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I. PROGRAM ASSESSMENT

The Computer Science Network Services (CSNS) provides all the tools needed to implement the assessment process. At the course level, a number of assessment artifacts such as a course journal, skill evaluations, and rubric evaluations whenever a course is taught. 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/). 

CSNS is a continuously evolving web based system under the pioneering efforts of Dr. Sun. CSNS serves as a Learning Management System and an Assessment Management System for the Department of Computer Science.
This report describes the pre and post ABET 2012 visit activities. Appendix A gives the timeline of activities (along with links to the relevant documents) that transpired during the ABET visit in 2012. As a result of program assessment activities, the undergraduate program received ABET accreditation for the maximum period of six years (2013-2019). The ABET summary report indicated no deficiencies, weaknesses, concerns or recommendation. The ABET summary report thus validates that the program meets the established ABET quality standards. 
II.  CONTINUOUS IMPROVEMENT

Results of each year’s assessment measures are used to provide information to help guide refinements to the program. The next section details the improvements in terms of data collection from various assessment measures. The assessment measures in CSNS are very closely tied to underlying course level instruction
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 three types of measures employed are Rubric evaluations, Major Field Test, and Surveys.
· Rubric Evaluations

Rubric Evaluation is a direct measure that allows faculty to directly observe a student's demonstration of a particular skill using certain performance indicators. Rubrics were developed in 2011 and implemented on CSNS in 2013 and are being employed in the 2013-2014 assessment cycle. The following rubrics are implemented that corresponds directly to the outcomes:

· Ethics in the Computer Age
· Knowledge Outcomes

· Oral Communication

· Software Engineering – Design

· Software Engineering – Implementation

· Software Engineering – Requirements

· Team Work

Written Communication

· 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 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. 
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 all our constituents - students, faculty, alumni, and industry partners.  Survey charts are implemented on CSNS.
Data collected from various measures employed for each Student Learning Outcome is indicated in the table below. 
	SLO
	Measure
Data
	Measure
Type
	Measure
Target

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


SLO-1 Satisfaction Survey 
	Rubric evaluation
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

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


SLO-2 Satisfaction Survey 
	Rubric evaluation
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

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


SLO-3 Satisfaction Survey 
	Rubric evaluation
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

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


SLO-4 Satisfaction Survey
	Rubric evaluation
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

	5. 
	CS337 Requirements/Design 
CS496A Requirements/Design 
SLO-5 Satisfaction Survey
	Rubric evaluations
Rubric evaluations
Survey
	3 or higher on each indicator
3 or higher on each indicator
3 or higher

	6. 
	CS437 Team Work/Implementation 
CS496C Team Work/Implementation
SLO-6 Satisfaction Survey
	Rubric evaluations
Rubric evaluations
Survey
	3 or higher on each indicator
3 or higher on each indicator
3 or higher

	7. 
	CS437 Oral/Written 
CS496C Oral/Written
SLO-6 Satisfaction Survey
	Rubric evaluations
Rubric evaluations
Survey
	3 or higher on each indicator
3 or higher on each indicator
3 or higher

	8. 
	CS101 Life Long Learning

CS 496C Life Long Learning
SLO-8 Satisfaction Survey 
	Rubric evaluations
Rubric evaluations
Survey
	3 or higher

3 or higher

	9. 
	CS301 Global Impact 
SLO-9 Satisfaction Survey 
	Rubric evaluations
Survey
	3 or higher on each indicator
3 or higher

	10. 
	CS301 Ethics 
SLO-9 Satisfaction Survey 
	Rubric evaluations
Survey
	3 or higher on each indicator
3 or higher

	1,2,3,4
(Overall)
	MFT Median Score Percentile
CS490  Mean overall
MFT Score-Major GPA Correlation
	MFT score
Rubric evaluations
Computation
	50th Percentile or higher

12 or higher (on a 20 point scale)

75th Percentile or higher


Data Collection
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. Each of the Student Learning Outcomes is analyzed below:

Student Learning Outcomes #1 to #4  
#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.
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Figure 1: MFT Mean Scores
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Figure 2: MFT Mean Scores Percentile

	#
	Mean Score
	Mean Percentile

	1
	184
	97

	2
	182
	97

	3
	181
	96

	4
	174
	92

	5
	173
	90

	6
	173
	90

	7
	170
	87

	8
	168
	86

	9
	168
	86

	10
	165
	81

	11
	165
	81

	12
	162
	76

	13
	162
	76

	14
	160
	73

	15
	157
	65

	16
	155
	62

	17
	155
	62

	18
	154
	59

	19
	154
	59

	20
	150
	52

	21
	146
	41

	22
	144
	37

	23
	144
	37

	24
	142
	34

	25
	141
	30

	26
	134
	16

	27
	131
	10

	28
	128
	5


Figure 3: MFT Scores (Spring 2013)


Top of Form

Bottom of Form

	#
	Mean Score
	Mean Percentile

	1
	187
	98

	2
	179
	95

	3
	178
	94

	4
	178
	94

	5
	176
	93

	6
	171
	89

	7
	171
	89

	8
	168
	86

	9
	168
	86

	10
	168
	86

	11
	166
	83

	12
	162
	76

	13
	160
	73

	14
	157
	65

	15
	157
	65

	16
	155
	62

	17
	150
	52

	18
	150
	52

	19
	149
	49

	20
	149
	49

	21
	147
	45

	22
	147
	45

	23
	146
	41

	24
	144
	37

	25
	142
	34

	26
	142
	34

	27
	141
	30

	28
	141
	30

	29
	139
	27

	30
	136
	20

	31
	134
	16

	32
	133
	13


Figure 4: MFT Scores (Spring 2014)
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Figure 5: MFT Overall Median Score Percentile
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Figure 6: CS490 Mean Score (Spring 2013)
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Figure 7: CS490 Mean Score (Spring 2014)
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Figure 8: Survey Results for SLO #1
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Figure 9: Survey Results for SLO #2
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Figure 10: Survey Results for SLO #3
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Figure 11: Survey Results for SLO #4

Analysis:

· Our class average is around 50% (measured as the percentage of questions answered correctly) for SLO’s 1, 2, 3, and 4 for the 2013 and 2014. (See Figure 1). 
· Our class average in terms of the mean score percentiles is remarkable. For example, the data indicates that our students are at 82nd percentile for SLO’s 1 and 3, 65th percentile for SLO #2, and 74th percentile for SLO #4.  (See Figure 2)
· Over 36% of our students scored better than the 80th percentile (See Figure 3 and Figure 4).
· When our median student is compared to the median student of all students taking the MFT, our median student is placed in the 69th percentile in 2013 and 55th percentile in 2014. (See Figure 5). 

· The assessment indicator results on the internal exam in CS490 are consistent in both 2013 and 2014. The indicators for SLO’s 1,2,3,4 all indicate a mean value between 3.1 and 3.5 on a 5 point scale. (See Figure 6 and Figure 7)

· Students, Alumni, Faculty, Employer and IAB surveys have all been satisfactory. (See Figure 8-11)

· All results exceed the target levels. Even though, the results have improved over the last 5 years, there is considerable room for improvement.

Student Learning Outcomes #5
Students will have the training to analyze problems and identify and define the computing requirements appropriate to their solutions.
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Figure 12: Requirements Rubric Evaluation
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Figure 13: Survey Results for SLO #5
Analysis:

· All rubric indicators concerning software requirements have been satisfactory. (See Figure 12).
· More meaningful inferences can also be drawn when the rubric evaluations are employed over a period of time. In addition to faculty, we plan to add an external evaluator for the senior design projects. 

· Students, Alumni, Faculty, and IAB surveys have all been satisfactory (See Figure 13).

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

Student Learning Outcomes  #6  
Students will have the training to design, implement, and evaluate large software systems working both individually and collaboratively.
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Figure 14: Design Rubric Evaluation
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Figure 15: Implementation Rubric Evaluation
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Figure 16: Teamwork Rubric Evaluation
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Figure 17: Survey Results for SLO #6
Analysis:

· Faculty have a high given high praise for the CS496 projects as indicated in the evaluations on each of the Performance Indicators. Design, Implementation, and Teamwork rubrics capture the essential data and have all been satisfactory. (See Figures 14 – 16)
· We will consider an IAB representative to evaluate these rubrics next year that will give another independent evaluation.
· Students, Alumni, Faculty, and IAB surveys have all been satisfactory (See Figure 17).

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

Student Learning Outcome #7: Students will be able to communicate effectively orally and in writing.
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Figure 18: Oral Communication Rubric Evaluation
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Figure 19: Written Communication Rubric Evaluation

[image: image19.jpg]Rating

w

IN)

-

Average Satisfaction Ratings for Undergraduate Program Learning Outcome #7

2009 2010 2011 2012 2013 2014
Year

8 Alumni @ Faculty 8 1AB @ Student

Highcharts.com




Figure 20: Survey Results for SLO#7
Analysis:

· Faculty evaluations of the oral and written communication skills are satisfactory on each of the Performance Indicators. (See Figures 18-19)
· We plan to add a technical writing course which will solidify the writing skills of our students.
· 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.  

· Students, Alumni, Faculty, Employer and IAB surveys have all been satisfactory (See Figure 20).
· Industry sponsorship of senior design projects in CS496 have received considerable positive feedback from students and the Industry Advisory Board. 

Student Learning Outcome #8-10: 
#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 21: Ethics Rubric Evaluation
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Figure 22: Survey Results for SLO #8
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Figure 23: Survey Results for SLO #9
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Figure 24: Survey Results for SLO #10

Analysis:

· Faculty evaluations on each of the Performance Indicators. (See Figures 21). CS301 has expanded the contact hours with the students to reinforce the ethical, global and lifelong learning principles. 

· 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.  The Senior Design Project helps to prepare the students for the time when they have to learn on your own. As a part of the project, the students have to learn newer technologies, many of which have not been seen before. Thus the senior design project inspires the students to study new material and instill an appreciation for and the ability to engage in lifelong learning. Completion of CS496ABC indicates that students have accepted responsibility for learning and that they value it as a lifelong process. (See Project Reports on CSNS)
· 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 Figures 22-24)
Curricular Changes
After analyzing the data collected and as a result of the annual/biannual reviews, we made the following changes.

· PHYSICS sequence
We had an option of choosing either the PHYS101-103 (shorter non-calculus based sequence) or PHYS 211-213 (a calculus based sequence used by all Engineering majors). To get a thorough science background, we removed the PHYS101-103 option. Our Industry Advisory Board and the department faculty have advocated this change. 
· CS301 course modification
CS301 was designed to just cover the ethical issues in computing. It did not provide enough content to cover the broader societal, legal and security issues in computing. The course was modified and increased by 1-unit to provide for the additional coverage. This change has significantly added to the importance of SLO #10.

· Senior Design Projects
Externally sponsored senior design projects in CS496 have received considerable positive feedback. However, it was difficult to get all the projects externally sponsored. We have made a concerted effort to reach out to secure more external projects including some community partners. In addition, we reached out internally within the university to define projects that improve their current process. At the program level, all the projects are sponsored by some external entity and give students a real-world experience, 
· Assessment tools on CSNS
Prior to 2012, we employed a summative assessment of skills that were determined by the faculty. This practice was used to assess all the SLOs. This process 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. This is still a cumbersome process without an automated evaluation process. New assessment tools have been developed on CSNS by which rubrics can be created and evaluated by the instructors. 
APPENDIX A

ABET Accreditation Activity Timeline 

(See links to documents – Log in required)

	Date
	Activity

	10/10/2012
	· ABET delivered 13 potential shortcomings. We clarified each one with a written response.


 http://csns.calstatela.edu/download?fileId=4436723

	10/24/2012
	· ABET delivered their exit report with 4 shortcomings after satisfying nine of their initial questions. The potential shortcomings were one each on criteria relating to Students, Faculty, Curriculum, and Institution.
 

http://csns.calstatela.edu/download?fileId=4436721

	10/30/2012
	· We delivered our 7 day response back to ABET citing that student advising has been increased with additional faculty oversight.



http://csns.calstatela.edu/download?fileId=4436720

	12/13/2012
	· ABET delivered their audit report after consultation with ABET auditors. Their report dropped two shortcomings leaving the Curriculum and Institution shortcomings. (We were given time till February 1st to respond).

· Note the broad based comment on “Program Strength”



http://csns.calstatela.edu/download?fileId=4436719

	12/14/2012 –

 1/24/2013
	· GE waiver petition was submitted to reduce the GE C3 requirement which necessitated course modifications for CS301, CS3337 and CS437. 

· General Education Subcommittee (GES) took 3 meetings over 4 weeks to approve the petition.



http://csns.calstatela.edu/download?fileId=4436717

	1/28/2013
	· Program modification (changes to PHYS and GE requirements) was approved by University EPC.

· Note that our program is exactly at the minimum 180 units and satisfies the chancellor’s new mandate.



http://csns.calstatela.edu/download?fileId=4436716

	1/31/2013
	· We delivered our “Due Process Response” to ABET.

· We accepted the Curriculum shortcoming and indicated that we fixed it. 



http://csns.calstatela.edu/download?fileId=4436725

	8/1/2013
	· ABET Board made the final PERFECT recommendation which did not include any shortcomings. 



http://csns.calstatela.edu/download?fileId=4508413


Appendix B

Constituent comments from Surveys
IAB
· The senior design project provides the students real world experiences. One recommendation is to set expectations on how corporate companies should be involved with the students and who would be managing the project and communications. We were not sure what expectations we were able to provide.

· It is great to see a focus on more industry relevant technologies being incorporated in student projects.

· Students did good overall. Work on presentation skills more perhaps. I would suggest a more standardized presentation with intro, overview, problem statement, project, challenges, and lessons learned.

Students

· I very much enjoyed my enrollment at CSULA. I felt I got something in most classes and I was constantly challenged to be learn something new. Each faculty member has something to offer. The department office is easy to approach. I feel a sense of belonging rather than feeling like an outsider looking in. On the negatives, the campus needs faster internet.  

· It was a great experience here with a lot of variety in material and many opportunities.

· Computer graphics could use a more advanced class, covering raytracing, path tracing, and other more advanced computer graphics algorithms.

· I appreciate the CS Department providing tutoring services by knowledgeable students tutor services for both lower level and upper level courses since at the time I was taking some of these challenging courses these services became available and helped me learn necessary skills needed to succeed in these courses.

· The CS department Dean and Administrative Assistant were immensely professional, personable, approachable and helpful in all areas for the students. Their open communication and open-door policy made being a student as CSULA both welcoming and encouraging to be involved with all aspects of student campus and CS department activities.

· I had a really great experience at CSULA. I've met people that are passionate about their work in the same way that I am. I've also collaborated with them on several projects and gained experience of working on big project with various people of different backgrounds. 
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