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I. PROGRAM ASSESSMENT

Continuous improvement is best accomplished when the assessment process is supported by a system that is closely tied to underlying course level instruction. This section describes CSNS, a system that was developed by a faculty member to meet this objective. 
The Computer Science Network Services (CSNS) is a path-breaking web-based system that provides a number of services that facilitate teaching, learning, student administration, and program assessment. CSNS was developed by Dr. Chengyu Sun who is also the assessment coordinator for the Computer Science programs. CSNS has as a goal to combine learning management, student administration, and program assessment into one user friendly system.

CSNS is unique in its breadth of coverage. 

· Some of the established Learning Management Systems, such as Blackboard http://www.blackboard.com/) or Moodle (http://www.moodle.com/), are very course-centric in their approach and focus primarily on course-level content creation and management. Blackboard does not provide any sort of assessment tools. 
· Some of the established Assessment Management Systems, such as TaskStream (https://www.taskstream.com), provide electronic portfolio and assessment management tools. But TaskStream does not integrate or provide services for Learning Management. 
Furthermore both Blackboard and TaskStream are subscription services while CSNS is a homegrown product.  CSNS offers a set of general-purpose yet tightly integrated tools that provides more services than the combined capabilities of Blackboard and TaskStream.
Besides basic course management, CSNS services include forums, surveys, mailing lists, a wiki, news, an online file manager, stored queries, and a charting capability. These components are well integrated with the CSNS core functionality. For instance, each course has a forum associated with it. Since the instructor and the students of the course are automatically subscribed to the forum they will be notified whenever a new entry is posted. On the other hand, each of these components can also be used as a standalone service that is not directly related to teaching and learning. For example, users may use the wiki to create their own home pages.  The flexibility of these components, especially when they are used together, creates many valuable usage scenarios. For example, the assessment process itself is documented on the wiki (http://csns.calstatela.edu/wiki/content/assessment/). 
CSNS went online in Spring 2006, and by Spring 2011 it has served over 1500 students and faculty in more than 300 classes. 

CSNS also performs tasks needed to implement the assessment process. CSNS provides two types of support for program assessment. At the course level, a number of assessment artifacts such as a course journal, skill evaluations, and key assignments can be collected whenever a course is taught. By building assessment elements into everyday teaching and learning, we ensure that program assessment is a rigorous, systematic, and continuous process. In addition to course-level assessment artifacts, CSNS also supports assessment instruments such as opinion surveys, web portfolios, and the Major Field Test—an  external test administrated by the Educational Testing Service (ETS, http://www.ets.org/). 

The CSNS-based assessment process has been demonstrated during both (i) our University-level program review (held once every five years) and (ii) university reaccreditation by WASC (Western Association of Schools and Colleges). In both evaluations CSNS received enthusiastic commendations.

Program Assessment on CSNS is described by the web site hierarchy depicted in Figures 1.1-1.4.  This can be thought of as a family tree with information compiled in a hierarchical pattern as sub-pages below in the hierarchy. The information in these pages gives a complete picture of the methodologies used to evaluate, analyze, document, and maintain both the Program Educational Objectives and Student Learning Outcomes using CSNS.
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II. PROGRAM EDUCATIONAL OBJECTIVES

A. Program Educational Objectives

Program Educational Objectives are broad statements that will describe what graduates are expected to attain within a few years of graduation. The Program Educational Objectives provide the curricular guidelines with respect to the program. 

The existing Program Educational Objectives of the undergraduate program in Computer Science at California State University, Los Angeles are:
1. Students who enter the workforce will have established themselves as effective professionals by having solved real problems through the use of their computer science knowledge and their communication, critical thinking, and problem solving skills.
2. Students who continue in academia will have been successful in pursuing advanced degrees and in demonstrating their ability to master advanced areas of computer science. 
3. Students will have demonstrated their ability to adapt to a rapidly changing environment by having learned and applied new skills and new technologies.
The Program Educational Objectives are published at:

(i) Department web site http://www.calstatela.edu/academic/ecst/cs/objectives.php 
(ii) Program assessment documentation web site http://csns.calstatela.edu/wiki/content/assessment/undergrad/ 
(iii) Computer Science Department office and all faculty offices. 
B. Program Constituencies

The program’s constituencies are those with a vested interest in the capabilities of our graduates. The constituencies of the undergraduate program are:

1. Students: As prospective products of the program the current Computer Science majors represent an important constituency. They take part in the assessment of courses; their input is important for course and curriculum improvement. They also provide input through surveys, conducted at the time of graduation, which help the program assess its Student Learning Outcomes. The Student Learning Outcomes support the Program Educational Objectives, which help prospective students decide whether they wish to pursue a career in Computer Science.  
2. Alumni: Alumni are the product of the program. They reflect and represent the success of the program. Alumni input concerning the Program Educational Objectives is sought via surveys. 

3. Employers: Employers of our graduates are essential in providing input regarding the skills our students must possess to be employed. Industry representatives who are the immediate supervisors to our alumni are asked for feedback concerning Program Educational Objectives. Their guidance helps us determine if the graduates of the program will fit the needs of business and industry.
4. Industry Advisory Board:  The Industry Advisory Board (IAB) consists of industry leaders whose advice is critical in preparing our students for the technical and practical demands of their future employers.  Some Industry Advisory Board members are also our alumni and/or employers of our graduates.  This board provides feedback and suggestions for formulating our Program Educational Objectives. The IAB meets once a year (http://csns.calstatela.edu/wiki/content/assessment/iab/). Meetings are usually held during the Spring quarter to synchronize with the presentation of undergraduate senior design project presentations.  A list of questions concerning Objectives, Learning Outcomes, and Courses is sent to the IAB ahead of the annual meeting to encourage IAB members to think about the relationship between their companies and our program. A formal survey is taken to record feedback.

5. Faculty: The faculty design and deliver the undergraduate curriculum. Their responsibility is to ensure that the curriculum is updated to reflect changing technologies and the skills expected of our graduates. An annual faculty retreat http://csns.calstatela.edu/wiki/content/assessment/retreat_presentations/ is conducted during the Winter quarter. We use the retreat as an opportunity to discuss a broad range of issues regarding the Objectives, Learning Outcomes, and Courses of the undergraduate and the graduate curriculum. 

Besides these constituencies the program adheres to the following frameworks.

Mission: The missions of the university, college and the department are important constituents in establishing Program Educational Objectives and Student Learning Outcomes. 
ABET guidelines: As the external accreditation agency, ABET assures the program’s effectiveness by setting accreditation standards. These standards provide an important input in guiding the Program Educational Objectives and Student Learning Outcomes.

ACM curricular guidelines: ACM/IEEE curriculum guidelines have provided important advice with respect to the computing curricula. There is an ongoing discussion on curriculum that provides input into redesigning the programs.
C. Revision of the Program Educational Objectives

Our Department established an assessment process for the undergraduate degree program which describes the process for revision of Program Educational Objectives. As described in Figure 2.1, this assessment process is a two-loop process. The outer loop, Loop #2, shows the periodic process involved in establishing, assessing and revising the Program Educational Objectives.  This process employs the feedback from various constituencies that have an interest in the outcome of the program.  Loop #2 is relatively a slow loop where assessment occurs usually once every five years, or sooner based on assessment data.
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Figure 2.1: Assessment Process
Program Educational Objectives were originally developed in the 2000-2001 academic year. These were later revised in 2004-2005 academic year and were in effect in the last ABET CAC visit in Fall 2006. Our Program Educational Objectives were revised again in 2010-2011 academic year.
The actual mechanism for revision of Program Educational Objectives is as follows:

· Our Assessment Committee (Raj Pamula, Chengyu Sun, Russ Abbott) develops revised Program Educational Objectives by considering the following input:

a. Existing Program Educational Objectives and Student Learning Outcomes

b. Mission statements (from the University, College and Department)

c. ACM (Association of Computing Machinery) curricular guidelines

d. ABET accreditation standards.

e. Annual feedback from surveys

i. Comments from the constituencies (Alumni, Employers, Faculty and IAB) from annual surveys (conducted during Loop #1 described in Figure 2.1) to an open-ended question:   “enter any suggestions that you think would improve the program”
f. Annual discussions from IAB meetings

i. Comments from a broad range of discussion concerning Objectives, Learning Outcomes and Courses

ii. Responses to questions sent to the IAB ahead of the annual meeting. (See IAB - Section 2)

g. Annual faculty retreat

i. Comments from a broad range of discussion concerning Objectives, Learning Outcomes and Courses that drives the undergraduate curriculum. (See Faculty - Section 2)

· Any revisions to Program Educational Objectives as proposed by the Assessment Committee are considered for adoption during the annual faculty retreat.

· Program Educational Objectives are evaluated for importance by conducting expanded surveys from Alumni, Faculty, Employers and the IAB at least once every five years. Two specific requests are made of the constituencies:

a. To rate the importance of the Program Educational Objective

b. To suggest possible additions, deletions or modifications for any of the Program Educational Objectives.

The timeline for the review process of Program Educational Objectives is outlined in Table 2.1. 
	Date
	Activities

	2006-2012

(Winter/Spring Quarter)
	Annual constituency (students, alumni, employers, IAB and faculty) surveys are conducted 

	2006-2012 

(Winter Quarter)
	Annual faculty retreats



	2006-2012 

(Spring Quarter)
	Annual IAB meetings



	Winter 2010
	Assessment Committee proposed revised Program Educational Objectives.

Revised Program Educational Objectives were adopted by the faculty.

	Fall 2011
	Constituency (alumni, employers, IAB and faculty) surveys are conducted to validate the importance of Program Educational Objectives 


Table 2.1: Program Educational Objectives review timeline

Prior to Winter 2010, our Program Educational Objectives were described as follows: 

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.

As described in Table 2.1, the Program Educational Objectives were revised in Winter 2010 (See Section 2 for a list of the revised Program Educational Objectives). The major revisions are as follows:

· The revised Program Educational Objectives sought to separate our graduates into two categories: (i) those who will enter the work force immediately after graduation and (ii) those who will pursue advanced degrees in graduate programs.
· The revised Program Educational Objectives sought to emphasize the notion of “problem solving”, “critical thinking” and “communication skills” as per the feedback from various constituency surveys.

· The revised Program Educational Objectives are closely tied to the revised Student Learning Outcomes.

Constituency Surveys were conducted in Fall 2011 to validate the importance of the revised Program Educational Objectives. This step completes the process of revising Program Educational Objectives and obtains final approval from all the constituencies.
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Figure 2.2: Importance of Program Educational Objectives
As shown in figure 2.2, all three Program Educational Objectives are deemed important. Assuming all constituencies are weighted equally, all the Program Educational Objectives have received a ranking higher than 4.0/5.0.

· Program Educational Objective #1 received an average ranking of 4.86/5; 
· Program Educational Objective #2 received an average ranking of: 4.43/5; 
· Program Educational Objective #3 received an average ranking of: 4.79/5; 

Thus, the Program Educational Objectives are acceptable to the program constituencies. The assessment process to ensure the achievement of the Program Educational Objectives will be described in Section IV.

In addition, comments from constituency members have been very positive. The qualitative data collected in the IAB meetings reinforces the above results and indicates that the Program Educational Objectives are aligned to the needs of the industry. A few pertinent comments from various constituency members are given in Section IV-D. 

III.  STUDENT OUTCOMES 

A.     Student Outcomes
Student Learning Outcomes are specific skills that students will possess at the end of the degree program. Student Learning Outcomes provide curricular guidelines with respect to the program. The Student Learning Outcomes of the undergraduate program in Computer Science at California State University, Los Angeles are:
1. Students will be able to apply concepts and techniques from computing and mathematics to both theoretical and practical problems.

2. Students will be able to demonstrate fluency in at least one programming language and acquaintance with at least three more.

3. Students will have a strong foundation in the design, analysis, and application of many types of algorithms.

4. Students will have a fundamental understanding of computer systems.

5. Students will have the training to analyze problems and identify and define the computing requirements appropriate to their solutions.

6. Students will have the training to design, implement, and evaluate large software systems working both individually and collaboratively.

7. Students will be able to communicate effectively orally and in writing.

8. Students will have the knowledge, skills, and attitudes for lifelong self-development.

9. Students will have the ability to analyze the local and global impact of computing on individuals and society.

10. Students will have a fundamental understanding of social, professional, ethical, legal, and security issues in computing.

The Student Learning Outcomes are published at:

(i) Department web site http://www.calstatela.edu/academic/ecst/cs/outcomes.php 
(ii) Program assessment documentation site http://csns.calstatela.edu/wiki/content/assessment/undergrad/  
(iii)  Computer Science Department office and all faculty offices. 

 

B.     Relationship of Student Outcomes to Program Educational Objectives
The Program Educational Objectives as outlined under Section 2 are brought to fruition through the Student Learning Outcomes as outlined under Section 3. i.e., the Student Learning Outcomes lay the foundation for our graduating student in achieving the professional goals set out in the Program Educational Objectives. Each Program Educational Objective is closely related to one or more Student Learning Outcome as shown in Figure 3.1 and also described below:
Program Educational objective #1: Students who enter the workforce will have established themselves as effective professionals by having solved real problems through the use of their computer science knowledge and their communication, critical thinking, and problem solving skills.
The following Student Learning Outcomes are largely concerned with the development of the theoretical understanding and skills that are necessary to succeed as software professional. Thus, students that are successful at attaining these outcomes should also find success in the workforce. 

1. Students will be able to apply concepts and techniques from computing and mathematics to both theoretical and practical problems.

2. Students will be able to demonstrate fluency in at least one programming language and acquaintance with at least three more.

3. Students will have a strong foundation in the design, analysis, and application of many types of algorithms.

4. Students will have a fundamental understanding of computer systems.

5. Students will have the training to analyze problems and identify and define the computing requirements appropriate to their solutions.

6. Students will have the training to design, implement, and evaluate large software systems working both individually and collaboratively.

7. Students will be able to communicate effectively orally and in writing.
8. Students will have the knowledge, skills, and attitudes for lifelong self-development.
Program Educational objective #2: Students who continue in academia will have been successful in pursuing advanced degrees and in demonstrating their ability to master advanced areas of computer science. 
The following Student Learning Outcomes are largely concerned with the development of the theoretical understanding and skills that are necessary to succeed as a graduate student. 

1. Students will be able to apply concepts and techniques from computing and mathematics to both theoretical and practical problems.

2. Students will be able to demonstrate fluency in at least one programming language and acquaintance with at least three more.

3. Students will have a strong foundation in the design, analysis, and application of many types of algorithms.

4. Students will have a fundamental understanding of computer systems.

5. Students will have the training to analyze problems and identify and define the computing requirements appropriate to their solutions.

6. Students will have the training to design, implement, and evaluate large software systems working both individually and collaboratively.

7. Students will be able to communicate effectively orally and in writing.

8. Students will have the knowledge, skills, and attitudes for lifelong self-development.
Program Educational objective #3: Students will have demonstrated their ability to adapt to a rapidly changing environment by having learned and applied new skills and new technologies.
The following Student Learning Outcomes are largely concerned with the abilities to be successful throughout their career. Attainment of these outcomes provides graduates with the necessary views of the world that will allow them to adapt to diverse environments.
8. Students will have the knowledge, skills, and attitudes for lifelong self-development.

9. Students will have the ability to analyze the local and global impact of computing on individuals and society.

10. Students will have a fundamental understanding of social, professional, ethical, legal, and security issues in computing.
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Figure 3.1: Program Educational Objectives-Student Learning Outcomes Map

C.     Revision of the Student Learning Outcomes
 
Our Department established an assessment process for the undergraduate degree program which describes the process for establishment and revision of Student Learning Outcomes. Revision of Student Learning Outcomes follows the same process as the revision of Program Educational Objectives as described earlier in Section 2. The outer loop, Loop #2 in Figure 2.1, shows the periodic process involved in establishing, assessing and revising the Student Learning Outcomes.  This process employs feedback from the various constituencies who have an interest in the outcome of the program.  Loop #2 is relatively a slow loop where assessment occurs usually once every five years, or sooner based on assessment data. 
Our Student Learning Outcomes were originally established in the 2000-2001 academic year. These were later revised in 2004-2005 academic year and were in effect in the last ABET CAC visit in Fall 2006. Our Student Learning Outcomes were revised again in Winter 2009.
The actual mechanism for revision of Student Learning Outcomes is as follows:

· Our Assessment Committee (Raj Pamula, Chengyu Sun, Russ Abbott) develops revised Student Learning Outcomes by considering the following input:

a) Existing Program Educational Objectives and Student Learning Outcomes

b) ACM (Association of Computing Machinery) curricular guidelines

c) ABET accreditation standards.

d) Annual feedback from surveys

i) Comments from the constituencies (Alumni, Employers, Faculty and IAB) from annual surveys (conducted during Loop #1 described in Figure 2.1) to an open-ended question:   “enter any suggestions that you think would improve the program”
e) Annual discussions from IAB meetings

i) Comments from a broad range of discussion concerning Objectives, Learning Outcomes and Courses

ii) Responses to questions sent to the IAB ahead of the annual meeting. (See IAB - Section 2)

f) Annual faculty retreat

i) Comments from a broad range of discussion concerning Objectives, Learning Outcomes and Courses that drives the undergraduate curriculum. (See Faculty - Section 2)

· Any revisions to Student Learning Outcomes as proposed by the Assessment Committee are considered for adoption during the annual faculty retreat

· Student Learning Outcomes are evaluated for importance by conducting expanded surveys from Alumni, Faculty, Employers and the IAB at least once every five years. Two specific requests are made of the constituencies:

a) To rate the importance of the Student Learning Outcome
b) To suggest possible additions, deletions or modifications of the Student Learning Outcomes.

The timeline for review process of Student Learning Outcomes is outlined in Table 3.1.

	Date
	Activities

	2006-2012

(Winter/Spring Quarter)
	Annual constituency (students, alumni, employers, IAB and faculty) surveys are conducted.

	2006-2012 

(Winter Quarter)
	Annual faculty retreat



	2006-2012 

(Spring Quarter)
	Annual IAB meeting



	Winter 2009
	Assessment Committee proposed revised Student Learning Outcomes.

Revised Student Learning Outcomes were adopted by the faculty.

	Fall 2011
	Constituency (students, alumni, employers, IAB and faculty) surveys conducted to validate the importance of Student Learning Outcomes 


Table 3.1: Student Learning Outcomes review timeline

Prior to Winter 2009, our Student Learning Outcomes were as follows: 

1. Students will have a broad understanding of computing at all levels of abstraction. 

a. Graduating students will have a strong foundation in the design, analysis, and application of many types of algorithms.

b. Graduating students will have a fundamental understanding of Computer Architecture and Operating Systems.

c. Graduating students will have a fundamental understanding of Automata Theory.

d. Graduating students will have a fundamental understanding of Programming language Paradigms.

e. Graduating students will be able to demonstrate fluency in at least one programming language and acquaintance with several more.

f. Graduating students will have fluency in at least one Operating System and acquaintance with several more.

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. 

As described in Table 3.1, the Student Learning Outcomes were revised (See Section 3A for a list of the revised Student Learning Outcomes) in 2009. The revised Student Learning Outcomes are ensured of having appropriate assessment measures tied to the underlying curriculum.
The major reasons are described below:

· At the time when the Student Learning Outcomes were revised in 2006, the ABET CAC criteria did not indicate a set of standard program outcomes similar to the Engineering Criteria. However, in 2007/2008, CAC adopted a set of standard “a..k” criteria. As ABET is an important program constituency, we decided to restructure the Student Learning Outcomes to meet all the ABET CAC “a..k” criteria.

· The revised Student Learning Outcomes spell out the skill areas of “computing” and list them as independent outcomes, which were earlier listed as  #1 (“a..f”). 

· The revised Student Learning Outcomes also avoid confusion with the revised “a..k” general criteria established by the Computing Accreditation Commission of ABET. 
· The revised Student Learning Outcomes reflect feedback from all constituencies. 

Constituency Surveys were conducted to validate the importance of Student Learning Outcomes. This step completes the process of revising Student Learning Outcomes and obtains final approval from all the constituencies.
As shown in figure 3.2, all ten Student Learning Outcomes are deemed important. Assuming all constituencies are weighted equally, all the Student Learning Outcomes have received a ranking higher than 4.0/5.0:

· Student Learning Outcomes #1 received a ranking of 4.55/5; 
· Student Learning Outcomes #2 received a ranking of 4.57/5; 
· Student Learning Outcomes #3 received a ranking of 4.52/5; 
· Student Learning Outcomes #4 received a ranking of 4.54/5; 
· Student Learning Outcomes #5 received a ranking of 4.52/5; 
· Student Learning Outcomes #6 received a ranking of 4.54/5; 
· Student Learning Outcomes #7 received a ranking of 4.47/5; 
· Student Learning Outcomes #8 received a ranking of 4.42/5; 
· Student Learning Outcomes #9 received a ranking of 4.17/5; 
· Student Learning Outcomes #10 received a ranking of 4.33/5; 
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Figure 3.2: Importance of Student Learning Outcomes
Thus, the Student Learning Outcomes are acceptable to the program constituencies. The assessment process to ensure the achievement of the Student Learning Outcomes will be described in Section IV.

In addition, comments from constituency members have been very positive. The qualitative data collected in the IAB meetings reinforces the above results and indicates that the Student Learning Outcomes are aligned to the needs of the industry. A few pertinent comments from various constituency members are given in Section IV-D.

IV.  CONTINUOUS IMPROVEMENT

Continuous improvement is best accomplished when the assessment process is supported by a system that is closely tied to underlying course level instruction. This section describes CSNS, a system that was developed by a faculty member to meet this objective. 
The Computer Science Network Services (CSNS) is a path-breaking web-based system that provides a number of services that facilitate teaching, learning, student administration, and program assessment. CSNS was developed by Dr. Chengyu Sun who is also the assessment coordinator for the Computer Science programs. CSNS has as a goal to combine learning management, student administration, and program assessment into one user friendly system.

CSNS is unique in its breadth of coverage. 

· Some of the established Learning Management Systems, such as Blackboard http://www.blackboard.com/) or Moodle (http://www.moodle.com/), are very course-centric in their approach and focus primarily on course-level content creation and management. Blackboard does not provide any sort of assessment tools. 
· Some of the established Assessment Management Systems, such as TaskStream (https://www.taskstream.com), provide electronic portfolio and assessment management tools. But TaskStream does not integrate or provide services for Learning Management. 
Furthermore both Blackboard and TaskStream are subscription services while CSNS is a homegrown product.  CSNS offers a set of general-purpose yet tightly integrated tools that provides more services than the combined capabilities of Blackboard and TaskStream.
Besides basic course management, CSNS services include forums, surveys, mailing lists, a wiki, news, an online file manager, stored queries, and a charting capability. These components are well integrated with the CSNS core functionality. For instance, each course has a forum associated with it. Since the instructor and the students of the course are automatically subscribed to the forum they will be notified whenever a new entry is posted. On the other hand, each of these components can also be used as a standalone service that is not directly related to teaching and learning. For example, users may use the wiki to create their own home pages.  The flexibility of these components, especially when they are used together, creates many valuable usage scenarios. For example, the assessment process itself is documented on the wiki (http://csns.calstatela.edu/wiki/content/assessment/). 
CSNS went online in Spring 2006, and by Spring 2011 it has served over 1500 students and faculty in more than 300 classes. 

CSNS also performs tasks needed to implement the assessment process. CSNS provides two types of support for program assessment. At the course level, a number of assessment artifacts such as a course journal, skill evaluations, and key assignments can be collected whenever a course is taught. By building assessment elements into everyday teaching and learning, we ensure that program assessment is a rigorous, systematic, and continuous process. In addition to course-level assessment artifacts, CSNS also supports assessment instruments such as opinion surveys, web portfolios, and the Major Field Test—an  external test administrated by the Educational Testing Service (ETS, http://www.ets.org/). 

The CSNS-based assessment process has been demonstrated during both (i) our University-level program review (held once every five years) and (ii) university reaccreditation by WASC (Western Association of Schools and Colleges). In both evaluations CSNS received enthusiastic commendations.

The methodologies used to evaluate, analyze, document, and maintain both the Program Educational Objectives and Student Learning Outcomes using CSNS are described in the sections below.
A. Program Educational Objectives  
Assessment and evaluation of the extent to which the program educational objectives are met is held once every five years (or sooner) based on trends observed during the annual assessment. As described under Section 2. the annual assessment process consists of constituency surveys, IAB meetings and annual faculty retreats.  

Since the Program Educational Objectives are strongly related to the Student Learning Outcomes, an indirect measure of whether the Program Educational Objectives are satisfied is the extent to which the underlying Student Learning Outcomes are satisfied. As described in Section B-3, all ten Student Learning Outcomes have been achieved. 
The following annual constituency surveys are used to evaluate the extent to which the Program Educational objectives have been achieved. 

· Alumni Survey

· Employers' Survey

· Faculty Survey
· IAB Survey
CSNS allows the assessment coordinator to administer the surveys to the appropriate alumni, faculty and IAB groups. 

Copies of the surveys conducted during the 2011-2012 cycle are described in the 2012 Assessment Report (see Section D-1 below).

Following are analyses of the Program Educational Objectives.
Program Educational Objective #1: Students who enter the workforce will have established themselves as effective professionals by having solved real problems through the use of their computer science knowledge and their communication, critical thinking, and problem solving skills.
As Figure 4.1 illustrates alumni, employer, and faculty have all been satisfied by the achievement of this objective. Average survey ranking shows that alumni, faculty and alumni strongly agreed that our program is achieving this objective very well. 
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Figure 4.1: Satisfaction of Program Educational objective #1

Alumni responses on the annual surveys indicated that they are all currently employed in Computer Science-related industries such as Defense, IT, Consulting,   Healthcare, Government, etc.. 

Program Educational objective #2: Students who continue in academia will have been successful in pursuing advanced degrees and in demonstrating their ability to master advanced areas of computer science. 
As Figure 4.2 illustrates alumni, IAB, and faculty have all been satisfied by the achievement of this objective. 
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Figure 4.2: Satisfaction of Program Educational Objective #2 
In addition, alumni were asked the following question on the annual survey: 
Have you received/are you pursuing any additional professional development and/or advanced degrees after obtaining your B.S. degree?
The responses vary from year to year. The summary analysis below is based on the self-reported data by the alumni over the past five years. Faculty experience indicates that the analysis below is fairly accurate. 

· Three students (Myle Ott, Rone Lim, Daniel Firpo) are expected to complete their PhD in Computer Science in the next one year while another student (Sanmit Narveekar) is set to start his PhD in 2012.

· Approximately 20% of the respondents indicated that they have received a Master of Science (MS) degree in Computer Science. 
· All “Outstanding Graduating Seniors” since 1990 (whose names are displayed on a plaque in the Department of Computer Science) have either completed or are currently enrolled in an M.S or PhD program.
· Approximately 2% of the respondents indicated that they have received a Master’s degree other than in Computer Science, such as an MBA, JD, or in another discipline.

· Approximately 10% of the respondents indicated that they have received Professional Certificates such as from CISCO, Microsoft, IBM, Oracle, SUN etc.,

Program Educational objective #3: Students will have demonstrated their ability to adapt to a rapidly changing environment by having learned and applied new skills and new technologies.
As Figure 4.3 illustrates alumni, IAB, and faculty have all been satisfied by the achievement of this objective. 
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Figure 4.3: Satisfaction of Program Educational Objective #3 

The results described above confirm that our program is attaining all three Program Educational Objectives. In addition, comments from constituency members have been very positive over the last five years. The qualitative data collected in the IAB meetings reinforces the findings from constituency surveys. In all meetings since the last ABET visit, our industrial advisors agree that our program is meeting the educational objectives satisfactorily. 

A few pertinent comments from alumni and IAB are included in Section4. However, the number of responses from the employers has been low when compared to the number of responses from the other constituencies.

B. Student Outcomes

As described in Figure 2.1, assessment for the undergraduate degree program is a two-loop process. The inner loop, loop #1, describes how the Student Learning Outcomes are evaluated by collecting data from various measures.   Loop#1 is a fast loop where Student Learning Outcomes are assessed annually and ensure continuous improvement both at the course level and at the program level. Results of each year’s assessment measures are used to provide information to help guide refinements to the program. This process is detailed in the following sub-sections.
B-1: Assessment measures on CSNS

B-2: Assessment data collection on CSNS

B-3: Analysis of Student Learning Outcomes

B-4: ABET criteria – Student Learning Outcomes mapping

B-1 Assessment measures on CSNS

Assessment measures (Direct or Indirect) are detailed metrics that assist in assessing whether a specific Learning Outcome has been achieved.  Direct measures provide for the direct examination or skills against measureable performance indicators; indirect measures are based on opinions expressed in surveys, during IAM meetings, and through other channels. Thus, direct measures of a learning outcome reveal what students know and can do while indirect measures suggest why performance was above or below expectations and what might be done for improvement. Both direct and indirect measures are employed for assessment purposes with all direct measures embedded in relevant courses. The four types of measures employed are Skill evaluations, Course assignments, Major Field Test, and Surveys.
· Skill Evaluations

Skill Evaluation is a direct measure that allows faculty to directly observe a student's demonstration of a particular skill using certain performance indicators. 
Prior to 2011, we employed a summative assessment of skills that were determined by the faculty. This practice was modified after the faculty in the Assessment Committee attended an ABET sponsored Faculty Workshop on Sustainable Assessment Processes. 

The new process defines the performance indicators by well-defined rubrics that generally contain three components:

(i) Dimensions: the specific Performance Indicator being evaluated

(ii) Scale:  the possible levels of performance usually on a 5 point scale

(iii) Description: a specification of the required student performance for each level
Rubrics provide clear criteria for each level of performance so those who conduct the assessment can make objective decisions, and those who are being evaluated know exactly what they need to accomplish. The rubrics were developed in Spring 2011 and are being employed in the 2011-2012 assessment cycle. Skills are evaluated in certain courses as described in Table 4.1. The rubrics to evaluate the skills are described in Tables 4.2 - 4.7.  CSNS provides an easy-to-use mechanism to collect the data from skill evaluations every time the course is taught, usually once or twice a year. 
· Course Assignments

Since courses contribute to the achievement of Student Learning Outcomes, data can be compiled from courses to evaluate those outcomes. These direct measures are in the form of Course Assignments such as projects, papers, exams, presentations, and portfolios. Note that we do not assess each Student Learning Outcome in each course that contributes to that outcome. Instead we choose certain courses that allow us to measure how well each Student Learning Outcome is being met. 

These assignments are carefully determined by the assessment committee, and in most cases, the artifacts collected from these assignments are a part of a student’s assessment portfolio. A summary of these course assignments are described in Table 4.8.  
The course management module in CSNS allows faculty to easily create assignments. Assignments require either that students upload their solutions as files or that they complete the assignment online using a web browser. Key assignments that contribute assessment data to certain Student Learning Outcomes are chosen for collection. The data is collected every time the course is taught, usually once or twice a year.

· MFT

The Major Field Test (MFT) is designed by the Educational Testing Service (ETS, http://www.ets.org/) to measure the knowledge and understanding obtained by students. The MFT exam is currently utilized by over 230 institutions and more than 9,100 students.  This direct measure provides comprehensive data (a standardized score and a national percentile for each student) enabling us to evaluate student performance and compare it to programs at similar institutions nationwide. The MFT also provides three indicators.

(i) Assessment Indicator #1: Programming

(ii) Assessment Indicator #2: Discrete Structures and Algorithms
(iii) Assessment Indicator #3: Systems: Architecture/Operating Systems/Networking/Database
Each indicator provides the mean (average) percent correct of test questions answered in that particular subdomains/content areas for the class as a whole. These indicators are tied closely to the Student Learning Outcomes as described in Table 4.9.

The MFT is usually conducted once a year. Data reports produced by ETS are easily imported to CSNS. 
· Surveys

Surveys provide indirect measures which gather perceptions of learning, opinions about learning or reflections on learning.  Surveys also provide a means to ask qualitative open ended questions. Surveys are collected from five of our constituencies - students, faculty, alumni, employers, and industry partners. 
Employers’ survey is sought by contacting the immediate supervisors to our alumni.
Surveys are targeted towards determining the “importance” and “satisfaction” of Student Learning Outcomes. 
Surveys on the “satisfaction” of the learning outcomes indicate how well we achieve each learning outcome. These surveys are conducted every year.

The annual surveys are expanded, usually once in five years, to determine the satisfaction and importance of both Student Learning Outcomes and Program Educational Objectives. In essence, the annual surveys provide assessment data required during Loop #1 (see Figure 2.1) activities while the expanded surveys provide additional assessment data required during Loop #2 activities. 

A list of all survey links (conducted in 2011-2012) from various constituencies is included in Appendix A.   

	


	Skill
	Performance
 Indicators
	Courses

	Team Work
	Rubric
(Table 4.2)
	CS337, CS437, CS496A, CS496C

	Oral Communication
	Rubric
(Table 4.3)
	CS337, CS437,  CS496A, CS496C

	Written Communication
	Rubric
(Table 4.4)
	CS437, CS496C

	Software Engineering - Requirements
	Rubric
(Table 4.5)
	CS337, CS496A

	Software Engineering – Design
	Rubric
(Table 4.6)
	CS437, CS496B

	Software Engineering - Implementation
	Rubric
(Table 4.7)
	CS437, CS496C


Table 4.1: Skill Evaluations

	Performance

Indicator
	1

Poor
	2

Insufficient
	3

Satisfactory
	4

Good
	5

Excellent

	Participation

 
	Does not provide any ideas when participating in the group and in classroom discussion. Refuses to participate.
	 Rarely provides useful ideas when participating in the group and in classroom discussion. May refuse to participate.
	 Sometimes provides useful ideas when participating in the group and in classroom discussion. A satisfactory group member who does what is required.
	 Usually provides useful ideas when participating in the group and in classroom discussion.
	Routinely provides useful ideas when participating in the group and in classroom discussion.  

	Problem-solving

 
	Pretends to solve problems; Causes disruption to others work.
	Does not try to solve problems or help others solve problems. Lets others do the work.
	Does not suggest or refine solutions, but is willing to try out solutions suggested by others.
	Refines solutions suggested by others.
	Actively looks for and suggests solutions to problems.

	Attitude

 
	Is always  publicly critical of the project or the work of other members of the group. Has a negative attitude towards every aspect.
	Is often publicly critical of the project or the work of other members of the group. Is often negative about the task(s).
	Is occasionally publicly critical of the project or the work of other members of the group. Usually has a positive attitude about the task(s).
	Is rarely publicly critical of the project or the work of others. Often has a positive attitude about the task(s).
	Is never publicly critical of the project or the work of others. Always has a positive attitude about the task(s).

	Contribution
	Does not complete any assigned tasks and uses others to complete his/her work.

A dis-interested team member who relies on others to complete the overall project.
	Completed most of the individual tasks but did not assist other group members during the project.

A passive team member who does not care about the overall project.
	Completed individual task and assisted other group members some times during the project.

A good team member but needs to try harder to complete the overall project.

 
	Completed most of the assigned tasks. Volunteered to assist group members in finishing the  tasks.

A strong group member who tries hard to complete the project.
	Completed all assigned tasks. Always assisted other group members in finishing off the tasks.

A group leader who works hard to complete the overall project.

	Interaction
	Does not listen to other team members.
	Rarely listens to, shares with, and supports the efforts of others.
	Often listens to, shares with, and supports the efforts of others
	Usually listens to, shares, with, and supports the efforts of others.
	Almost always listens to, shares with, and supports the efforts of others.


Table 4.2: Team Work Rubric

	Performance

Indicator
	1

Poor
	2

Insufficient
	3

Satisfactory
	4

Good
	5

Excellent

	Logical organization
	Poor organization. Introduction and main points are undeveloped.
	Not well organized and audience has difficulty following the presentation; main points are unclear.
	Satisfactory organization; good introduction and conclusion; transitions are somewhat sudden; points are often not made clearly.
	Good organization; clear introduction and conclusion; main points well stated; few lapses in transitions; most points made clearly.
	Superb organization in logical sequence that is easily understood by the audience. Clear introduction; main points well stated with good transitions; clear summary and conclusion.

	English

Language
	Audience unable to follow most of the presentation because of language difficulties.
	Many grammatical errors; speaks in incomplete sentences; accent difficult to understand.
	Few grammatical errors; but sentences are either incomplete or run on. Accent requires significant effort to understand. Uses few English colloquial expressions.
	Few grammatical errors; some sentences are either incomplete or run on; minimal accent; speaks what would normally be considered standard English.
	No grammatical errors with exceptional sentence structures; fluent and elegant English.

	Technical vocabulary
	Seems unsure of the technical vocabulary.
	Limited vocabulary with many errors; terms often used incorrectly.
	Limited vocabulary; makes errors on a few terms; but overall does not embarrass him/herself technically.
	Good use of technical terms but is slightly unsure of certain terms.
	Exceptional use of technical terms; explains them well when necessary; uses language that is appropriate to the audience level.

	Presentation

Aids
	Slides seem to have been cut-and pasted together; No connection between slides.
	Boring slides; Speaker seems unsure of what is coming next;
	Slides seem to contain the right information but no apparent effort made to create truly effective and engaging slides.
	Generally good set of slides; Conveys the main points reasonably well in a traditional way.
	Well rehearsed, informative, creative, and engaging slide presentation.

	Audience interaction
	Makes no contact with audience and seems unaware of audience reactions.
	Makes occasional eye contact with audience but seems to read from prepared notes.
	Makes eye contact with at least a portion of audience; style does not invite audience participation; responds only briefly to audience questions.
	Maintains good eye contact with audience but some responses to audience questions are incomplete.
	Makes exceptional rapport with audience and responds to questions openly, honestly, and completely.


Table 4.3:  Oral Communication scoring rubric

	Performance

Indicator
	1

Poor
	2

Insufficient
	3

Satisfactory
	4

Good
	5

Excellent

	Document organization
	No organization
	Little evidence of organization with poor transitions
	Logical organization with few lapses and acceptable transitions
	Logical organization that displays completeness with few lapses in transitions
	Exceptional organization and provides effective transitions.

	Section

 content
	Demonstrates no focus on the topic.
	Demonstrates insufficient focus on the topic and provides few details.
	Maintains focus on the topic and provides adequate if minimal details
	Maintains good focus on the topic and provides sufficient details
	Maintains exceptional focus on the topic and provides ample supporting details

	Sentence 

structure
	Does not follow the rules of English grammar.
	Many grammatical errors in each paragraph.
	Few grammatical errors but displays limited variety in sentence length and structure.
	Few grammatical errors and sentences are appropriately varied in length and structure.
	No grammatical errors with exceptional, varied, and appropriate sentence structure.

	Technical 

vocabulary
	Virtually no command of technical vocabulary.
	Limited use of technical vocabulary and makes many errors.
	Limited use of technical vocabulary but makes a few errors.
	Appropriate use of technical vocabulary; makes few errors;
	Exceptional use of technical vocabulary.

	Graphical 

depictions
	No graphical depictions
	Very few graphical depictions
	Uses sufficient graphical depictions but not tied to the text and with poor aesthetics
	Appropriate graphical depictions that is tied to the text but with poor aesthetics
	Exceptional depiction of graphics that is also aesthetically pleasing.


Table 4.4: Written Communication Scoring Rubric

	Performance

Indicator

	1

Poor

	2

Insufficient

	3

Satisfactory

	4

Good

	5

Excellent


	Development Process
	Does not understand the waterfall development process. Not familiar with the four development phases of Analysis, Design, Implementation, and Test.

	Requirement reviews and design reviews are carried out, but the relationship between the reviews and implementation is vague.

	Requirement reviews and design reviews are conducted and the relationship between the reviews and implementation is established.

	Requirements analysis and design, implementation, and testing are planned using available tools such as MS Project.

	Requirement analysis and design, implementation, and testing are clearly planned and reasonable. All requirements defined in the analysis phase can be traceable to the design and the eventual implementation. Produces a rigorous development plan and schedule.


	Requirements 
Accuracy
	Most requirements are wrong, invalid or not needed.

	Many requirements are either not valid or not needed.

	Many requirements are valid while some requirements are not fully understood.

 

	Most requirements are a valid need in the software.

	Each and every requirement is a valid need in the software.


	Requirements
Documentation
	SRS document does not address any of the requirements clearly.

	SRS document is sketchy and unclear with regards to many requirements.

	SRS document is somewhat clear and addresses many of the requirements in sufficient detail.

	SRS document is clear and addresses most of the requirements in sufficient detail.

	SRS document is clear, understandable and addresses all the requirements in sufficient detail.



	


Table 4.5: Software Engineering - Requirements

	Performance

Indicator

	1

Poor

	2

Insufficient

	3

Satisfactory

	4

Good

	5

Excellent


	Program
Design
	Shows virtually no understanding of the use of abstraction mechanisms.

	Shows some understanding of the use of abstraction mechanisms.

	Understands the process of object-oriented and functional design.

	Understands how to write functions that abstract out the essential elements of a function and hide representation and other lower-level issues.

	Demonstrates the ability to factor out appropriate abstractions in virtually all situations.


	Libraries and frameworks
	Does not understand the value of libraries and frameworks.

	Understands the value of libraries and frameworks but rarely uses them.

	Understands the value of libraries and frameworks and uses them on occasion.

	Understands the value of libraries and functions and uses them most of the time.

	Understands the value of libraries and functions and uses them whenever possible.


	Design 
Patterns
	Design patterns are either unknown or used incorrectly.

	Some knowledge of design patterns, but makes little use of them.

	Analysis and design contains the correct use of design patterns, but only a few patterns are known well enough to be employed.

	A large number of design patterns are known and their use is understood to a large extent.

	A wide variety of design patterns are correctly used to speed up the design process while creating more reliable and reusable programs.



	


Table 4.6: Software Engineering – Design

	Performance

Indicator

	1

Poor

	2

Insufficient

	3

Satisfactory

	4

Good

	5

Excellent


	Programming paradigms
	Does not understand concepts from programming paradigms (object oriented and functional).

	Does not quite understand concepts from programming paradigms (object oriented and functional).

	Understands and uses concepts from programming paradigms (object oriented and functional) some of the time.

	Understands and uses concepts from programming paradigms (object oriented and functional) most of the time.

	Understands and uses concepts from programming paradigms (object oriented and functional) when appropriate.


	Functions and methods
	Functions/methods are usually longer than 2 dozen lines of code.

	Functions/methods are often longer than 2 dozen lines of code.

	Functions/methods are sometimes longer than 2 dozen lines of code.

	Functions/methods are generally shorter than 2 dozen lines of code.

	Functions/methods are almost never more than 2 dozen lines of code.


	Testing
	Has no concept of testing. Stubs and drivers are not considered in the development stage. Does not use a testing framework.

	Understands the concept of testing. Drivers and stubs are used but not well defined. May use a testing framework but only minimally.

	Aware of the importance of testing. The use of stubs and drivers is considered before implementation. Uses a testing framework consistently.

	Makes testing plans, and testing is integrated with development. Stubs and drivers are written before further implementation. Writes test cases for a testing framework before writing code.

	Makes testing plans, and testing is integrated with development. Stubs and drivers are written before further implementation. Writes test cases for a testing framework before writing code. Produces rigorous test reports.



	


Table4.7: Software Engineering - Implementation

	Course
	Assignments
	Comments

	CS101
	Ethical Issues
	Each student uploads project presentation slides for this assignment. 

Measurable: Demonstrate the level of competence or knowledge.

	CS301
	Societal Impact of Computing

Ethical Issues
	Each student takes exam(s) for the two topics.

Measurable: Achievement of skills in terms of absolute levels of mastery. 

	CS337
	Project Requirement Document
	Each student (or a group of students) uploads a project Requirement Document and does a formal presentation.

Measurable: Achievement of skills as evaluated by the faculty.

	CS437
	Project Design Document 

Project Documentation
	Each student (or a group of students) uploads a Project Design Document and Project Report and does a formal presentation.

Measurable: Achievement of skills as evaluated by the faculty.

	CS490
	A1 – Theory

A2 - Programming

A3 - Algorithms

A4 - Systems

Major GPA
	Each student takes the MFT Assessment Tests, which consists of four topics (A1, A2, A3, and A4) related to those Student Learning Outcomes. These are referred to as Assessment Indicator #1, Assessment Indicator #2, Assessment Indicator #3 and Assessment Indicator #4.

Measurable: Achievement of skills in terms of absolute levels of mastery. 
The student's Computer Science GPA. 

Measurable: MFT-GPA correlation

	CS491A/CS496A
	Project Requirement Document
	Each student (or a group of students) submits a Project Requirement Document at the end of this class and does a formal presentation.

Measurable: Achievement of skills as evaluated by the faculty.

	CS496B
	Project Design Document
	Each student (or a group of students) submits a Project Requirement Design Document at the end of this class and does a formal presentation.

Measurable: Achievement of skills as evaluated by the faculty.

	CS491B/CS496C
	Project

Project Documentation

Project Presentation

Project Poster
	Each student (or a group of students) submits the following documents and does a formal presentation.

Project*
Each student (or a group of students) uploads a project in a zip or gzip file, presumably including everything - source code, binaries, libraries needed, documentation, and so on, to this assignment. 

Project Documentation
Each student (or a group of students) uploads project documentation in a zip or gzip file. The documentation may include a design document, a project report, a user manual, and other documents related to the project. 

Project Presentation
Each student (or a group of students) uploads presentation slides. 

Project Poster
Each student (or a group of students) uploads a poster in the specified layout. These posters are displayed at the Department and College Industry Advisory Board meetings.

Measurable: Achievement of skills as evaluated by the faculty and the Industry Advisory Board. (If the project is good, the instructor can put the word "Good" in the Notes field of the grade form so the project can get a gold star in the project listings on CSNS)

	TECH250
	Societal Impact of Computing

Lifelong Learning
	Each student takes exam(s) and submits assignments for the two topics.

Measurable: Achievement of skills in terms of absolute levels of mastery.


Table 4.8: Course Assignments

B-2 Assessment data collection on CSNS

CSNS is the centerpiece in implementing the assessment data collection process from the measures described in Section B-1. Each Student Learning Outcome is assessed by multiple measures as defined by the mapping in Figure 4.4. For example, SLO #4 derives data from measures implemented by MFT, CS490 course, and Surveys.  
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Figure 4.4: Student Learning Outcomes – Measures Map

Data collected from various measures employed for each Student Learning Outcome is indicated in Table 4.9. A few characteristics indicated in Table 4.9 are as follows:

· Data: Refers to the actual data collected from the indicated direct or indirect measure.
· Type: Refers to the type of the measure as one of the following (as defined earlier in Section B-1)

· Assignment

· MFT Skill Evaluation

· Survey 
· Target: Refers to the satisfactory level for achievement by the measure. Note that the target value is normally indicated as a number on a 5 point scale, if not specified otherwise.
· Frequency: Refers to the number of times the measure is employed in a year.
	SLOs
	Measure
Data
	Measure
Type
	Measure
Target
	Measure
Frequency

	1. 
	CS490 Assessment Indicator #1 
MFT Assessment Indicator #2 


SLO-1 Satisfaction Survey 
	Course Assignment 

MFT

Survey
	3 or higher

50th percentile or higher (based on the mean score of our students and the distribution of the mean scores of all the institutions). 

50% or higher (measured in the percentage of the questions answered correctly by the students in the class).

3 or higher
	1 or 2 times a year

1 or 2 times a year

1 time a year

	2. 
	CS490 Assessment Indicator #2 
MFT Assessment Indicator #1 


SLO-2 Satisfaction Survey 
	Course Assignment 

MFT

Survey
	3 or higher

50th percentile or higher (based on the mean score of our students and the distribution of the mean scores of all the institutions). 

50% or higher (measured in the percentage of the questions answered correctly by the students in the class).

3 or higher
	1 or 2 times a year

1 or 2 times a year

1 time a year

	3. 
	CS490 Assessment Indicator #3 
MFT Assessment Indicator #2 


SLO-3 Satisfaction Survey 
	Course Assignment 

MFT

Survey
	3 or higher

50th percentile or higher (based on the mean score of our students and the distribution of the mean scores of all the institutions). 

50% or higher (measured in the percentage of the questions answered correctly by the students in the class).

3 or higher
	1 or 2 times a year

1 or 2 times a year

1 time a year

	4. 
	CS490 Assessment Indicator #4 
MFT Assessment Indicator #3 


SLO-4 Satisfaction Survey
	Course Assignment 

MFT

Survey
	3 or higher

50th percentile or higher (based on the mean score of our students and the distribution of the mean scores of all the institutions). 

50% or higher (measured in the percentage of the questions answered correctly by the students in the class).

3 or higher
	1 or 2 times a year

1 or 2 times a year

1 time a year

	5. 
	CS337 Skill Evaluation 
CS496A Skill Evaluation 
SLO-5 Satisfaction Survey
	Skill evaluation

Skill evaluation

Survey
	3 or higher

3 or higher

3 or higher
	1 or 2 times a year

1 or 2 times a year

1 time a year

	6. 
	CS437 Skill Evaluation 
CS496C Skill Evaluation
SLO-6 Satisfaction Survey
	Skill evaluation

Skill evaluation

Survey
	3 or higher

3 or higher

3 or higher
	1 or 2 times a year

1 or 2 times a year

1 time a year

	7. 
	CS337/CS437 Skill Evaluation 
CS496ABC Skill Evaluation 
CS337/CS437 Skill Evaluation 
CS496ABC Skill Evaluation 
SLO-7 Satisfaction Survey  
	Skill evaluation

Skill evaluation

Skill evaluation

Skill evaluation

Survey
	3 or higher

3 or higher

3 or higher

3 or higher

3 or higher
	1 or 2 times a year

1 or 2 times a year

1 or 2 times a year

1 or 2 times a year

1 time a year

	8. 
	TECH250/GE Block E Assignment 
SLO-8 Satisfaction Survey 
	Course Assignment 

Survey
	3 or higher

3 or higher
	1 or 2 times a year

1 or 2 times a year

	9. 
	CS301 Assignment 
TECH250 Assignment 
SLO-9 Satisfaction Survey 
	Course Assignment 

Course Assignment 

Survey
	3 or higher

3 or higher

3 or higher
	1 or 2 times a year

1 or 2 times a year

1 time a year

	10. 
	CS101 Assignment 
CS301 Assignment 
SLO-10 Satisfaction Survey
	Course Assignment 

Course Assignment 

Survey
	3 or higher

3 or higher

3 or higher
	2 or 3 times a year

1 or 2 times a year

1 time a year

	1,2,3,4
(Overall)
	MFT Median Score Percentile
CS490  Tests Average 
MFT Score-Major GPA Correlation
	MFT

Course Assignment

MFT
	50th Percentile or higher

12 or higher (on a 20 point scale)

75th Percentile or higher
	1 or 2 times a year

1 or 2 times a year

1 or 2 times a year


Table 4.9: Data Collection
B-3 Analysis of Student Learning Outcomes
Data collected from various measures is analyzed to determine whether the achievement target for each Student Learning Outcome is met. Note the following:

· CSNS has built in tools to query the assessment data and display the data graphically. 

· Quarter labels on the X-axis refer to the individual quarter and year when the data was collected. For example, F10 refers to Fall 2010, S11 refers to Spring 2011 and W12 refers to Winter 2012.

· The number of survey responses from the employers is very low (especially in 2009 & 2010) when compared to the number of responses from the other constituencies.
· MFT data collected in Spring 2012 is included in Appendix B. The data has not yet been normalized by ETS.
Each of the Student Learning Outcomes is analyzed below:

Student Learning Outcome #1: Students will be able to apply concepts and techniques from computing and mathematics to both theoretical and practical problems.
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Figure 4.10: MFT Assessment Indicator Results (2006-2011)
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Figure 4.12: CS490 Assessment Indicator Results (Quarterly)
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Figure 4.13: Survey Results
Analysis:

· From 2006-2011, our students placed in the 62nd percentile on MFT (based on the mean score of our students and the distribution of the mean scores of all the institutions. Our students’ mean score on the MFT is 38% (measured as the percentage of the questions that are answered correctly). (See Figure 4.10). 

· It should be noted that since our class sizes are relatively small; there can large fluctuations from year to year, e.g., S09 vs. S11. (See Figure 4.11)

· The scores have been increasing over the last three years. This could also be attributed to increasing preparation in the CS490 course before taking the MFT. (See Figure 4.11)

· The results on the internal exam in CS490 indicate that the student average is around 3.25/5. (See Figure 4.12)

· Students, Alumni, Faculty, Employer and IAB surveys have all been satisfactory. (See Figure 4.13)

· All results exceed the target levels. Even though, the results are higher than the national averages, there is considerable room for improvement.

Student Learning Outcome #2: Students will be able to demonstrate fluency in at least one programming language and acquaintance with at least three more.
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Figure 4.14: MFT Assessment Indicator Results (2006-2011)
Figure 4.15: MFT Assessment Indicator Results (Quarterly)[image: image188.png]National Percen
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Figure 4.16: CS490 Assessment Indicator Results (Quarterly)

Figure 4.17: Survey Results
Analysis:

· From 2006-2011, our students placed in the 58th percentile on the MFT (based on the mean score of our students and the distribution of the mean scores of all the institutions). Our students’ mean score on the MFT is 61% (measured as the percentage of the questions that are answered correctly). (See Figure 4.14)

· It should be noted that since our class sizes are relatively small; there is a big fluctuation in the results as indicated in S09 and S11. (See Figure 4.15)

· The scores have been increasing over the last three years. This could also be attributed to increasing preparation in the CS490 course before taking the MFT. (See Figure 4.16)

· The results on the internal exam in CS490 indicate that the student average is around 3.25/5. (See Figure 4.16)

· Students, Alumni, Faculty, Employer and IAB surveys have all been satisfactory. (See Figure 4.17)

·  All results exceed the target levels. There are no actions necessary to correct any deficiencies.

Student Learning Outcome #3: Students will have a strong foundation in the design, analysis, and application of many types of algorithms.
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Figure 4.18: CS490 Assessment Indicator Results (Quarterly)
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Figure 4.19: Survey Results
Analysis:

· From 2006-2011, our students placed in the 62nd percentile on MFT (based on the mean score of our students and the distribution of the mean scores of all the institutions). Our students’ mean score on MFT is at 38% (measured as the percentage of the questions that are answered correctly) (Note that MFT exam gives a combined result for SLO #1 And SLO#3. See Figure 4.10).

· The scores have been increasing over the last three years. This could also be attributed to increasing preparation in the CS490 course before taking the MFT (See Figure 4.11). 

· The results on the internal exam in CS490 indicate that the student average is around 3.0/5 (See Figure 4.18). 

· Students, Alumni, Faculty, Employer and IAB surveys have all been satisfactory (See Figure 4.19).

·  All results exceed the target levels. Even though, the results are higher than the national averages and the results are better than last year, there is room for improvement.

Student Learning Outcome #4: Students will have a fundamental understanding of computer systems.
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Figure 4.20: MFT Assessment Indicator Results (2006-2011)
Figure 4.21: MFT Assessment Indicator Results (Quarterly)
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Figure 4.22: CS490 Assessment Indicator Results (Quarterly)
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Figure 4.23: Survey Results 

Analysis:

· From 2006-2011, our students placed in the 47th percentile on MFT (based on the mean score of our students and the distribution of the mean scores of all the institutions). Our students’ mean score on the MFT is at 47% (measured as the percentage of the questions answered correctly) (See Figure 4.20).

· It should be noted that since our class sizes are relatively small; there is a big fluctuation in the results as indicated in S09 and S11 (See Figure 4.21).

· The scores have been increasing over the last three years. This could also be attributed to increasing preparation in the CS490 course before taking the MFT (See Figure 4.21). 

· The results on the internal exam in CS490 indicate that the student average is at 3.0/5 (See Figure 4.22). 

· In 2006, ABET accreditation evaluators recommended that the coverage of topics pertaining to this SLO be introduced early in addition to an upper division required course. As a curricular action, CS245 was modified to expand the coverage of “Computer Organization” (2007) and CS490 had increased the coverage of these topics (2008).  This contributed to the fact that the MFT results improved over the past few years. 

· Students, Alumni, Faculty, Employer and IAB surveys have all been satisfactory (See Figure 4.23).

·  All results exceed the target levels. Even though, the results are higher than the national averages and the results are better than last year, there is room for improvement.

Student Learning Outcomes #1 to #4  (Summary)
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Figure 4.24: MFT Median Results

Figure 4.25: CS490 Results
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.26: MFT-GPA Correlation Results
Analysis:

· Over the last five years, over 9,100 students from over 230 institutions have taken the MFT in Computer Science. During the same period, 130 graduating Computer Science seniors have taken the MFT at California State University, Los Angeles. The median student placed at the 57th percentile of the entire student population (See Figure 4.24).  

· The results on the internal exam in CS490 indicate that the student average is 12.5/20 (See Figure 4.25). 

· Correlation between MFT score and major GPA is around 0.8 (as measured by Pearson Correlation Coefficient) indicating a strong positive relationship between the two (See Figure 4.26). 

· The overall results are satisfactory and above the target levels.

Student Learning Outcome #5: Students will have the training to analyze problems and identify and define the computing requirements appropriate to their solutions.
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.27: CS337 Skill Evaluation
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.28: CS491/CS496 Skill Evaluation
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Figure 4.29: CS337 Rubric Evaluation (SE-Requirements)
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Figure 4.30: CS496A Rubric Evaluation (SE-Requirements)
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Figure 4.31: CS437 Rubric Evaluation (SE-Design)
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Figure 4.32: CS496B Rubric Evaluation (SE-Design)
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Figure 4.33: Survey Results
Analysis:

· Faculty skill evaluation of Problem and Requirement Analysis in CS337 and CS491A is satisfactory. Summative evaluations were employed till 2010 (See Figures 4.27 – 4.28). 

· Skill evaluation techniques were redesigned in 2011-2012 after the faculty in the Assessment Committee attended an ABET sponsored Faculty Workshop on Sustainable Assessment Processes. Performance evaluation rubrics were developed to measure the various performance indicators pertaining to a particular skill evaluation. The results are satisfactory (see Figures 4.29 – 4.23, where A, B, C, D, E refer to the performance indicators defined in the rubrics).

· Rubric evaluation mechanism remains cumbersome and new tools are being developed on CSNS.  This will also provide better feedback to the students. More meaningful inferences can also be drawn when the rubric evaluations are employed over a period of time. 

· Students, Alumni, Faculty, Employer and IAB surveys have all been satisfactory (See Figure 4.33).

· Industry sponsorship of senior design projects in CS496 have received considerable positive feedback from students and the Industry Advisory Board.

Student Learning Outcome #6: Students will have the training to design, implement, and evaluate large software systems working both individually and collaboratively.
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.34: CS437 Skill Evaluation
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.35: CS491B Skill Evaluation
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Figure 4.36: CS437 Rubric Evaluation (SE-Team Work)
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Figure 4.37: CS496C Rubric Evaluation (SE- Team Work)
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Figure 4.38: CS437 Rubric Evaluation (SE- Implementation)
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Figure 4.39: CS496C Rubric Evaluation (SE- Implementation)
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Figure 4.40: Survey Results
Analysis:

· Faculty skill evaluation of Software Development in CS437 and CS491B/CS496C is satisfactory. Summative evaluations were employed till 2010 (See Figures 4.34 – 4.35). 

· Skill evaluation techniques were redesigned in 2011-2012 after the faculty in the Assessment Committee attended an ABET sponsored Faculty Workshop on Sustainable Assessment Processes. Performance evaluation rubrics were developed to measure the various performance indicators pertaining to a particular skill evaluation. The results are satisfactory (see Figures 4.36 – 4.39, where A, B, C, D, E refer to the performance indicators defined in the rubrics).

· Rubric evaluation mechanism remains cumbersome and new tools are being developed on CSNS.  This will also provide a better feedback to the students. More meaningful inferences can also be drawn when the rubric evaluations are employed over a period of time. 

· Students, Alumni, Faculty, Employer and IAB surveys have all been satisfactory (See Figure 4.40).

· Industry sponsorship of senior design projects in CS496 has received considerable positive feedback from students and the Industry Advisory [image: image205.png]Rating
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Student Learning Outcome #7: Students will be able to communicate effectively orally and in writing.

Figure 4.41: CSCS337/437 Skill Evaluation
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.42: CS491/CS496 Skill Evaluation
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.43: CS337/CS437 Skill Evaluation
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.44: CS491/CS496 Skill Evaluation
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Figure 4.45: CS437 Rubric Evaluation (Oral Communication)
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Figure 4.46: CS496C Rubric Evaluation (Oral Communication)

[image: image29.png]5.00

4.00

3.00

2.00

1.00

0.00

A B ‘ c ‘ D E

Written Communication
@ CS337/437 rubric evaluation




Figure 4.47: CS437 Rubric Evaluation (Written Communication)
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Figure 4.48: CS496C Rubric Evaluation (Written Communication)
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Figure 4.49: Survey Results
Analysis:

· Faculty evaluations of the oral and written communication skills are satisfactory (See Figures 4.41 - 4.44). 

· Skill evaluation techniques were redesigned in 2011-2012 after the faculty in the Assessment Committee attended an ABET sponsored Faculty Workshop on Sustainable Assessment Processes. Performance evaluation rubrics were developed to measure the various performance indicators pertaining to a particular skill evaluation. The results are satisfactory (See Figure 4.45 – 4.48, where A, B, C, D, E refer to the performance indicators defined in the rubrics).

· Rubric evaluation mechanism remains cumbersome and new tools are being developed on CSNS.  This will also provide a better feedback to the students. More meaningful inferences can also be drawn when the rubric evaluations are employed over a period of time. 

· All students are also required to pass a Writing Proficiency Exam (WPE) which is a prerequisite for CS437 and CS496A. The course syllabi for UNIV400 and UNIV401 provide more detailed rubric evaluations of the WPE.  (See Appendix A)

· Students, Alumni, Faculty, Employer and IAB surveys have all been satisfactory (See Figure 4.49).
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Student Learning Outcome #8: Students will have the knowledge, skills, and attitudes for lifelong self-development.

Figure 4.50: TECH250 Evaluation
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Figure 4.51: Survey Results
Analysis:

· Faculty evaluation in TECH250 is satisfactory. All students are required to take this class as a part of the “Life Long Understanding” requirement in General Education. Starting in Fall 2010, all Computer Science majors are grouped into the same section to carry out activities relevant to the computer science discipline. (See Figure 4.50)

· CS496ABC provides a very important culminating experience for the students, not only from the point of view of showcasing their acquired skills but also for the opportunities it provides for new learning experiences.  Quite often the projects in CS496 are sponsored by external sources and require students to learn new technologies not covered earlier in any classrooms. The tools and techniques learnt during the curriculum give students the means to learn the new technologies required for their projects. As a result students come to recognize the importance of transferring and adapting knowledge received in their studies at CSULA to other environments. Completion of CS496ABC indicates that students have accepted responsibility for learning and that they value it as a lifelong process. 

· True to the spirit of lifelong learning, around 20% of the students in the graduating classes from 2009-2011 indicated that they are inclined to consider advanced degrees.

· The local ACM chapter branch (http://acm.calstatela.edu) conducts a variety of activities that recognize the principle life-long learning. The organization’s constitution commits it: “To promote an increased knowledge of the science, design, development, construction, language, and applications of modern computing machinery”

· Students, Alumni, Faculty, Employer and IAB surveys have all been satisfactory. (See Figure 4.51)

Student Learning Outcome #9: Students will have the ability to analyze the local and global impact of computing on individuals and society. 
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Figure 4.52: CS301 Evaluation

Figure 4.53: TECH250 Evaluation

Figure 4.54: Survey Results
Analysis:

· Faculty evaluation is satisfactory in TECH250 (See Figure 4.52). 

· CS301 focuses on two main areas: Ethical issues and Societal impact of computing.  The material is presented primarily though selected videos, which then serve as the bases for in-class discussions followed by weekly quizzes. The evaluation by faculty has been satisfactory (See Figure 4.52).

· Students, Alumni, Faculty, Employer and IAB surveys have all been satisfactory (See Figure 4.54).

Student Learning Outcome #10: Students will have a fundamental understanding of social, professional, ethical, legal, and security issues in computing.

Figure 4.55: CS101 Evaluation

Figure 4.56: CS301 Evaluation
Figure 4.57: Survey Results
Analysis:

· Faculty evaluation is satisfactory in both CS101 (See Figures 4.55). 

· CS301 focuses on two main areas: Ethical issues and Societal impact of computing.  The material is presented primarily though selected videos, which then serve as the bases for in-class discussions followed by weekly quizzes. The evaluation by faculty has been satisfactory (See Figure 4.56).

· Students, Alumni, Faculty, Employer and IAB surveys have all been satisfactory (See Figure 4.57).

B-4 Relationship between Student Learning Outcomes and ABET criteria

Each Program Educational Objective is related through the Student Learning Outcomes to one or more ABET General Criteria. A mapping between the ABET CAC criteria and the Student Learning Outcomes is described in Figure 4.58 and Table 4.10. 
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Figure 4.58: ABET criteria – Student Learning Outcomes Map

	ABET criteria
	Student Learning Outcomes

	(a) An ability to apply knowledge of computing and mathematics appropriate to the discipline,
	· Students will be able to apply concepts and techniques from computing and mathematics to both theoretical and practical problems.
· Students will be able to demonstrate fluency in at least one programming language and acquaintance with at least three more.
· Students will have a strong foundation in the design, analysis, and application of many types of algorithms.
· Students will have a fundamental understanding of computer systems.

	(b) An ability to analyze a problem, and identify and define the computing requirements appropriate to its solution,
	· Students will have the training to analyze problems and identify and define the computing requirements appropriate to their solutions.

	(c) An ability to design, implement, and evaluate a computer-based system, process, component, or program to meet desired needs,
	· Students will have the training to design, implement, and evaluate large software systems working both individually and collaboratively.

	(d) An ability to function effectively on teams to accomplish a common goal,
	· Students will have the training to design, implement, and evaluate large software systems working both individually and collaboratively.

	(e) An understanding of professional, ethical, legal, security and social issues and responsibilities,
	· Students will have a fundamental understanding of social, professional, ethical, legal, and security issues in computing.

	(f) An ability to communicate effectively with a range of audiences,
	· Students will be able to communicate effectively orally and in writing.

	(g) An ability to analyze the local and global impact of computing on individuals, organizations, and society,
	· Students will have the ability to analyze the local and global impact of computing on individuals and society.

	(h) Recognition of the need for and an ability to engage in continuing professional development
	· Students will have the knowledge, skills, and attitudes for lifelong self-development.

	(i) An ability to use current techniques, skills, and tools necessary for computing practice.
	· Students will have the training to design, implement, and evaluate large software systems working both individually and collaboratively.

	(j) An ability to apply mathematical foundations, algorithmic principles, and computer science theory in the modeling and design of computer-based systems in a way that demonstrates comprehension of the tradeoffs involved in design choices. 
	· Students will be able to apply concepts and techniques from computing and mathematics to both theoretical and practical problems.
· Students will be able to demonstrate fluency in at least one programming language and acquaintance with at least three more.
· Students will have a strong foundation in the design, analysis, and application of many types of algorithms.
· Students will have a fundamental understanding of computer systems.

	(k) An ability to apply design and development principles in the construction of software systems of varying complexity. 
	· Students will have a fundamental understanding of computer systems. 
· Students will have the training to analyze problems and identify and define the computing requirements appropriate to their solutions. 
· Students will have the training to design, implement, and evaluate large software systems working both individually and collaboratively.


Table 4.10: ABET criteria – Student Learning Outcomes Map

Each ABET criterion is related to one or more Student Learning Outcomes. By demonstrating the achievement of Student Learning Outcomes, the undergraduate B.S degree program in Computer Science demonstrates its compliance with the ABET program outcomes criteria. 

C.  Continuous Improvement

The evaluation process has resulted in many improvements of the program. Some significant examples for the period 2010-2012 are indicated below in Table 4.11.
	#
	Continuous Improvement Examples

	1
	Improvement: CS491AB (two quarter sequence of 6 units) has been modified to CS496ABC (three quarter sequence of 6 units) 

Rationale: (i) Student and Faculty feedback indicated that two quarters does not give enough time to complete the demanding projects, especially the projects that are sponsored by the industry. (ii) The three quarter sequence also allows for interdisciplinary projects with the Engineering disciplines. (ii) Industry Advisory Board feedback indicated that a longer timeframe would be beneficial for senior design projects. 

Results: This modification was suggested in Fall 2009 and implemented in Fall 2010. This modification has received considerable positive feedback from students and the Industry Advisory Board. 

	2
	Improvement: Coordinate MATH248 (Discrete Mathematics) and CS312 as a sequence.

Rationale: (i) There is considerable room for improvement concerning Student Learning Outcomes  (#1, #3) in both the MFT and the CS490 internal exam. (ii) Faculty feedback also indicates that CS312 is an important course and needs to be coordinated with MATH248. 

Result: (i) Dr. Akis, a joint faculty from Computer Science and Mathematics, has restructured the syllabus for MATH248 to better suit the Computer Science program. (ii) An alternative is to convert MATH248 to CS248 thereby offering the CS Department better control over the topical coverage. 


Result: Alumni data has been imported into CSNS and an alumni group has been created. 

	
	


Result: New tools were implemented on CSNS to extract the assessment data and represent them as graphs in 2010-2011. 

	
	

	5
	Improvement: Rubrics implementation for Skill Evaluations 

Rationale: (i) Skill Evaluations is a direct measure that allows faculty to directly observe a student's demonstration of certain skills using certain performance indicators. Prior to 2011, we employed a summative assessment of skills that were determined by the faculty. This practice was stopped after the faculty in the Assessment Committee attended an ABET sponsored Faculty Workshop on Sustainable Assessment Processes. More meaningful inferences can also be drawn when these rubric evaluations are employed. 

Results: The rubrics were developed and employed Spring 2011. 

	6
	Improvement: Rubrics implementation in CSNS.

Rationale: The results of rubric evaluations in 2011-2012 are satisfactory even though the evaluation mechanism was cumbersome. Currently, the rubrics data collection and analysis must be done manually, which puts a heavy burden on the faculty and staff. New tools need to be developed for rubric evaluations on CSNS. By automating or semi-automating this process, the faculty can devote more time and resources to provide timely feedback to the students.

Results:  New tools are being designed on CSNS.


Table 4.11: Examples of Continuous Improvement

D. Constituency Member Comments

Constituency surveys are conducted every year. A few pertinent comments received over the last five years are given below:

Industry Advisor Board/Employer Comments:

· The most important skills in a work environment:  "communication", “experience with large projects and working with others”.
· Developing problem solving skill is a key in the workplace.
· Offer new courses in “Mobile Applications”, “Embedded Systems”, “Information Assurance”.

· Offer courses and projects related to current market demands.  Like Android and IOS programming.  That helps the students chances of finding jobs and staying up to speed with the times.

· I believe that requiring an internship program will give real world experience within the field and would help in obtaining a job soon after graduation.
· It seems that the area of game design and implementation may be a very promising one to add to the entire program
· It will also be beneficial for students to have some knowledge of IT
· Web technology is growing and growing...are we doing enough to prepare our students both hardware and software wise to handle this most important challenge?
· Couple students with industry during studies as exemplified by the senior design projects.

· The senior project sequence is a large contributor to many of the elements described by the Objectives/Outcome....tying many diverse elements together.  The senior project in large software projects using systems engineering principles is a particularly good method of integrating these concepts.

· My response is based solely on the student design presentations given at the IAB meeting:  I was impressed with the design projects and the student presentations.  The students seemed conversant in not only the language of CS, but also in the language of the specific design projects with which they participated.  All students seemed to be engaged in the presentations.  The process of the senior design projects seemed to emulate real-world situations, and should serve the students well
· The students need to learn more about resource limitation.  How to develop software given system constraints like memory, disk space, network bandwidth, etc.
· Life long learning is very critical. It is not as important to ENTER the workforce as an established professional but it is Important that they have the skills to learn that quickly based on what they learned at the university.

· The field of computer science is always rapidly changing. It's more important to teach students how to learn and enforce good habits (communication, design, collaboration, etc...)

· I was very impressed by the selection of student projects this year.  I think the students benefit tremendously from getting to work with real-world organizations for their senior projects. I am pleased with the program improvements over the past five years.

· Students that are not afraid to take on new challenges and can communicate their ideas and progress will have an advantage.
· The ability to communicate is critical.  This includes the ability to give presentations and understanding presentation structures.

· While being competent and having the appropriate skill set is important and required, the singular most important skill is good communication. Respect and a positive attitude also tend to be found in those who communicate well. Also being able to learn is probably more important than already knowing all the appropriate technologies, particularly for those who are just entering the industry from school.

· The ability to communicate technical concepts and ideas is a major skill that I look for.  I need people that are not only technically competent but can also communicate their ideas to others.  They need to be able to write reports, specifications, and documents using complete sentences and ideas.  I believe this skill is as important as their ability to design and generate code. 

· In addition to programming, an understanding of hardware and the interaction of instrumentation on networks is critical.

· My top list of important skills would be as follows:

· A clear understanding of software engineering problems and approaches concerning large programming efforts.

· Excellent ("good"/"very good" is not good enough) programming skills in at least TWO classical programming languages (Java, C++)

· Ability to use or get up to speed in a short period of time with new languages: C#, Pearl, Piton, etc...

· Ability to understand pseudo code and translate it into a classical programming language.

· Web design/programming ability.

· Knowledge and techniques regarding computer security, databases, Operating System, Compilers, Interpreters.

· Understanding of mobile devices' software

· Knowledge/awareness of new upcoming technologies

Alumni Comments:

· My stay at CSULA was a great learning experience in terms of education and coursework especially in the field of computer science. I liked that one of the last courses taken was a recap of Computer Science topics in preparation for the MFT. It served a good review of all the concepts learned over the past years and kept them fresh in mind.

· The advisor was a real advocate for the students and was very committed to each student having an excellent outcome.  I appreciated the small class size and that we had access to our professors.   This was a far cry from my masters program at USC with classes of 150 students where teaching assistants were the main resource in case we had questions.  I had several exceptional professors. I feel that the CS program at CALSTATE LA gave me the foundation to succeed at my current job at the Aerospace Corp.

· I graduated from the undergraduate Computer Science (CS) program at Cal State University, Los Angeles (CSULA) in June 2006. In May 2007, I graduated from Cornell University with a Masters of Engineering degree in CS, and expect to graduate from Cornell with a PhD in CS in May 2013. While CSULA did not offer large academic research opportunities like those found at Cornell, the fundamental undergraduate education I received at CSULA was on par with equivalent offerings at Cornell, with notably smaller class sizes to boot.

· Cal State LA has given me the skills needed to develop applications for the Android platform.   The knowledge base needed for this type of work is very broad.  It would not be possible for me to self-learn Android development without, the extensive knowledge gleaned from computer science department.  The fact that I am able to quickly learn Android development, without a formal class, is a testament of Cal State’s ability to prepare students to adapt to emerging technologies.  Thank you for opening new possibilities for me!

· My experience at CSULA has been nothing but positive.  I believe the curriculum designed by the CS department has provided me with all the tools necessary to become a successful and thriving professional.  The staff was open to any and all questions and treated me with respect and kindness.  What I most appreciated from the curriculum was how diverse it was in respect to the many different programming languages we were exposed to.  My first job after graduation I had an opportunity to build an application, but had to write code in a language I had no experience with.  This was not an obstacle as I was comfortable having to learn quickly in order to produce a product.  In addition, the curriculum outside of the CS department, namely mathematics and physics, sharpened my ability to think both critically and perform analysis of complex problems. I am thankful for my education and for the CS department.
· First of all, I would like to say that I greatly appreciated all your effort and kindness for teaching us. After I graduated, I pursed the advanced degree. Currently, I am on PhD program from UCLA, but the fundamental knowledge and skills that I acquired during my school years from California State University, Los Angeles provided me with the strong background to continue my education. Again, thank you very much!
· In the late '80s, it was a commuter school with no sense of unity.  I have had ties with many students coming out since and have seen great improvement in all areas.  I feel that the students graduating today from CSULA are superior to me when I graduated. 
· I have witnessed firsthand the quality and breadth of the graduates from the BS program.  They are excellent engineers right out of the gate.
· I am currently a systems developer for a small consulting firm. All my colleagues in my department/firm are also CSULA alumni. However, I am the only Computer Science major (the few, the proud, the computer scientists) ;).
· I've been working for Disney Interactive Labs since August 2011. We just launched Disney Video in April 2012. Jay Donnell and Mark Luntzel work there as well. The CSULA CS grads are taking over!

Appendix A

Surveys and Questionnaires
The constituency surveys conducted in 2012 determines the satisfaction and importance of both Student Learning Outcomes and Program Educational Objectives. 

A list of survey and questionnaire links (conducted in 2011-2012) from various constituencies is indicated below:

· 2012 CSULA Computer Science Undergraduate Program Survey - Alumni 

· 2012 CSULA Computer Science Undergraduate Program Survey -Employer 

· 2012 CSULA Computer Science Undergraduate Program Survey -Faculty 

· 
2012 CSULA Computer Science Undergraduate Program Survey - Student

· 
2012 CSULA Computer Science Undergraduate Program Survey -IAB 
· 2012 Questionnaire - IAB 
As a sample, Alumni Survey and IAB Questionnaire are shown below.

2012 CSULA Computer Science Undergraduate Program Survey - Alumni 

This brief survey consists of multiple sections:

· Section I: Your satisfaction of the Student Learning Outcomes
· Section II: Importance of the Student Learning Outcomes
· Section III: Your satisfaction of the Educational Objectives
· Section IV: Importance of the Educational Objectives
· Section V: Other feedback.

Note the following definitions used by the accreditation agency:
Student Learning Outcomes  are specific skills that the students will possess on completion of the degree program
Educational Objectives  are broader statements that will describe what graduates are expected to attain within a few years of graduation

Section I.

Please rate your satisfaction with the following Student Learning Outcomes.   i.e., how well you think these learning outcomes have been achieved, with 1 being not satisfied and 5 being completely satisfied.

1. Students will be able to apply concepts and techniques from computing and mathematics to both theoretical and practical problems.
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2. Students will be able to demonstrate fluency in at least one programming language and acquaintance with at least three more.
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3. Students will have a strong foundation in the design, analysis, and application of many types of algorithms.
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4. Students will have a fundamental understanding of computer systems.
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5. Students will have the training to analyze problems and identify and define the computing requirements appropriate to their solutions.
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6. Students will have the training to design, implement, and evaluate large software systems working both individually and collaboratively.
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7. Students will be able to communicate effectively orally and in writing.
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8. Students will have the knowledge, skills, and attitudes for lifelong self-development
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9. Students will have the ability to analyze the local and global impact of computing on individuals and society.
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10. Students will have a fundamental understanding of social, professional, ethical, legal, and security issues in computing. 
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11. (Optional) Please elaborate on the reasons behind your ratings, and leave any additional comments concerning your satisfaction of the Student Learning Outcomes.
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Section II.

Please rate the importance of the student learning outcomes.  (with 1 being least important and 5 being most important)

1. Students will be able to apply concepts and techniques from computing and mathematics to both theoretical and practical problems.
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2. Students will be able to demonstrate fluency in at least one programming language and acquaintance with at least three more.
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3. Students will have a strong foundation in the design, analysis, and application of many types of algorithms.
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4. Students will have a fundamental understanding of computer systems.
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5. Students will have the training to analyze problems and identify and define the computing requirements appropriate to their solutions.
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6. Students will have the training to design, implement, and evaluate large software systems working both individually and collaboratively.

1 [image: image108.wmf]

 HTMLCONTROL Forms.HTML:Option.1 [image: image109.wmf]

 HTMLCONTROL Forms.HTML:Option.1 [image: image110.wmf]

 HTMLCONTROL Forms.HTML:Option.1 [image: image111.wmf]

 HTMLCONTROL Forms.HTML:Option.1 [image: image112.wmf]5 

7. Students will be able to communicate effectively orally and in writing.
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8. Students will have the knowledge, skills, and attitudes for lifelong self-development.
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9. Students will have the ability to analyze the local and global impact of computing on individuals and society.
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10. Students will have a fundamental understanding of social, professional, ethical, legal, and security issues in computing.
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11. (Optional) Please provide any input if you want to add, delete or modify any of the above stated Learning Outcomes.
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Section III.

Please rate your satisfaction with the following Educational Objectives.   i.e., how well you think these Educational Objectives have been achieved, with 1 being not satisfied and 5 being completely satisfied.

1. Students who enter the workforce will have established themselves as effective professionals by having solved real problems through the use of their computer science knowledge and their communication, critical thinking, and problem solving skills.
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2. Students who continue in academia will have been successful in pursuing advanced degrees and in demonstrating their ability to master advanced areas of computer science.
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3. Students will have demonstrated their ability to adapt to a rapidly changing environment by having learned and applied new skills and new technologies.
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4. (Optional) Please elaborate on the reasons behind your ratings, and leave any additional comments concerning your satisfaction of the Educational Objectives.
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Section IV.

Please rate the importance of the Educational Objectives  (with 1 being least important and 5 being most important)

1. Students who enter the workforce will have established themselves as effective professionals by having solved real problems through the use of their computer science knowledge and their communication, critical thinking, and problem solving skills.
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2. Students who continue in academia will have been successful in pursuing advanced degrees and in demonstrating their ability to master advanced areas of computer science.
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3. Students will have demonstrated their ability to adapt to a rapidly changing environment by having learned and applied new skills and new technologies.
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4. (Optional) Please provide any input if you want to add, delete or modify any of the above stated Educational Objectives.
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Section V.

1. Have you received/pursuing any additional professional development and/or advanced degrees after obtaining your B.S. degree?

[image: image166.wmf]Master of Science (MS) 
[image: image167.wmf]Master of Business administration (MBA) 
[image: image168.wmf]Doctor of Philosophy (PhD) 
[image: image169.wmf]Professional Certificates 
[image: image170.wmf]None 

2. If you received additional professional development and/or advanced degrees (as you indicated above), give us the name of the institution and any other relevant information.
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3. To the extent you want to disclose, describe your work place (type of job and the name of the organization).

[image: image172.wmf]




4. When did you get your BS degree in Computer Science from CSULA?
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5. (Optional) Reflect on your stay here at CSULA and list any positive or negative experiences (concerning advising, library, computer laboratories, classrooms etc.,) that you would like to share with us.
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2012 Questionnaire - IAB
1. How do you see the job market in general in the computing industry over the next decade, and what needs do you expect your company to have over that period?
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2. What specific computing technologies/platforms do you use in your organization? Are these technologies/platforms widely used in industry, or are they fairly specific to your organization?
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3. What specific skills do you look for in a student before you hire? If different divisions/groups need different skills, give examples. Are these skills more, less, or of about the same importance as general overall computer science competence? In priority order, what are the 10 most important skills you want a computer science graduate to have?
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4. Is it important for employees in your organization to have the ability to learn new technologies, or do they work primarily with the same technologies over long periods of time?
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5. As a capstone experience, students complete projects at both the undergraduate and graduate levels. These projects are demonstrated during the annual IAB meetings. Many of these projects are suggested by our industrial partners who provide sponsorship. Typically these are projects the organization wants done but doesn't have the time to devote to them. Would your organization be interested in sponsoring a project?
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6. Internship and job opportunities for our students are posted at CSNS. Does your organization have a centralized process for offering student internships or other student job opportunities? Is there a contact person in this regard?
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Appendix B

MFT Spring 2012 Data

	DEPARTMENTAL SUMMARY OF TOTAL TEST AND SUBSCORES

	Test: Computer Science

	Form Code: 4HMF

	Institution: California State University - Los Angeles

	Cohort: Spring 2012_CS490_Pamula

	Closed on: June 11, 2012

	

	

	TOTAL TEST
	
	

	Scaled Score Range
	Number in Range
	Percent Below
	
	

	200
	0
	100
	
	

	195-199
	1
	95
	
	

	190-194
	0
	95
	
	

	185-189
	1
	91
	
	

	180-184
	0
	91
	
	

	175-179
	1
	86
	
	

	170-174
	0
	86
	
	

	165-169
	3
	73
	
	

	160-164
	3
	59
	
	

	155-159
	4
	41
	
	

	150-154
	4
	23
	
	

	145-149
	0
	23
	
	

	140-144
	4
	5
	
	

	135-139
	1
	0
	
	

	130-134
	0
	0
	
	

	125-129
	0
	0
	
	

	120-124
	0
	0
	
	

	 
	Mean
	Standard Deviation
	
	

	Total Test Scaled Score
	158
	15
	
	

	

	

	Students responding to less than 50% of the questions: 0

	Students in frequency distribution: 22

	Students tested: 22


	DEPARTMENTAL SUMMARY OF ASSESSMENT INDICATORS

	Test: Computer Science

	Form Code: 4HMF

	Institution: California State University - Los Angeles

	Cohort: Spring 2012_CS490_Pamula

	Closed on: June 11, 2012

	

	

	Assessment Indicator Number
	Assessment Indicator Title
	Mean Percent Correct

	1
	Programming and Software Engineering
	54

	2
	Discrete Structures and Algorithms
	47

	3
	Systems: Architecture/Operating Systems/Networking/Database
	55

	 

	Students responding to less than 50% of the questions: 0

	Students in frequency distribution: 22

	Students tested: 22


Figure 1.1: Program Assessment Home Page (http://csns.calstatela.edu/wiki/content/assessment/)








Figure 1.2: Undergraduate Program Assessment


 (http://.../undergrad/)





Figure 1.3: Graduate Program Assessment


 (http://.../grad/)





Figure 1.4: Documents and Reports


 (http://.../documents/)
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