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Note: <> is used to denote placeholders for information that will be inserted in the final version.
A.
Background Information

1.
Degree Titles
Bachelor of Science in Software Engineering
2.
Program Modes
The software engineering program is offered on-campus for full-time students.  All classes are conducted on campus and are taught in face-to-face mode.  Students may do co-op work on internships, but neither is required for graduation.
3.
Actions to Correct Previous Shortcomings

This section is not applicable, since this is the first accreditation review of the software engineering program. 
4.
Contact Information

Dr. Cary Laxer, Head
Department of Computer Science and Engineering

Rose-Hulman Institute of Technology

5500 Wabash Avenue, CM 100
Terre Haute IN 47803-3999

812-877-8429

laxer@rose-hulman.edu
Dr. Donald J. Bagert, PE
Director of Software Engineering & Software Engineering Accreditation Coordinator

Rose-Hulman Institute of Technology

5500 Wabash Avenue, CM 97

Terre Haute IN 47803-3999

Don.Bagert@rose-hulman.edu
B.
Accreditation Summary
1.
Students



a.
Evaluation

Faculty members are primary evaluators of students in the software engineering (SE) program.  Seventy-two of the 192 hours (37.5%) required for the SE degree are taught within the Department of Computer Science and Software Engineering (CSSE).  Each of those courses contain a set of objectives, each of which is related to at least one of the software engineering program objectives described in Section B.2.  Each course also has a course assessment plan (CAP), which is used to determine whether or not students have met the stated course objectives.  Each course objective is assessed at least two ways as specified in the CAP e.g. through project work, examinations, homework assignments, and laboratory assignments.
For courses not taught in the CSSE department, the program depends on the professional judgment of the faculty in Mathematics (MA), Electrical and Computer Engineering (ECE), Humanities and Social Sciences (HSS), or other departments within the Institute.



b.
Advising

All incoming freshmen at Rose-Hulman are assigned a freshman academic advisor, which may be any member of the Rose-Hulman faculty.  (However, over the first three years of the SE program, 32 of 38 (84%) first-year software engineering students have had a CSSE faculty member as a freshman advisor.)  There are about 30 freshman advisors (all volunteers), with most of them having about 15 freshmen advisees.
After the first three terms, all software engineering majors are assigned a permanent advisor from among the CSSE faculty.  Software engineering majors transferring from other colleges are also assigned a faculty member in CSSE as their permanent advisor upon entering the Institute.  All CSSE faculty act as permanent advisors; there is approximately a 13:1 ratio of advisee to permanent advisor.
Before registration for each term, every software engineering major, regardless of classification, must meet with his or her advisor and receive counsel on what courses to take for the next term.  At the end of this meeting, the advisor gives the student a personal identification number (PIN) which can subsequently be used for online registration.

c. Monitoring

Each academic advisor has online access to midterm and final grades for all their advisees.  Midterm grades are posted at the end of the fifth week of the 10-week term and are made available to both student and advisor, who subsequently discuss the midterm grades during a meeting which usually that next week.
In order to remain in good academic standing, a student with at least four terms at Rose-Hulman must maintain a 2.0 grade point average (GPA) both for the current term and cumulatively over all terms.  (In terms 1-3, this GPA requirement is 1.8.)  If a student previously in good standing fails to meet this requirement, the student is placed on academic probation and is sent a letter with both the details of probation and what must be done in the subsequent term in order to return to good standing.  A copy of this letter is sent to the student’s academic advisor, who can then take appropriate action, usually in the form of one or more meetings with the advisee.
Most Rose-Hulman undergraduate students complete graduation requirements in the standard four years of study.  Advisor and advisee work together to plan those four years of study, taking into account any double majors, minors or certifications.  Each student is strongly encouraged to maintain a term-by-term degree plan in order to minimize the possibility of not being able to take all courses in a timely manner for graduation.  Also, at the beginning of the senior year, each student (except for double majors) receives a spreadsheet from the Office of the Registrar, outlining what requirements still need to be met in order to graduate.  Double majors have to file a plan of study at the beginning of their junior year, which has to be approved by 


d.
Acceptance of Transfer Students
To be considered as a transfer student, undergraduate students need to submit their application, college transcript(s), and course descriptions to the Office of Admissions.  If a student has less than 32 transferable hours at the time in which they are applying, a copy of the high school transcript should also be sent.  Once an application is complete it takes approximately four weeks to receive an admission decision; such decisions are made by the Admissions office, and are made regardless of desired major.

<Evidence that the processes and procedures are working is needed here; these are Institute-wide processes and procedures; meetings with the appropriate individuals are being scheduled.>

e.
Validation of Transfer Credit

Rose-Hulman accepts coursework from other institutions. As a general rule for a course to transfer it must be a 100-level course or above (i.e. not developmental) and the grade received for the course must be a C or above. Once a student has gained transfer admission, he or she will receive a credit evaluation using the college transcripts that were submitted.  A particular course is evaluated for possible transfer credit by the head of the academic department in which the course would be taught at Rose-Hulman.  Final acceptance of the transfer credit in a particular subject is at the discretion of the department head which teaches that subject as Rose-Hulman.
To date, there have only been five SE transfer students, two in Fall 2004 and three in Fall 2005. The two transfer that have been here a year both have over a 3.4 (out of 4) cumulative GPA at Rose-Hulman.  The advisor of both students reports that both feel that they placed in the proper courses for their first term at Rose-Hulman, and are satisfied with their transfer.  (One student did have one course of transfer credit added shortly after arrival on campus.)
2. Program Educational Objectives
The CSSE department has implemented a Continuous Improvement Process (CIP) which includes both Computer Science and Software Engineering baccalaureate programs as well as all courses taught within the department (see Figure B-1, next page).
Figure B-1.  CSSE Program Continuous Improvement Process.
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The components of the software engineering program undergo continuous improvement through the CIP are

· The objectives of the software engineering program,

· The student outcomes of the software engineering program,

· The software engineering curriculum,

· The objectives for each CSSE course,

· The assessment methodology for each CSSE course, and

· The assessment methodology for the entire software engineering program
a.
Program Objectives

Software engineering graduates will have been
1. educated in the theory, principles, tools and processes involved in the engineering of complex software systems (including analysis, design, construction, maintenance, quality assurance and project management) and given opportunities to put that knowledge into practice.
2. endowed with a sound background in computer science and mathematics.
3. shown how to solve problems in a team environment through effective use of written and oral communication skills.

4. introduced to the current issues presently involved in effectively performing duties as a software practitioner in an ethical and professional manner for the benefit of society, and to the reasons why lifelong learning is needed in order to keep current as new issues emerge.
5. provided with instruction sufficient to develop software in at least one application domain.

These program objectives are in the spirit of the mission of Rose-Hulman to have the world’s best undergraduate mathematics, science and engineering degree programs.

b.
Program Constituencies

Program constituents include students, parents, employers, graduate schools, the Rose-Hulman Board of Trustees and the CSSE Board of Advisors.  (Figure B-1 labels these constituents as “stakeholders”.)    Two important groups of stakeholders are the Student Advisory Group (SAG) and the CSSE Board of Advisors.  The SAG consists of twelve students, four computer science, four software engineering and four computer engineering majors, one for each classification (freshman, sophomore, junior and senior).   The Board of Advisors consists of alumni, employers, and academics from other colleges.
c.
Establishment and Review of Program Objectives

As shown in Figure B-1, the software engineering program objectives and outcomes were created by the CSSE faculty, after receiving input from the Student Advisory Group and Board of Advisors.  Those objectives were then used to develop the initial software engineering curriculum and courses.  Each year, the SAG and Board of Advisors review the program objectives and outcomes, and provide feedback to the CSSE faculty.  The faculty use this feedback and the Program Assessment Report (see Section B.3.a) to make changes (if necessary) to the program objectives.
<Documentation that demonstrates that the processes are working should go here.>

d.
Ensuring Achievement of Program Objectives

<A description of how the program curriculum and your processes ensure achievement of the Program Educational Objectives will go here. >
<Documentation that describes the ongoing evaluation of the level of achievement of these objectives and the results obtained by this periodic evaluation and evidence that the results are being used to improve the effectiveness of the program will go here.>
3.
Program Outcomes and Assessment



a.
Program Outcomes

Graduates of the software engineering program will have demonstrated

1. the ability to apply software engineering theory, principles, tools and processes, as well as the theory and principles of computer science and mathematics, to the development and maintenance of complex software systems.

2. the ability to design and experiment with software prototypes.

3. the ability to select and use software metrics.

4. the ability to participate productively on software project teams involving students from both software engineering and other majors.

5. effective communication skills through oral and written reports and software documentation evaluated by both peers and faculty.

6. the ability to elicit, analyze and specify software requirements through a productive working relationship with project stakeholders.

7. the ability to evaluate the business and impact of potential solutions to software engineering problems in a global society, using their knowledge of contemporary issues.

8. the ability to apply appropriate codes of ethics and professional conduct to the solution of software engineering problems.

9. the knowledge required to understand the need for and the ability to perform in lifelong learning.

10. the basic knowledge required in a software engineering application domain track.
A map of program outcomes to program objectives is in Table B-1, and a map of program outcomes to Criterion 3 objectives (a) through (k) is in Table B-2.
The software engineering program assessment plan (PAP) is used to assess program outcomes.  In the PAP, each program outcome is assessed, primarily using data collected in the course assessment reports (CARs) defined for each CSSE course.
<Metric goals for each outcome that illustrate the level of quality of outcomes achievement felt necessary to produce graduates that will ultimately achieve the Educational Objectives following their graduation will go here.>
<Qualitative and quantitative data gathered on a regular basis that are used to assess the quality of achievement of the outcomes and the analysis of those assessment results will go here.>
At the end of each academic year, a software engineering program assessment report (PAR) is created using the program assessment plans and the CARs.  The PAR is then submitted to the department faculty, which uses it as one of the inputs for revision of the software engineering program objectives and curriculum (see Figure B-1).
<Changes that have been implemented to further develop and improve the program, and qualitative and quantitative data used to support these changes, will go here.>
Description of course homeworks, exercises, programs, projects and examinations and graded examples of student work in these areas will be used to provide evidence of each program outcome.  This graded work will come in paper, electronic and (in the case of project presentations) video form.
Table B-1. Map of Rose-Hulman software engineering program outcomes to program objectives.
	
	Software Engineering Program Educational Objectives

	Software Engineering Program Educational Outcomes
	1. educated in the theory, principles, tools and processes involved in the engineering of complex software systems (including analysis, design, construction, maintenance, quality assurance and project management) and given opportunities to put that knowledge into practice.
	2. endowed with a sound background in computer science and mathematics.


	3. shown how to solve problems in a team environment through effective use of written and oral communication skills.
	4. introduced to the current issues presently involved in effectively performing duties as a software practitioner in an ethical and professional manner for the benefit of society, and to the reasons why lifelong learning is needed in order to keep current as new issues emerge.


	5. provided with instruction sufficient to develop software in at least one application domain.



	1. the ability to apply software engineering theory, principles, tools and processes, as well as the theory and principles of computer science and mathematics, to the development and maintenance of complex software systems.
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	2. the ability to design and experiment with software prototypes.
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	3. the ability to select and use software metrics.
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	4. the ability to participate productively on software project teams involving students from both software engineering and other majors.
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	5. effective communication skills through oral and written reports and software documentation evaluated by both peers and faculty.
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	6. the ability to elicit, analyze and specify software requirements through a productive working relationship with project stakeholders.
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Table B-1. Map of Rose-Hulman software engineering program outcomes to program objectives.

(continued)

	
	Software Engineering Program Educational Objectives

	Software Engineering Program Educational Outcomes
	1. educated in the theory, principles, tools and processes involved in the engineering of complex software systems (including analysis, design, construction, maintenance, quality assurance and project management) and given opportunities to put that knowledge into practice.
	2. endowed with a sound background in computer science and mathematics.


	3. shown how to solve problems in a team environment through effective use of written and oral communication skills.
	4. introduced to the current issues presently involved in effectively performing duties as a software practitioner in an ethical and professional manner for the benefit of society, and to the reasons why lifelong learning is needed in order to keep current as new issues emerge.


	5. provided with instruction sufficient to develop software in at least one application domain.



	7. the ability to evaluate the business and impact of potential solutions to software engineering problems in a global society, using their knowledge of contemporary issues.
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	8. the ability to apply appropriate codes of ethics and professional conduct to the solution of software engineering problems.
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	9. the knowledge required to understand the need for and the ability to perform in lifelong learning.
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	10. the basic knowledge required in a software engineering application domain track.
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Table B-2. Map of Rose-Hulman SE program outcomes to Criterion 3 outcomes.
	
	Criterion 3 Program Outcomes

	Software Engineering Program Educational Outcomes
	(a) an ability to apply knowledge of mathematics, science, and engineering


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


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


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


	(f) an understanding of professional and ethical responsibility


	(g) an ability to communicate effectively


	(h) the broad education necessary to understand the impact of engineering solutions in a global,

economic, environmental, and societal context


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


	(j) a knowledge of contemporary issues


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

engineering practice.



	1. the ability to apply software engineering theory, principles, tools and processes, as well as the theory and principles of computer science and mathematics, to the development and maintenance of complex software systems.
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	2. the ability to design and experiment with software prototypes.
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	3. the ability to select and use software metrics.
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	4. the ability to participate productively on software project teams involving students from both software engineering and other majors.
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Table B-2. Map of Rose-Hulman SE program outcomes to Criterion 3 outcomes. (continued)

	
	Criterion 3 Program Outcomes

	Software Engineering Program Educational Outcomes
	(a) an ability to apply knowledge of mathematics, science, and engineering


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


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


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


	(f) an understanding of professional and ethical responsibility


	(g) an ability to communicate effectively


	(h) the broad education necessary to understand the impact of engineering solutions in a global,

economic, environmental, and societal context


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


	(j) a knowledge of contemporary issues


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

engineering practice.



	5. effective communication skills through oral and written reports and software documentation evaluated by both peers and faculty.
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	6. the ability to elicit, analyze and specify software requirements through a productive working relationship with project stakeholders.
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	7. the ability to evaluate the business and impact of potential solutions to software engineering problems in a global society, using their knowledge of contemporary issues.
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Table B-2. Map of Rose-Hulman SE program outcomes to Criterion 3 outcomes. (continued)

	
	Criterion 3 Program Outcomes

	Software Engineering Program Educational Outcomes
	(a) an ability to apply knowledge of mathematics, science, and engineering


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


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


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


	(f) an understanding of professional and ethical responsibility


	(g) an ability to communicate effectively


	(h) the broad education necessary to understand the impact of engineering solutions in a global,

economic, environmental, and societal context


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


	(j) a knowledge of contemporary issues


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

engineering practice.



	8. the ability to apply appropriate codes of ethics and professional conduct to the solution of software engineering problems.
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	9. the knowledge required to understand the need for and the ability to perform in lifelong learning.
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	10. the basic knowledge required in a software engineering application domain track.
	
	
	(
	
	
	
	
	(
	
	
	


4.
Professional Component

Students are prepared for practice as a software engineer through courses in software engineering, computer science, computer engineering, continuous and discrete mathematics, laboratory science, humanities and social sciences, and an software application domain track.  A breakdown of topics by area and number of credit hours is shown in Table B-3.
Table B-3.  The software engineering program by topic and credit hours.
	Subject
	# Credit Hours

	Software Engineering - required
	40

	Computer Science - required
	24

	CS or SE Elective
	4

	Mathematics - required
	31

	Math Elective
	4

	Computer Engineering
	8

	Lab Sciences 
	16

	Humanities and Social Sciences
	36

	Free Electives
	28

	College and Life Skills (for incoming freshmen)
	1

	Total Number of Credit Hours
	192

	Application Domain Track

(The application domain track courses can be used

to count in the above subject areas, depending

on the course subject)
	12-22


As far as the required areas of the professional component are concerned, the engineering topics consist of software engineering, computer engineering and computer science (as engineering science) courses; mathematics and basic sciences are satisfied through mathematics and lab science courses, and general education is satisfied through humanities and social science (HSS) and a one-hour freshman class in College and Life Skills.  Table B-4 shows the breakdown of courses by required areas.
Table B-4.  Breakdown of required areas of the professional component.
	Subject
	# Credit Hours
	ABET Requirement

	Engineering Topics
	76
	72

	Mathematics and Basic Sciences
	51
	48

	General Education
	37
	Sufficient to complement

technical component


All students admitted to Rose-Hulman, regardless of major, are assumed to have sufficient math background to take calculus and science background to take college introductory courses in physics, chemistry and biology.  The student’s high school math and science background plus the mathematics and lab science courses required in the software engineering curriculum collectively serve to provide background in fundamentals in these areas needed for the engineering topics, which culminate in a capstone project with a major design component.
<A greater breakdown of each of the required areas will go here.>

<The process for incorporating engineering standards and realistic constraints that include most of the following considerations: economic; environmental; sustainability; manufacturability; ethical; health and safety; social; and political will go here.>
5.
Faculty

Rose-Hulman is fortunate to have high-quality software engineering faculty in more than sufficient numbers to cover all CSSE courses in software engineering with sections <= 30 in all cases.  In the sections below, the size of the faculty and course sections, faculty-student interaction, and the faculty member qualifications are discussed.


a.
Faculty and Course Section Size
There are 11 CSSE faculty (all tenure-track with PhDs), with four primarily teaching software engineering and other seven computer science.  The standard course load for all CSSE faculty is three sections per term, for each of the three ten-week terms, with no more than two different course preparations per term.  Two faculty members have administrative release time: Dr. Cary Laxer (CSSE department head) only teaches one course per term and Dr. Donald Bagert (Director of Software Engineering) teaches two.  That means there are 90 faculty-sections per year available for instruction of software engineering, computer science and other majors.  This means that there are more than sufficient CSSE faculty to teach all required courses (both lecture and labs) and a wide variety of electives and teach them in sections with no more than 30 students each.  It is also not uncommon for faculty to get release time to prepare a potential new course for the next term and to then subsequently teach it as a special topics class to see if it should be converted into a permanent course.
Table B-5 shows the maximum number of sections need for each of the ten required software engineering courses in a year. (Some of these courses are required of or – in the case of senior projects – usually taken by computer science majors.)
Two of the three SE faculty (Dr. Mark Ardis and Dr. Steve Chenoweth) have the standard load, while Dr. Donald Bagert, as Director of Software Engineering, has a reduced load of two sections per term.  So, as a group the software engineering faculty teaches 24 sections per year, more than the 20 sections needed to cover the SE courses according to Table B-5.  (In addition, another faculty member, Dr. Curt Clifton, is scheduled to start teaching SE courses in Fall 2006.)  This means that the software engineering faculty can offer SE electives and other CS courses, including the three-course introductory sequence, which has significant software engineering content.

Table B-5.  Number of sections needed for each software engineering course each year.

	Course
	Maximum # of Sections Needed

	CSSE 371 Software Requirements and Specification
	3

	CSSE 372 Software Project Management
	3

	CSSE 373 Formal Methods in Specification and Design
	1

	CSSE 374 Software Architecture and Design I
	1

	CSSE 375 Software Construction and Evolution
	1

	CSSE 376 Software Quality Assurance
	1

	CSSE 377 Software Architecture and Design II
	1

	CSSE 497 Senior Project I
	3

	CSSE 498 Senior Project II
	3

	CSSE 499 Senior Project III
	3

	Total
	19


At least two sections of each of the computer science courses required of software engineering majors (CSSE 120, 220, 230, 232, 304, 332 and 333) are taught each year.  In addition, there about 15 CSSE courses taught each year that can be taken as electives by software engineering majors, such as computer networks, computer security, two courses in computer graphics, artificial intelligence, computer vision, compiler design, theory of computation, algorithm analysis, advanced database systems, web-based information systems and senior thesis.  Once again, each section has no more than 30 students in it, with all lectures and labs taught by tenure-track faculty.
It is for these reasons that the SE program can firmly state that there are more than sufficient faculty to teach software engineering majors in all subject areas.


b.
Faculty-Student and Professional Interactions
Rose-Hulman faculty pride themselves as being “hands-on” in their interaction with students, and the CSSE department is no exception.  All faculty have an “open door” policy, and spend much of their day helping and advising students in their offices or one of the labs.  (Student teaching assistants are used only as graders, to assist the faculty in laboratories, or to have office hours in order to assist students in the evenings or on weekends.)  Also, it is not uncommon for faculty to provide students their home number, cell phone number, or instant messenger screen name, and tell those students to contact them if they need help after hours.  In the CSSE department, faculty encourage students to use their first names when addressing them.  Overall, students feel that the CSSE faculty are not only their mentors, but their friends as well.
Since all CSSE sections are <= 30 students, faculty have at most 90 students in a particular term (though the number is usually somewhat smaller than that).  Also, previously stated, ratio of students to permanent academic advisors in CSSE is about 13:1 on average, and those volunteers as freshman advisors have only 15-16 students.  This means that Rose-Hulman faculty have more than sufficient time to spend teaching, advising and assisting students.
Besides freshman advising, CSSE faculty are involved in a variety of Rose-Hulman service functions.  CSSE faculty serve as advisors for student chapters of the Rose-Hulman Computing Society - which is affiliated with the Association for Computing Machinery (ACM) and plans similar ties to the Computer Society of the Institute of Electrical and Electronics Engineers (IEEE-CS) in the near future – and the Upsilon Pi Epsilon (UPE) computer science honorary. CSSE faculty are also advisors or are heavily involved in a number of service groups, fraternities, and religious organizations on campus.  Also, each CSSE faculty member usually serves on at least one Institute-wide committee, as well as departmental committees.
Professionally, CSSE faculty attend conferences, make meeting presentations, serve on professional organization and conference committees, publish in professional journals, serve on editorial boards and university boards of advisors, and do research, often with undergraduates.  Each faculty member is supported to attend at least one professional meeting per year.  In 2004-05 CSSE the 11 faculty members attended 30 different conferences and workshops and authored 19 different papers.  At Rose-Hulman, virtually no courses are taught during the summer, freeing up the faculty to do research and travel domestically and overseas to professional meetings.
Finally, Rose-Hulman has a strong relationship with industry throughout the United States.  Almost all senior projects are done for “real-world” clients; in recent years, this has included Microsoft, Motorola, Beckman Coulter, the Library of Congress, a University of Michigan research group, and a variety of non-profit organizations.  Many classes have at least one industry professional come in to guest lecture.  Also, the CSSE department has a Board of Advisors which includes members from companies such as Microsoft, Lilly Pharmaceutical, Beckman Coulter, Motorola and Rockwell Collins.  The board meets as a group with the faculty at least once a year and is an excellent source of information and advice throughout the year.


c.
Faculty Member Qualifications and Experience
All three software engineering faculty members have PhDs in either computer science or computer science and engineering.  One has primarily an academic background, one primarily industrial, and the others a mixture of the two.  All have extensive teaching experience, in academia and/or industry.
Dr. Mark Ardis is very well-known as both a software engineering educator and a software practitioner.  Before coming to Rose-Hulman in 2000, Dr. Ardis taught software engineering courses at the University of Maryland, the University of Illinois at Urbana-Champaign, the Wang Institute of Graduate Studies, and Carnegie Mellon University.  While at the Software Engineering Institute (SEI), Dr. Ardis was a founding member of the Carnegie Mellon Master of Software Engineering (MSE) program, and co-wrote and helped establish several other MSE programs at other schools through dissemination of his courses by videotape.  The most well-known of these courses is on software engineering formal methods, a course he developed in the early 1980’s at Wang Institute and subsequently became the model for other formal methods classes throughout the country.  In 1989, Dr. Ardis also co-authored the SEI Graduate Curriculum Model, which is still the template for MSE programs throughout country, and was also very influential in the development of the first U.S. undergraduate software engineering curricula.
After leaving Carnegie Mellon Dr. Ardis conducted research in software engineering for 11 years at AT&T Bell Labs, where he collaborated on several projects to teach the commonality analysis method and to perform product line engineering activities.  He was awarded two patents for his work.  Over the years, he has served on a number of ACM and IEEE-CS committees, and more recently was the program chair and one of the conference chairs in 2004 for the World Wide Web @ 10 conference, which focused on the visions, technologies, and directions that characterized the Web's first decade.  At Rose-Hulman, Dr. Ardis co-authored the proposal for the new undergraduate software engineering degree in 2002-03.
Dr. Donald Bagert has been a college faculty member continuously for the past 26 years.  Originally focusing on computer science, Dr. Bagert first started teaching software engineering courses in 1988.  In the late 1990’s, he and Dr. Susan Mengel transformed both undergraduate and graduate software engineering at Texas Tech University, creating a Master of Science in Software Engineering, and developing a web-based project process which was used throughout the 12 undergraduate and graduate software engineering courses.  By the time he left Texas Tech in 2002, Dr. Bagert had taught a majority of those courses, including classes in software specification and design, software project management, software construction and evolution, software process improvement, and both undergraduate and graduate capstone project sequences.
At Texas Tech, Dr. Bagert also supervised three PhD dissertations and 19 Master’s Theses, was for 10 years was the principal undergraduate advisor for Computer Science (for as many as 450 students in a year), was Associate Chair of Computer Science for two years (one of these when the Department Chair was primarily working at NASA Ames in California), and created and was co-director of a software engineering research center.

As the Director of Software Engineering at Rose-Hulman, Dr. Bagert led the creation of the Bachelor’s degree program in software engineering in his first year there (2002-03).  Since his arrival in 2002, he has published over 20 articles (out of over 120 for his entire career).
Over the years, Dr. Bagert has provided a critical leadership role in the areas of software engineering education, software engineering professional licensing and software professional certification.  From 2000-2005 Dr. Bagert was been the Chair of the Steering Committee for the IEEE-CS Conference on Software Engineering Education and Training (CSEE&T), the leading conference in its field, and still remains on the committee as Past Chair.  Besides CSEE&T, Dr. Bagert has had leadership or organizational roles in the development of three software engineering education and training entities: the Working Group for Software Engineering Education and Training (WGSEET), the Forum for Advancing Software Engineering Education (FASE) electronic newsletter and the Software Engineering Program Leaders Association (SEPLA).
In 1997-99, Dr. Bagert was one a group of six people (of a total WGSEET committee of 17) which co-authored the Guidelines for Software Engineering Education, which was released as a Software Engineering Institute (SEI) technical report and rapidly became the de facto worldwide standard for undergraduate SE curricula for the next several years.  In 2002, Dr. Bagert was one of the first ABET software engineering program evaluators.

Dr. Bagert has also been involved with the licensing of software engineers in the USA from the beginning.  In, 1997-98, he was part of Software Engineering Advisory Committee of the Texas Board of Professional Engineers, which helped the Board develop guidelines for licensing Professional Engineers (PEs) in software engineering in Texas, the first U.S. state to do so.  In 1999-2001, Dr. Bagert led the development of the first examination suite for the IEEE Certified Software Development Professional (CSDP) program, and later became the first chair of the CSDP Certification Committee.
In 1998, Dr. Bagert became the first Professional Engineer licensed in software engineering in both Texas and the United States, and is still has an active PE license in Texas.  He is also a Senior Member of IEEE, and an IEEE Golden Core Member (bestowed for professional service).
Dr. Stephen Chenoweth has an educational background which includes a Ph.D. in Computer Science and Engineering as well as an MBA from Wright State University in Dayton. He moved to Dayton, Ohio in 1974 to work for computer vendor NCR; his work included architecting new kinds of transaction processing systems and transferring technologies from research. In 1995 Steve joined Bell Laboratories to serve as an inside consultant, reviewing the architectures of next-generation telecommunications equipment; also among his duties was to teach core software engineering courses to almost 800 Lucent Technologies employees.  His research interests include software architecture and requirements, software processes, artificial intelligence, and alternatives to pedagogy.  Dr. Chenoweth joined the CSSE faculty in 2003.
All three faculty members have consistently performed between 3 (Satisfactory) and 5 (Excellent) on a five-point Likert scale in overall student evaluations in their courses.  In addition, in 2004-05 the SE faculty decided to institute peer evaluations of each other on a rotating basis, in order to be able to better provide input for further course and lecture improvement.

Overall, the software engineering faculty have worked well together in all facets of the SE program, with a high degree of collegiality and enthusiasm by each member.  Each summer, the SE faculty have a one to two-day retreat to discuss results of the previous year, and to plan and prioritize for the coming year.  (This is in addition to a fall retreat of the entire CSSE faculty.)  The SE faculty meets once a week during the school year to report and discuss the progress of ongoing tasks.  (Once again, this is in addition to the weekly CSSE department faculty meeting.)
The qualifications of and collegiality among the software engineering faculty extend to the entire CSSE department.  A brief overview of educational and research backgrounds of the ten computer science faculty (two currently on sabbatical) are shown below.
· Claude Anderson (Professor, at RHIT since 1988), Ph.D. Illinois (1981, Mathematics) - programming languages, compilers, object oriented programming, theoretical computer science, integration of computer science with other disciplines.  (On sabbatical in 2005-06)
· Matthew Boutell (Assistant Professor, at RHIT since 2005), Ph.D. University of Rochester (2005, Computer Science) - computer vision, machine learning.
· Archana Chidanandan (Assistant Professor, at RHIT since 2003), Ph.D. Louisiana at Lafayette (2004, Computer Engineering) - hardware design, image processing, wireless communications. 

· Curtis Clifton (Assistant Professor, at RHIT since 2005), Ph.D. Iowa State (2005, Computer Science) - programming languages, aspect-oriented programming. 
· Cary Laxer (Professor and Head, at RHIT since 1981), Ph.D. Duke (1980, Biomedical Engineering) - computer graphics, data structures, biomedical computing. 

· J.P. Mellor (Assistant Professor, at RHIT since 1999), Ph.D. MIT (2000, Electrical Engineering, Computer Science) - computer vision, human-computer interaction.  (On sabbatical in 2005-06)
· Larry Merkle (Assistant Professor, at RHIT since 2002), Ph.D. Air Force Institute of Technology (1996, Computer Engineering) - data structures, design and analysis of algorithms, artificial intelligence, evolutionary computation, high-performance computing, scientific computation. 

· David Mutchler (Professor, at RHIT since 1994), Ph.D. Duke (1986, Computer Science) - artificial intelligence, machine game-playing, probabilistic analysis of algorithms, replicated databases, statistical testing of software. 

· Michael Wollowski (Assistant Professor, at RHIT since 1999), Ph.D. Indiana (1998, Computer Science) - diagrammatic logic, the World Wide Web, artificial intelligence, cognitive science. 
· Lisa Kaczmarczyk (Assistant Professor, at RHIT since 2005), Ph.D., University of Texas at Austin (2005, interdisciplinary with a focus on Cognitive Science) - cognitive science. 

One of the finest and most exceptional qualities of the CSSE department is the excellent relationship among all faculty in the department, whether primarily teaching SE or CS.  Everyone is focused on the goal of excellence in both computer science and software engineering programs.  It is indeed a unique, enjoyable and productive experience to teach in the CSSE department.
It is therefore the opinion of the software engineering program that all CS and SE faculty are qualified to teach their respective courses, that the faculty are professional active, and that the work environment for both faculty and student is excellent.
6.
Facilities



a.
Institute-Wide Computer Facilities
Computers and computing are central to the Rose-Hulman experience. Since 1995 all entering students have been required to purchase a laptop computer. The Dell Precision M70 was selected for the 2005-06 school year; it comes with a professional software package that includes Microsoft Office Professional XP, and both wired and wireless network cards.  New faculty members receive a freshman laptop for that year, and get a new laptop every three years.
The Technical Services Center manages the main campus computing and networking services. Most classrooms are equipped with desktop power and network connections. Several public areas have Intel-based machines and Sun workstations. 

Residence halls are wired for network access. Computers in all classrooms, laboratories and faculty offices are connected to the campus network.  All academic buildings and the Student Union also provide wireless networking.  The campus network has more than seven terabytes of storage. 



b.
Departmental Computer Facilities

The CSSE departmental computer network is a subnet of the Rose-Hulman network. The department has root access to all of its machines. 

The department maintains a number of publicly available Sun workstations including 2 Ultra80s, 12 Ultra 10s, and 12 SunBlade 150s. There are an additional 12 Intel PC desktop computers, most of which are configured for dual boot (Windows and Linux). There are additional machines that provide network and file services for the department’s computers. All faculty who want them have a Sun Ultra 5 or Ultra 10 in their offices, in addition to their laptop.  Students help manage the entire departmental network as part of their non-academic education. 

The department has two general purpose computing laboratories located in the center of the CSSE department office complex. The laboratories are configured so students can meet in small groups around one or two workstations and still have table space for papers, books, and their laptops. A third lab is dedicated for use in the Operating Systems and Computer Security courses.  This lab has 12 computers that can be isolated from the department and campus networks for student projects. 

In addition, the Imaging Systems Laboratory (an interdisciplinary laboratory jointly operated by the Departments of Computer Science and Software Engineering, Electrical and Computer Engineering, Mathematics, and Physics and Optical Engineering) contains six SGI workstations and two Pentium-based workstations. 



c.
Software

In addition to Microsoft Office Professional XP, the department provides a variety of software development tools, primarily through the Microsoft Software Development Network Academic Alliance (MSDNAA).  The department’s MSDNAA license includes Visio, Visual Studio .NET, Microsoft Project, and Microsoft Source Safe.  The primary Java development environment is JCreator from Xinox Software, and the Concurrent Versions System (CVS) is the primary software used for configuration management.
<More software information should go here, including the identification of the opportunities students have to learn the use of modern engineering tools, including identification of the important tools and the depth of the student experience.>

Rose-Hulman recently adopted the ANGEL Course Management System from CyberLearning Labs as its course management software. Faculty are encouraged to use ANGEL in their courses.


d.
Relationship to Program Objectives
As previous stated, the software engineering program objectives are that software engineering graduates will have been
1. educated in the theory, principles, tools and processes involved in the engineering of complex software systems (including analysis, design, construction, maintenance, quality assurance and project management) and given opportunities to put that knowledge into practice.
2. endowed with a sound background in computer science and mathematics.
3. shown how to solve problems in a team environment through effective use of written and oral communication skills.

4. introduced to the current issues presently involved in effectively performing duties as a software practitioner in an ethical and professional manner for the benefit of society, and to the reasons why lifelong learning is needed in order to keep current as new issues emerge.
5. provided with instruction sufficient to develop software in at least one application domain.
The facilities primarily address objectives 1 and 2.  The tools to educate students in the engineering of complex software systems and in computer science fundamentals are available and readily accessible through the three CSSE laboratories and the student laptops.
7.
Institutional Support and Financial Resources

Institutional support for the department is very good. The department head meets on a regular basis with the Dean of the Faculty, and is always welcome to meet with the President of the Institute. The Dean and President have often voiced strong support of what the department is accomplishing and the direction in which it is heading. Financial resources are adequate to accomplish what needs to be done. Faculty and staff are well compensated, and there is sufficient funding (from several sources) to cover equipment acquisition and maintenance, professional development of the faculty and staff, and day to day office supplies.

Annual budget guidelines are developed by the Institute Planning Team, which consists of the President, all the Vice-Presidents, all the academic department heads, and key non-academic leaders on campus. Salary adjustments have traditionally kept pace with, and often improved on, the cost of living increases. Additional funds for merit and promotion raises are usually made available. Non-salary items also receive modest annual increases to cover inflation. As the department grows, such as with the addition of new faculty and staff, additional funds for professional development are requested in the next budget cycle. Likewise, as additional equipment is acquired, additional funds for maintenance and supplies are requested in the next budget cycle.

Faculty professional development is adequately planned and funded. All faculty are entitled to 20% of their time for professional development and/or consulting. The department and the Institute supports conference and short course attendance for all faculty members, guaranteeing one professional development trip per year for each faculty member fully paid by department and Institute funds, and additional trips as funding permits. Faculty are eligible to apply for sabbatical leaves once every seven years, with the Institute paying one-half salary and full benefits for a full year leave.

Department faculty review laboratory equipment needs on a continuing basis, and make recommendations for new equipment to the full department when needed. Funding for equipment comes from a variety of sources, including the department’s annual operating budget, the department’s restricted account (consisting of contributions to the Institute earmarked for the department), and the Dean of Faculty’s institute equipment budget. To access funds from the Dean’s budget, department heads submit equipment requests on an annual basis to the Dean, who then collates the items and submits the collated list to the department heads. The department heads as a group prioritize the needs and recommend funding to the Dean.

The department employs a full-time systems administrator to oversee the department’s labs, equipment, and software. The systems administrator, in turn, supervises several students who work part-time to assist him with these duties. The Office of Instructional, Administrative, and Information Technology (IAIT) provides campus-wide support for our internet connection and oversees the laptop program. A full-time department secretary handles all appropriate office duties.

8.
Program Criteria

This section will examine how the software engineering program meets the requirements of Criterion 8, as specified in the ABET Criteria for Accrediting Engineering Programs approved for the 2005-2006 accreditation cycle.



a.
Engineering and Computer Science Topics
The first paragraph of Criterion 8 for software engineering programs reads as follows:

“The curriculum must provide both breadth and depth across the range of engineering and computer science topics implied by the title and objectives of the program.”
The engineering topics involved relate mostly to software engineering and to a lesser degree, computer engineering.  Software engineering is first covered as about 25% of the topics in the introductory sequence for CSSE majors:

· CSSE 120: Fundamentals of Software Development I

· CSSE 220: Fundamentals of Software Development II

· CSSE 230: Fundamentals of Software Development III

The seven 300-level software engineering courses then concentrate on providing greater coverage of topics introduced in those courses:
· CSSE 371 Software Requirements and Specification

· CSSE 372 Software Project Management
· CSSE 373 Formal Methods in Specification and Design
· CSSE 374 Software Architecture and Design I

· CSSE 375 Software Construction and Evolution

· CSSE 376 Software Quality Assurance

· CSSE 377 Software Architecture and Design II
These ten courses provide the breadth and depth of software engineering topics as specified in the Software Engineering Education Knowledge (SEEK) section of Software Engineering 2004, released as part of the IEEE-CS/ACM Computing Curricula series.  In all, over 300 contact hours of software engineering are used in coverage of all SEEK knowledge areas related to SE.  Depth is further provided by the capstone sequence (CSSE 497, 498 and 499: Senior Project I, II and III), which provides practical application of the entire software life cycle to a “real-world” software project.
In addition, there are two courses taken by software engineering majors that largely cover computer engineering subject matter:

· Electrical and Computer Engineering (ECE) 130: Introduction to Logic Design

· CSSE 232: Computer Architecture I

The following six courses required of software engineering majors primarily cover computer science topics:
· CSSE 120: Fundamentals of Software Development I

· CSSE 220: Fundamentals of Software Development II

· CSSE 230: Fundamentals of Software Development III

· CSSE 304: Programming Language Concepts

· CSSE 332: Operating Systems

· CSSE 333: Database Systems
These six courses are the same computer science course named requirements in the Computer Science major.  As a result, software engineering majors have a solid background in computer science to support their engineering coursework.



b.
Software Systems Topics
The second paragraph of Criterion 8 for software engineering programs begins as follows:
 “The program must demonstrate that graduates have: the ability to analyze, design, verify, validate, implement, apply, and maintain software systems…”

Instruction related to the student’s ability to analyze, design, verify, validate, implement, apply, and maintain software systems begins in the Fundamentals of Software Development sequence (CSSE 120, 220 and 230), where students are taught programming, data structures, and algorithms in a manner that will allow them to “scale up” from the smaller software systems that they develop in this sequence to the more complex systems seen in later courses and in the workplace.  It is for this reason that an “Introduction to Software Engineering” course such as the one taught in most colleges was found to be superfluous several years ago and subsequently dropped from the list of CSSE courses taught.
Software engineering majors are then exposed to more in-depth coverage of various software systems topics in the 300-level software engineering courses, as shown in Table B-6.
Table B-6.  Criterion 8 software systems topics by course. 
	Analysis
	CSSE 371 Software Requirements and Specification

CSSE 373 Formal Methods in Specification and Design

	Design
	CSSE 373 Formal Methods in Specification and Design
CSSE 374 Software Architecture and Design I
CSSE 377 Software Architecture and Design II

	Verification and Validation
	CSSE 376 Software Quality Assurance

	Implementation, Application and Maintenance
	CSSE 375 Software Construction and Evolution


Finally, all of these software systems topics are reinforced and further applied in the capstone sequence (CSSE 497, 498 and 499: Senior Project I, II and III).

c.
Supporting Disciplines

The second paragraph of Criterion 8 for software engineering programs continues with:

“…the ability to appropriately apply discrete mathematics, probability and statistics, and relevant topics in computer science and supporting disciplines to complex software systems…”

Discrete Mathematics is covered in MA 275 and 375 (Discrete and Combinatorial Algebra I and II), and applied in several courses required of SE majors, including CSSE 230 (Fundamentals of Software Development III), which has a significant analysis of algorithms component).  CSSE 230 is in turn a prerequisite to all the 300-level software engineering courses, and discrete mathematics is especially important in CSSE 373, the SE formal methods course.
Probability and statistics are covered in MA 381 (Introduction to Probability Theory and Statistics with Applications); this background is especially useful in both CSSE 372 (Software Project Management) and the capstone senior project sequence for cost and effort estimation.
The Fundamentals of Software Development sequence, which covers programming, data structures, and analysis of algorithms, must be completed before taking any of the 300-level software engineering courses.  Other computer science and computer engineering topics (e.g. database systems) are frequently used by teams in the capstone project sequence.



d.
Application Domains
Finally, the second and final paragraph of Criterion 8 for software engineering programs concludes as follows:

“…and the ability to work in one or more significant application domains.” 

The software engineering curriculum requires on a number of different application domains, of which each graduate must take at least one.  The general rules for an application domain are:
· It must be related to a significant software application area.
· It must contain at least 12 hours worth of courses taught outside of the CSSE department.

Each proposal for a new application domain is submitted to the Director of Software Engineering.  After discussing the proposal which the department(s) which teach the courses in that domain, it is considered and voted upon by the CSSE faculty.
Here is a list of current application domains which can be used to satisfy software engineering degree requirements:

Commercial Applications (3 courses, 12 credit hours)


SL 151 Principles of Economics (4)


SL 350 Managerial Accounting (4)

SL 351 Managerial Economics (4)
Biomedical (3 courses, 4 credit hours)


BE 310 Analysis of Physiological Systems I (4)


BE 320 Analysis of Physiological Systems II (4)


BE 360 Biomaterials (4)

Electrical Engineering (4 courses, 15 credit hours)


ES 203 Electrical Systems (3)








MA 222 Differential Equations II (4)

ECE 200 Circuits and Systems (4)


ECE 300 Signals and Systems (4)
Ethics and Law of Business (3 courses, 12 credit hours)


RH 101 Introduction to Philosophy (4)


SL 290 Business Law (4)


VA 303 Business and Engineering Ethics (4)

Engineering Management (3 courses, 12 credit hours)


SL 151 Principles of Economics (4)


VA 454 Financial Economics (4)


VA 498 Technology Management and Forecasting (4)

Fundamentals of Engineering (6 courses, 22 credit hours)

MA 222 Differential Equations II (4)


ES 201 Conservation and Accounting (4)


ES 202 Fluid and Thermal Systems (3)

ES 203 Electrical Systems (3) 


ES 204 Mechanical Systems (3) 






ES 205 Analysis and Design of Engineering Systems (5)
Geography (3 courses, 12 credit hours) 

SL 191 Cultural Geography (4)
VA 291 Geography of Europe (4)
GL 391 Geography of Africa & Southwest Asia (4)

Physical Modeling (4 courses, 16 credit hours)
MA 222 Differential Equations & Matrix Algebra II (4)

MA 371 Linear Algebra (4)

MA 323 Geometric Modeling
(4) 
MA 433 Numerical Analysis (4)
Scientific Computing (4 courses, 16 credit hours)

MA 222 Differential Equations II (4)
MA 373 Applied Linear Algebra for Engineers (4)
MA 433 Numerical Analysis (4)
MA 439 Mathematics of Image Processing (4)
9.
General Advanced-Level Program
This section is not applicable, since accreditation of an advanced-level program is not being sought.
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