and developing detailed plans for targeted investments. He assists in the development of cross-school collaborations in research and education. 
The Associate Dean of Undergraduate Programs and Director of Core Engineering and Science Programs has responsibilities spanning all eight of the SES academic departments. The Associate Dean of Undergraduate Programs is responsible for enhancing the School’s undergraduate education environment, with particular emphasis on the core curricula in the engineering and science undergraduate programs. In addition, the Associate Dean is responsible for educational assessment; the development and implementation of programs to improve teaching effectiveness; and initiatives in undergraduate research opportunities and international experiences. He chairs the SES Engineering Education and Assessment Committee.

The Associate Dean of Graduate Programs is responsible for the School’s graduate programs, their assessment, teaching effectiveness and consistency of admissions processes. The Associate Dean for Research & Corporate Relations is responsible for the School’s research programs, coordination with the research Centers and helping faculty respond to research opportunities. The Associate Dean for Research & Corporate Relations is also responsible for developing relationships that lead to corporate degree and non-degree education programs, primarily those delivered off-campus. 

The Dean’s office is supported by an Executive Assistant and a Budget Coordinator. The eight departments in SES are responsible for the development and delivery of nine accredited engineering programs and one in computer science, each lead by a Program Director. There is one program in the department of Computer Science that has not sought ABET accreditation. Each Program Director is responsible for coordinating the development and delivery of the Program and interfacing with the SES Engineering Education and Assessment Committee.

There are eight primary Research Centers affiliated with SES. Although those Centers operate across the Institute, their main mission is to conduct engineering and science research. Each of the Center Directors holds a Faculty Position in SES. The Centers contribute to undergraduate education in a variety of ways including sharing of laboratory facilities, engaging undergraduate students in research and facilitating design projects.
SES Committee Structure and Governance

The voting faculty of the School of Engineering & Science (SES) consists of all full-time (tenured, tenure-track, & non-tenure track) faculty of the departments of the School of Engineering & Science: 

· Chemical Engineering  and Materials Science 

· Chemistry, Chemical Biology & Biomedical Engineering

· Civil, Environmental and Ocean Engineering 

· Computer Science

· Electrical and Computer Engineering 

· Mathematical Sciences

· Mechanical Engineering 

· Physics & Engineering Physics

Since engineering programs may be administered by another School, regular faculty members of another School can also become voting members of SES if they meet the requirement that at least 75% of their annual teaching and at least 75% of their annual advising load are carried within their engineering program excluding involvement in off-campus and special program courses. Such faculty members need to be nominated by the Dean of SES and their appointment approved by the majority of the voting SOE faculty. Such appointments carry a three-year term subject to review for renewal.

School of Engineering & Science Faculty Standing Committees: 

Executive Committee:
Charge: The Executive committee is responsible for all aspects of the operation of the school including long term planning, annual budget development, personnel development, and all educational matters. The Executive committee also establishes and oversees all school operating procedures. The Research Center Directors join the Executive Committee in deliberations concerning strategies for the integration of research and education, outreach to industry and government and the development of research personnel. 

Membership: The membership of the Executive Committee is composed of the Dean of the School, the Associate Deans, and the SES Department Directors. The Research Center Directors are ex-officio members. The Committee is chaired by the Dean of the School of Engineering & Science. 

School of Engineering & Science Education and Assessment Committee (SESEAC):
Charge: The SESEAC is responsible for monitoring the effectiveness and evolution of the undergraduate engineering & science curricula. The SESEAC will review and approve all core and disciplinary courses as well as courses from other schools/college that are only given in the engineering and science curricula. The committee will work closely with appropriate Curriculum Committees of the other schools/college to define those core courses that are offered in the engineering and science curricula and in at least one other non-engineering or non-science curriculum. The SESEAC will ensure alignment of core engineering courses, design courses and disciplinary electives with educational outcomes and accreditation requirements of the engineering programs. In this role the SESEAC will also effectively act as a program committee for the core curriculum, including those provided by the Science departments, and the interface between the core curriculum and the disciplinary engineering programs. The SESEAC is responsible for monitoring the operation of the Assessment Plan of the School of Engineering and Science and for the appropriateness of the associated assessment methodologies and tools. The Assessment Plan is directed to assessing the currency of the educational objectives and outcomes of the undergraduate programs and the effectiveness with which they are met as part of a philosophy of continuous improvement. An Assessment Coordinator appointed by the Dean is responsible for coordinating the operational details of the Plan.

Membership: The voting membership will consist of those full time faculty members who currently serve as the Program Directors for each of the undergraduate engineering and science programs (including the Engineering program - typically referred to as general engineering). The Committee will be chaired by the Associate Dean of Undergraduate Programs. The Assessment Coordinator, Dean of Undergraduate Academics (Institute) and the Registrar will be ex-officio, non-voting members. 

The Design Subcommittee

Charge: The Design Subcommittee will deal with all matters related to the engineering design courses. 

Membership: Membership consists of the design coordinator from each engineering program. The Chair of the Committee will be appointed by the Dean.

The Organizational Chart for the School of Engineering Science is shown below: 


4. Academic Support Units

The following is a list of the names and titles of the individuals responsible for each of the units that teach courses required by the program.
	Support Unit
	Name/Title of the Responsible Person

	Mathematics
	Alexei Miasnikov, Director of Math Dept.

	Physics
	Rainer Martini, Director of Physics Dept.

	Chemistry & Biology
	Peter Tolias, Director, CCBME Dept.

	Humanities, Social Sciences and Communications
	Dean of College of Arts & Letters – currently a search for  a new Dean is underway


5. Non-academic Support Units

The following is a list of the names and titles of the individuals responsible for each of the units that provide non-academic support to the program.
	Support Unit
	Name/Title of the Responsible Person

	Co-operative Education
	Catherine Rooney, Director

	Placement and Career Services
	Lynn Insley, Director

	Computing Facilities: User Support
	Karen Swift, Director

	Computer Facilities: Personal Computing
	Frank Cataruozolo, Director

	Library
	Linda Beninghove, Director

	Engineering Design & Services 
	Edward Blicharz, Coordinator

	Institute Machine Shop
	George Wohlrab, Head Machinist & Foreman

	Academic Support Center
	Kamal Tamna, Assistant Dean

	Undergraduate Academics
	Erol Cesmebasi, Associate Dean

	International Programs
	Susan Rachouh, Director

	Center for Faculty Advancement
	Kimberly Barletta, Coordinator


Stevens Scholars Program

Stevens Scholars are high achieving students with a strong interest in and dedication to their area of study. Candidates are invited by the Undergraduate Admissions Office as incoming freshman based on their SAT/ACT scores and high school graduation rankings. Normally, the top 10 – 15 percent of the incoming class is invited to join the program. In addition, the students who achieve 3.80 or higher GPA after the first semester also invited to join the program by the Office of Undergraduate Academics. Once admitted, Stevens Scholars must maintain a minimum 3.2 GPA at Stevens. The Scholars Program stimulates and encourages talented undergraduate students to apply their engineering and scientific training to design and research. Qualified student scholars, guided by the expertise of a faculty advisor, have the opportunity to work on a project during the academic year and a minimum of two summers. Scholars Program students often present their work at professional seminars and at student meetings of engineering or scientific societies. Stevens student scholars enjoy many benefits, including the opportunity to:

· Enroll in special honors courses each year

· Attend lectures and presentations delivered by distinguished professors who are experts in their fields

· Participate in summer research, which includes a stipend and campus housing and develops a mentor relationship with a member of the Stevens faculty, with whom the student works closely on design or research projects that are timely and relevant, or a scholar may take up to four tuition-free courses each summer

During the first year Scholars must enroll in two honors courses each semester, one of which is Research Seminar I/II, H 183 and H 184. The other honors courses from which they may choose are: 1-credit Honors Seminars in Business, Physics, or Chemistry, the 4-credit Calculus 2 Honors course (which requires that they either have Advanced Placement for Calculus 1, or receive an A in the Summer Calculus 1 class (Ma 115) offered online by Stevens), and the 4-credit Computer Science Honors course, which replaces the first-semester computer course and is recommended for Computer Science majors only. In the fourth semester Scholars are required to enroll in Honors Research Seminar IV and H 186. After the first year Scholars may enroll in other honors courses as appropriate for their course of study and as approved by their advisor. 
The Stevens Scholars Program is being phased out, and will be replaced with the Pinnacle Scholars Program (described below) starting with the fall 2015 cohort. 

Innovation & Entrepreneurship (I&E) Summer Scholars

In this program, undergraduate students engage in research, innovative design, or business projects for 10 weeks over the summer. Students identify a suitable project, find a faculty member to work with, and submit a proposal to the committee. Projects are funded by the Office of Institute Technology Initiatives. Innovation & Entrepreneurship program allows students to assist with and conduct research of their own at a level not typically available to undergraduates. Innovation & Entrepreneurship research projects enable students not only to participate in research but to see the products of their work as well. They have a chance to see an idea come to fruition and go to the marketplace.

The Pinnacle Scholars Program

The Pinnacle Scholars Program at Stevens, a selective program only available to incoming full-time, first-time freshmen, is a community of high achieving, intellectually dynamic students who are committed to maximizing their undergraduate experience. Through mentorship, scholarly and social activities and events, the program encourages and supports students to push the boundaries of their educational experience and to enhance their personal and professional development. Students do not apply to the program; they are identified and selected during the undergraduate admissions process.

As part of the Pinnacle Scholars Program, special honors seminars at the freshman and sophomore levels in business, biomedical engineering, chemistry and biology, computer science, electrical and computer engineering, mathematics, mechanical engineering, and physics, are offered. In addition to one honors seminar per semester for two semesters, Stevens requires Pinnacle Scholars to take PIN 183 and PIN 184 Seminars. 

Pinnacle scholars have the opportunity to participate in research with a faculty advisor, an innovation and entrepreneurship summer research program, or an international experience during their summers at Stevens. All students engaged in a summer activity will receive a stipend. The stipend can be used for a summer course in the event a student cannot participate in any of the aforementioned opportunities. 
Pinnacle Scholars may remain in the program for up to eight academic semesters provided they maintain a 3.20 grade point average and make satisfactory academic progress toward the degree. The cumulative GPA will be reviewed annually.

6. Credit Unit

The Stevens academic calendar is based on the semester system. The unit of credit is the credit hour. A credit hour represents one 50 minute class period (or its equivalent in other forms of instruction) each week in the semester for lectures or two to three 50-minute class periods for each week in the semester for laboratory or recitation. Each credit hour requires a minimum of two hours of out-of-classroom work. A minimum of 750 minutes of instruction or equivalent is required for each credit hour. One academic year normally represents at least 28 weeks of classes, exclusive of final examinations.
7. Tables

The following Tables can be found below:

Table D-1. Program Enrollment and Degree Data

Table D-2. Personnel.

Table D-1.  Program Enrollment and Degree Data

Electrical Engineering
	
	Academic Year
	Enrollment Year
	Total

Undergrad
	Total

Grad
	Degrees Awarded

	
	
	1st
	2nd
	3rd
	4th
	5th
	
	
	Associates
	Bachelors
	Masters
	Doctorates

	Current
	14/15
	FT
	48
	26
	40
	65
	0
	179
	303
	
	26
	146
	3

	Year
	
	PT
	
	
	
	
	
	
	32
	
	
	
	

	1
	13/14
	FT
	21
	41
	35
	53
	2
	152
	278
	
	38
	132
	6

	
	
	PT
	
	
	
	
	
	
	62
	
	
	
	

	2
	12/13
	FT
	27
	13
	31
	78
	0
	149
	233
	
	49
	75
	6

	
	
	PT
	
	
	
	
	
	
	50
	
	
	
	

	3
	11/12
	FT
	44
	49
	46
	17
	0
	156
	177
	
	35
	103
	5

	
	
	PT
	
	
	
	
	
	
	61
	
	
	
	

	4
	10/11
	FT
	28
	49
	43
	42
	0
	162
	162
	
	26
	63
	8

	
	
	PT
	
	
	
	
	
	
	64
	
	
	
	


Give official fall term enrollment figures (head count) for the current and preceding four academic years and undergraduate and graduate degrees conferred during each of those years.  The "current" year means the academic year preceding the on-site visit.  

FT--full time

PT--part time

Table D-2.  Personnel

Electrical and Computer Engineering
Year1:  Fall 2014
	
	HEAD COUNT
	FTE2



	
	FT
	PT
	

	Administrative2
	0
	0
	0

	Faculty (tenure-track)3
	13
	0
	13

	Other Faculty (excluding student Assistants)
	5
	8
	9

	Student Teaching Assistants4
	0
	8
	4

	Technicians/Specialists
	0
	0
	0

	Office/Clerical Employees
	2
	0
	2

	Others5
	0
	0
	0


Report data for the program being evaluated. 

1. Data on this table should be for the fall term immediately preceding the visit.  Updated tables for the fall term when the ABET team is visiting are to be prepared and presented to the team when they arrive.

2. Persons holding joint administrative/faculty positions or other combined assignments should be allocated to each category according to the fraction of the appointment assigned to that category.

3. For faculty members, 1 FTE equals what your institution defines as a full-time load

4. For student teaching assistants, 1 FTE equals 20 hours per week of work (or service). For undergraduate and graduate students, 1 FTE equals 15 semester credit-hours (or 24 quarter credit-hours) per term of institutional course work, meaning all courses — science, humanities and social sciences, etc.

5. Specify any other category considered appropriate, or leave blank. 
Signature Attesting to Compliance

By signing below, I attest to the following:
That the Bachelor of Electrical Engineering Program has conducted an honest assessment of compliance and has provided a complete and accurate disclosure of timely information regarding compliance with ABET’s Criteria for Accrediting Computing Programs and ABET’s Criteria for Accrediting Engineering Programs to include the General Criteria and any applicable Program Criteria, and the ABET Accreditation Policy and Procedure Manual.
________________________________

Dean Michael E. Bruno
________________________________

_______________________

Program Director – Hongbin Li
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