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Abstract

The Department of Computer Science at California State University, Los Angeles has established a plan for self-assessment in preparation to apply for ABET accreditation. This paper discusses the formal assessment process.
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1. Introduction

Approximately a decade ago, the California State University system and California State University, Los Angeles in particular, decided to implement a policy of self-assessment. Thus began a period in which Computer Science, then a program within the Department of Mathematics and Computer Science, was required to establish goals and objectives for itself.  It wasn’t clear to us what this really meant. We already had as a goal to do as good job as possible in educating students in computer science. Nevertheless, we spent some time writing down what we thought it meant to do that. Our goals were essentially that our students take and pass the courses that we required for the degree, but we did our best to express those goals in terms that we thought would appeal to people interested in assessment. We succeeded; our goals were approved; and we were left pretty much alone for a while.

About half a decade later, the Department of Computer Science was created to administer the Computer Science degree program. It was moved from the School of Natural and Social Sciences to the Engineering school, which is now called a college and has been renamed, in our honor, to be the College of Engineering, Computer Science, and Technology. The Engineering departments had already established a policy of accreditation by the Accreditation Board for Engineering and Technology, Inc. (ABET), the nationally recognized accrediting agency for Engineering Programs. Accreditation is vital for Civil Engineering. To be licensed as a civil engineer in many states requires that the applicant have a degree from an accredited institution. The other engineering disciplines in our college had also accepted the need for accreditation, and the entire engineering program applied for and received accreditation a few years ago. As a new member of the college the Computer Science Department was required to prepare itself for accreditation by ABET as well.

Computer Science accreditation has a fairly long history. At various times, accreditation programs were established by both the Association for Computing Machinery (ACM) and the Computer Society of the Institute of Electronic and Electrical Engineers (IEEE). These programs were at one point merged, and they have now been taken over by ABET. The IEEE is a member organization of ABET. ACM is not a member and appears to have divorced itself from accreditation issues.

In California, Computer Science accreditation seems to be important mainly to programs in state funded institutions, the California State University (CSU) and University of California (UC) systems, but not to most private intuitions. According to the ABET website [2] the following are all institutions in California with accredited Computer Science degree programs.

· CSU: Chico, Dominguez Hills, Fullerton, Long Beach, Northridge, Pomona, Sacramento, San Bernardino, San Diego, San Francisco, San Jose, San Luis Obispo.

· UC: Berkeley, Davis, Los Angeles, Santa Barbara.

· Private: University of Southern California, University of the Pacific.

Here are some of the Computer Science programs in California that are not accredited.

· CSU: Bakersfield, Channel Islands, Fresno, Hayward, Humboldt, Los Angeles (we are in working toward accreditation), Maritime Academy, Monterey Bay, San Marcos, Sonoma, Stanislaus.

· UC: Irvine, Merced, Riverside, San Diego, San Francisco, Santa Cruz.

· Private: Cal. Tech., Harvey Mudd, Loyola, Pomona College, Stanford. 

It has been argued by some institutions that ABET’s seal may not add any significant value. This may be the reason why some institutions, especially private, have not gone through the accreditation process.

2. ABET Accreditation Intent

The easiest way to understand ABET accreditation is to think of education as a process for transforming incoming students into program graduates and to apply concepts of quality control to that process. ABET after all consists primarily of engineers for whom the control of a process is often a central issue. Here is a typical definition[3] of quality control 

The overall system of technical activities whose purpose is to measure and control the quality of a product or service so that it meets the needs of its users. 

Thus, the way to approach accreditation is to think of one’s program as a process: uneducated students are taken in at one end, and educated students are produced at the other. To be accredited, a program is required to set its own standards for its output. ABET does not set the overall goals for a program. But ABET does evaluate the goals that a program sets for itself.

Each program is required both (a) to assess the quality of its output against its own goals and (b) to show that it makes use of that assessment. That is, if a program’s assessment process shows that a goal isn’t being met, the program is expected to make adjustments to its process so that the goal will be met in the future.

In addition ABET sets minimal standards for certain aspects of the process. These include curriculum standards, workforce (i.e., faculty) standards, and facilities (classrooms, labs, libraries, etc.) standards. Consequently, to achieve accreditation we must convince ABET of two things: that we meet the basic ABET requirements and that we have our own ongoing assessment process that we use continually to tune our program.

3. Assessment Process

ABET accreditation requires a significant amount of work on the part of departments that apply for it. There are two main steps to accreditation: write a self-study document [4], which is typically four inches thick or more, and host a visit (typically two days long) by an ABET evaluation team. 

The Department has taken significant steps in establishing an assessment process in preparation of the self-study report:

· Identify Constituents

· Establish Vision (identifies where we want to be) and Mission (description of what we do) statements that conform to the statements made by the university. 

· Establish Objectives, Student Learning Outcomes and Measures.

· Collect and analyze assessment data

· Feedback improvements to the curriculum.

The assessment process can be defined as a two-loop approach as indicated in Figure 1.  Loop #1 shows how the Learning Outcomes that support the program’s educational Objectives are developed and evaluated. Results of each year’s assessment measures are used to provide information to help guide refinements to the program. This loop ensures the continuous improvement of the program, which is carried out once a year.

Loop#2 shows the steps involved in establishing Objectives and Learning Outcomes that are developed from various constituents. The Objectives and Learning Outcomes provide the curricular guidelines with respect to the program. The information is used to determine if particular improvements in the curriculum should be made. This loop was initially carried out in 2001 and will be repeated at least once in five years. The department will keep a constant eye on the constituents’ input/feedback to determine if this loop activity must be undertaken.  

In either of the two loops, any identified course/program modifications are proposed and implemented.

4. Objectives and Learning Outcomes

Objectives are broad goals/statements of what the department would like to achieve. These include student educational objectives, faculty objectives and other department objectives. Learning Outcomes are specific skills that the students will possess at the end of the degree program. Table I lists the Objectives and Learning Outcomes. 

	Objectives
	Learning Outcomes

	1. Graduating students have the knowledge and skills to pursue a career in industry and/or continue their education in graduate programs.

2. Graduates have the knowledge and skills that enable them to participate in life-long learning and to adapt to an ever-changing technological environment.

3. Faculty have enough time in their work schedule to pursue their research interests.
4. Faculty remain current in their fields.

5. The curriculum is up-to-date and reflects the best current thinking about computer science.

6. Enrolled students have opportunities to participate in professional student organizations and pre-professional employment.

7. Our teaching and research facilities consist of state of the art classrooms and equipment. 

8. We are well known and respected in the regional community.

9. Our programs are considered attractive and desirable options by all qualified students in our service community.

10. We retain contact, offer support, and establish a networking community for our alumni.
	1. Students will have a broad understanding of computing at all levels of abstraction (algorithms, architecture, systems, theory, languages). 

2. Students have had the opportunity to focus in depth on selected areas of Computer Science. 
3. Students will have the training to design and implement a large software system and will have the ability to work both individually and collaboratively.

4. Students will have sufficient oral and written communication skills.

5. Students will have the skills to pursue careers in industry and/or continue their education in graduate programs.

6. Students will have the skills to adapt to the evolving technologies in Computer Science. 


Table 1.
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Figure 1.

5. Constituents

Constituents are those that have a vested interest in the capabilities of our future graduates. The constituents to the undergraduate program are:

· University Mission: The mission of the university, college and the department are an important constituent in establishing student educational objectives.

· Students: All current Computer Science majors are important constituents. Senior students and students involved in the ACM student chapter provide invaluable input into the process.

· Alumni: Alumni input is sought via web and paper surveys. We hope to expand csnetwork.calstatela.edu as a principal focal point to interact with the alumni. 

· ABET guidelines: Since we are attempting to gain ABET accreditation, we have taken the ABET accreditation standards as an important focus.

· ACM curricular guidelines: ACM/IEEE curriculum guidelines (2001) have provided invaluable information with respect to our program.

· Industrial representatives: Industry professionals who are the immediate supervisors to our alumni are contacted to provide valuable data. Industry Advisory Board members provide guidance to the academic programs. 

· Faculty: Faculty involved in the Assessment Committee generate assessment data which is discussed with the rest of the faculty. Any curricular changes have to be approved by the department’s Instructional Affairs Committee and the faculty as a whole.

6. Measures

Measures are detailed metrics that indicate whether a specific Learning Outcome has been achieved. Table 2 lists the frequency, methodology and the type of data that is collected for all the measures.

	Measure
	Methodology
	Data Collection
	Frequency

	MFAT
	Major Field Achievement Test is conducted in the CS490 course. All graduating seniors are required to take this test after completion of the core requirements.
	i. Percentile of the median CSULA student from all students taking the test.

ii. Percentile of the median CSULA student from the median of all other institutions taking the test.

iii. Average percentage sub scores from various categories.

iv. MFAT aggregate score and major Grade Point Average of every student.
	Two times a year.

	CS437
	A lab oriented Software Engineering core course. Students are divided into groups and embark on designing, documenting, implementing and presenting the project
	Oral presentation skills.

Written presentation skills.

Collaborative development skills.
	Two times a year.

	CS491AB
	A two quarter course sequence in the core. Each student works individually on designing, documenting, implementing and presenting the project.
	Oral presentation skills.

i. Written presentation skills.

ii. Project development skills.
	Two times a year (Winter-Spring and Summer-Fall).

	Alumni Survey
	CSNetwork Survey and mass mailing.
	Questions targeted towards Learning Outcomes, Support, Status since graduation and Open feed back.
	Once a year.

	Employer Survey
	Telephone and mass mailing.
	Questions targeted towards Learning Outcomes and open ended feedback 
	Once a year.

	Student Survey
	1. CSNetwork Survey (for students at all levels) 

2. Exit Survey (for seniors at the time of graduation checks)
	Questions targeted towards Learning Outcomes, Support, and Open feed back.
	1. Once a year.

2. Every quarter.

	Faculty Survey
	Department meetings
	Questions targeted towards Learning Outcomes.
	At least once a year.


Table 2.

7. Analysis and Course/Program Modifications

The Assessment Committee collects data from various measures listed above and analyses the data against Learning Outcomes. It then determines if the Learning Outcomes are satisfied. Results of the annual internal assessment will be compiled into a departmental Assessment Report. The report will be distributed among all faculty and subject to collective review and discussion. Deficiencies or problems will necessitate further investigation and follow-up action by the curriculum committee. 

Outcomes from Assessment Reports that point out deficiencies or problem in the program will be used to:

· modify course content, and/or its delivery

· modify curriculum (e.g., adding new courses, deleting ones that have become outdated),

· revise or modify modes of instruction(e.g., adding laboratory components). 

These modifications are reviewed and discussed at faculty meetings for possible consideration. After the curriculum change is approved by the department, the program and/or course modification proposals are reviewed by the College Instructional Affairs Committee. Upon approval, the College Instructional Affairs Committee forwards the documents to the Dean, who then forwards them to the University for inclusion in the catalog. 

The department also has an Industry Advisory Board that meets around once a year. Assessment reports are presented to the board. Guidance for our academic programs, both undergraduate and graduate, represents a major board activity.

8. Results and Conclusion

This assessment plan described above is essentially a quality control process and provides a way to improve the curriculum continuously. Major curricular modifications were implemented to the undergraduate curriculum in Computer Science over the last five years. Specific analysis of assessment data is beyond the scope of this paper. A few interesting results are described below.

· MFAT results point to the fact that our median student is placed around the median of all the students taking the test from over 200 institutions. 

· Correlation of MFAT scores and the major Grade Point Average (GPA) of our students are better than 80% indicating that our curriculum is quite standardized. 

· Satisfaction ranking by the students and alumni is right at the median GPA of our graduates. i.e., students are as satisfied as their GPA. 

We are confident that our strong curriculum backed by an assessment plan would lead to ABET accreditation.
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