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I. INTRODUCTION
California State University, Los Angeles had decided to migrate from a quarter system (three quarters per academic year with10 weeks of educational instruction per quarter) to a semester system (two semesters per academic year with 15 weeks of educational instruction per semester). The semester system will be in effect starting Fall 2016. This conversion provides an excellent opportunity for us to re-examine and strengthen our curriculum.  We foresee curriculum changes during this conversion process and still adhere to the ABET criteria.

This report describes program assessment activities for 2014-2016. This includes two academic years 2014-2015 (Fall 2014 to Spring 2015) and 2015-2016 (Fall 2015 to Spring 2016). The Computer Science Network Services (CSNS) has been enhanced to provide all the tools needed to implement the assessment process. 

II.  CONTINUOUS IMPROVEMENT

Results of each year’s assessment measures are used to provide information to help guide refinements to the program. This 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. Analysis of Student Learning Outcomes provided possible avenues to strengthen the curriculum.
II.1 Assessment measures on CSNS

Assessment measures (Direct or Indirect) are detailed metrics that assist in assessing whether a specific Student Learning Outcome has been achieved.  Direct measures provide for the direct examination of skills against measureable performance indicators; indirect measures are based on opinions expressed in surveys. 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. These rubrics are evaluated on various types of student assignments/projects/exams. The following rubrics (see Appendix A) are implemented on CSNS that corresponds directly to the outcomes:

· Ethics in the Computer Age - Rubric E
· Knowledge Outcomes – Rubric K
· Lifelong Learning – Rubric L
· Software Engineering – Requirements – Rubric R 

· Software Engineering – Design – Rubric D
· Software Engineering – Implementation – Rubric I
· Team Work – Rubric T
· Oral Communication – Rubric O
Written Communication – Rubric W
· 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 subdomain/content area for the class as a whole. 
The MFT is 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 typically collected during the Spring term from all our constituents - students, faculty, alumni, and industry partners. Survey data are aggregated over a 2-year period on CSNS.
Data collected from various measures described above maps to Student Learning Outcomes as indicated in the table below. 
	SLO
	Measure
Data
	Measure
Type
	Measure
Target Thresholds
	Who/Where/When

	1. 
	1.CS490 Assessment Indicator #1 

2.MFT Assessment Indicator #2 


3.SLO-1 Satisfaction Survey 
	Rubric evaluation

MFT

Survey
	Class average > 3.0
50th percentile or higher 

3 or higher
	Instructor conducts assignments and exams. They are added and normalized on a 5 point scale for each student.  (Rubric K)  
Assessment Indicator AI-2 on MFT provides the national percentile the institution is in based on the mean score of the students.

Constituent surveys for this SLO. The survey collected every year over the 2 year period.

	2. 
	1.CS490 Assessment Indicator #2 


2.MFT Assessment Indicator #1 


3.SLO-2 Satisfaction Survey 
	Rubric evaluation

MFT

Survey
	Class average > 3.0

50th percentile or higher 

3 or higher
	Instructor conducts assignments and exams. They are added and normalized on a 5 point scale for each student.  (Rubric K)  

Assessment Indicator AI-1 on MFT provides the national percentile the institution is in based on the mean score of the students.

Constituent surveys for this SLO. The survey collected every year over the 2 year period.

	3. 
	1.CS490 Assessment Indicator #3 


2.MFT Assessment Indicator #2 


3.SLO-3 Satisfaction Survey 
	Rubric evaluation

MFT

Survey
	Class average > 3.0

50th percentile or higher 

3 or higher
	Instructor conducts assignments and exams. They are added and normalized on a 5 point scale for each student.  (Rubric K)  

Assessment Indicator AI-2 on MFT provides the national percentile the institution is in based on the mean score of the students.

Constituent surveys for this SLO. The survey collected every year over the 2 year period.

	4. 
	1.CS490 Assessment Indicator #4 


2.MFT Assessment Indicator #3 


3.SLO-4 Satisfaction Survey
	Rubric evaluation

MFT

Survey
	Class average > 3.0

50th percentile or higher 

3 or higher
	Instructor conducts assignments and exams. They are added and normalized on a 5 point scale for each student.  (Rubric K)  

Assessment Indicator AI-3 on MFT provides the national percentile the institution is in based on the mean score of the students.

Constituent surveys for this SLO. The survey collected every year over the 2 year period.

	5. 
	1.CS337/496A Requirements 
2.SLO-5 Satisfaction Survey
	Rubric evaluations

Survey
	3 or higher on each indicator

3 or higher
	Instructor – Rubric R evaluations 
Constituent surveys for this SLO. The survey collected every year over the 2 year period

	6. 
	1.CS437/496ABC Design 
2.CS437/496C Team Implementation 

3.CS337/496A/CS496C Team Work

4.SLO-6 Satisfaction Survey
	Rubric evaluations

Rubric evaluations

Rubric evaluations

Survey
	3 or higher on each indicator

3 or higher on each indicator

3 or higher on each indicator

3 or higher
	Instructor - Rubric D evaluations

Instructor - rubric evaluations (Rubric I)  
Instructor – rubric evaluations (Rubric T)
Student – rubric evaluations (Rubric T)

Constituent surveys for this SLO. The survey collected every year over the 2 year period

	7. 
	1.CS337/496A/496C Oral 

2.CS496A/496C Written

3.SLO-7 Satisfaction Survey
	Rubric evaluations

Rubric evaluations

Survey
	3 or higher on each indicator

3 or higher on each indicator

3 or higher
	Instructor– rubric evaluations (Rubric O) 

Instructor – rubric evaluations (Rubric W)
Additional – WPE

Constituent surveys for this SLO. The survey collected every year over the 2 year period

	8. 
	1.CS301/496C Life Long Learning

2.SLO-8 Satisfaction Survey 
	Rubric evaluations

Survey
	3 or higher

3 or higher
	Instructor – rubric evaluations (Rubric L) per student

Constituent surveys for this SLO. The survey collected every year over the 2 year period

	9. 
	1.CS301 Computing 
2.SLO-9 Satisfaction Survey 
	Rubric evaluations

Survey
	3 or higher on each indicator

3 or higher
	Instructor conducts assignments, exams and presentations. The scores are added and normalized on a 5 point scale for each student. (Rubric E)
Constituent surveys for this SLO. The survey collected every year over the 2 year period

	10. 
	1.CS301 Ethics 
2.SLO-9 Satisfaction Survey 
	Rubric evaluations

Survey
	3 or higher on each indicator

3 or higher
	Instructor conducts assignments, exams, and presentations. The scores are added and normalized on a 5 point scale for each student. (Rubric E)
Constituent surveys for this SLO. The survey collected every year over the 2 year period

	1,2,3,4
(Overall)
	1.MFT Median Score Percentile 

	MFT score


	50th Percentile or higher


	MFT Median data comparison


Table 1 - Data Collection
II.2 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. The target threshold levels are indicated in Table 1. 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: CS490 Knowledge Outcomes
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AI-1: Programming, AI-2: Discrete Structures and Algorithms, AI-3: Systems
Figure 2: MFT Mean Scores Percentile
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AI-1: Programming, AI-2: Discrete Structures and Algorithms, AI-3: Systems
Figure 3: MFT Mean Scores
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Figure 4: MFT Overall Median Score National Percentile
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Figure 5: Survey Results for SLO #1
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Figure 6: Survey Results for SLO #2
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Figure 7: Survey Results for SLO #3
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Figure 8: Survey Results for SLO #4
	MFT 
Raw Score
	MFT 
Percentile
	MFT 
Raw Score
	MFT 
Percentile
	MFT 
Raw Score
	MFT 
Percentile
	MFT 
Raw Score
	MFT 
Percentile
	MFT 
Raw Score
	MFT 
Percentile

	188
	99
	162
	77
	157
	67
	150
	53
	142
	34

	192
	99
	161
	77
	157
	67
	150
	53
	142
	34

	185
	98
	161
	77
	157
	67
	150
	53
	142
	34

	181
	96
	161
	77
	155
	64
	150
	53
	142
	34

	178
	95
	162
	77
	154
	60
	150
	53
	140
	30

	170
	88
	162
	77
	154
	60
	150
	53
	140
	30

	170
	88
	162
	77
	153
	60
	148
	50
	140
	30

	170
	88
	162
	77
	153
	60
	148
	50
	136
	20

	168
	86
	159
	74
	153
	60
	148
	50
	136
	20

	166
	84
	158
	71
	153
	60
	148
	50
	136
	20

	166
	84
	158
	71
	154
	60
	147
	46
	134
	16

	165
	82
	157
	67
	154
	60
	147
	46
	134
	16

	165
	82
	157
	67
	151
	57
	147
	46
	133
	13

	165
	82
	157
	67
	152
	57
	145
	42
	133
	13

	165
	82
	156
	67
	152
	57
	145
	42
	131
	10

	164
	82
	156
	67
	152
	57
	145
	42
	129
	8

	165
	82
	156
	67
	150
	53
	146
	42
	129
	8

	162
	77
	156
	67
	150
	53
	142
	34
	126
	4


Table 2 – MFT 2015-2016 Data
Analysis:

· The assessment indicators on the Knowledge Outcomes rubric in CS490 are consistent with prior years. The indicators for SLO’s 1,2,3,4 all indicate a mean value between 3.4 and 3.9 on a 5-point scale. (See Figure 1)

· The mean (average) percent correct of test questions answered in particular subdomains/content areas measured in terms of institutional percentiles is higher than 75% for all the SLO’s 1,2,3,4. (See Figure 2). 

· Our students’ average mean scores remain at approximately 50% correct. (See Figure 3). 

· When our median student is compared to the median student of all students taking the MFT, our median student placed in the 67th percentile in 2015 and the 53rd percentile in 2016. (See Figure 4). 
· A closer look at the MFT data reveals that nearly 71% of our students scored better than the 50th percentile (See Table 2).
· Students, Alumni, Faculty, Employer and IAB surveys have all been satisfactory. (See Figures 5-8)

· All results exceed the target threshold levels (see Table 1) and are consistent with the previous two years. There is still room for improvement as the class average of the mean percent of questions answered correctly is between 40% and 60%. (See Figure 3). 
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 9: Requirements Rubric Evaluation
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Figure 10: Requirements Rubric Evaluation
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Figure 11: Survey Results for SLO #5
Analysis:

· Students learn how to define the computing requirements for large software projects in CS337. Then in CS496A they work on a practical industry sponsored project. All rubric indicators concerning software requirements have been satisfactory in both CS337 and CS496A. (See Figures 9-10)
· Students, Alumni, Faculty, and IAB surveys have all been satisfactory (See Figure 11).

· Industry sponsorship of senior design projects in CS496 has 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 12: Design Rubric Evaluation
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Figure 13: Design Rubric Evaluation
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Figure 14: Implementation Rubric Evaluation
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Figure 15: Teamwork Rubric Evaluation
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Figure 16: Teamwork Rubric Evaluation
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Figure 17: Teamwork Rubric Evaluation
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Figure 18: Teamwork Rubric Evaluation
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Figure 19: Survey Results for SLO #6
Analysis:

· Students complete the design and implementation of a large software project in CS437 (The project requirements have been collected prior to in CS337). Students complete a more thorough design and implementation of an industry sponsored project in CS496BC having collected the requirements in CS496A.

· Design, Implementation, and Teamwork rubrics are evaluated in both CS437 and CS496ABC. All indicators in the rubric exceed target levels. (See Figures 12 – 18)
· Students, Alumni, Faculty, and IAB surveys have all been satisfactory (See Figure 19).

· Industry sponsorship of senior design projects in CS496ABC has 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 20: Oral Communication Rubric Evaluation
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Figure 21: Oral Communication Rubric Evaluation
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Figure 22: Written Communication Rubric Evaluation
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Figure 23: Survey Results for SLO#7
Analysis:

· The Oral Communication rubric used in the 2014-2015 cycle was modified for the 2015-2016 cycle to better evaluate student skills.
· Faculty evaluations of the oral and written communication skills are satisfactory on each of the Performance Indicators. (See Figures 20-22)
· We plan to add a technical writing course in the major which will solidify the writing skills of our students.
· All students are also required to pass a Writing Proficiency Exam (WPE). 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 23).
Student Learning Outcome #8:  Students will have the knowledge, skills, and attitudes for lifelong self-development.
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Figure 24: Lifelong Learning Rubric Evaluation

[image: image26.jpg]Average Rating

w

N

Survey Results for SLO #8 (Academic Year 2014-15 and 2015-16)

2014-2016

Year

@8 Alumni @ Faculty @8 1AB @ Student

Highcharts.com




Figure 25: Survey Results for SLO #8

Analysis:

· CS496ABC provides opportunities for new learning experiences. As a part of the project, students have to learn new technologies, many of which they have not seen before. These are documented by each student. Faculty evaluation on a rubric are satisfactory. (See Figure 24)
· Students, Alumni, Faculty and IAB surveys have all been satisfactory. (See Figure 25)
Student Learning Outcome #9-10: 
#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 26: Ethics Rubric Evaluation
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Figure 27: Survey Results for SLO #9
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Figure 28: Survey Results for SLO #10

Analysis:

· CS301 enforces Lifelong Learning, Global Impact of Computing and Computing Ethics. Faculty evaluations on a rubric are satisfactory. 

· Faculty evaluations in CS301 are satisfactory. (See Figures 26). 
· CS301 has expanded student contact hours to reinforce the ethical, global and lifelong learning principles. 

· Students, Alumni, Faculty and IAB surveys have all been satisfactory. (See Figures 27-28)
II.3 Suggested curriculum 
The impending Q2S conversion provided an excellent opportunity for us to re-examine and strengthen our curriculum. Several modifications are being suggested to enhance crucial student outcomes. This section summarizes changes that are currently in discussion. 

· Project-based learning has proved to be an effective way to develop students’ design skills. During the Q2S conversion, this pedagogy is extended to multiple lower division and upper division required courses.(SLO 2 and SLO6)

· Introductory program sequence: To emphasize the importance of the introductory programming sequence, the three quarter programming sequence (CS201, CS202, CS203) will be expanded to a three semester programming sequence. (SLO 2 and SLO 6)
· Introduction to Professional and Technical Writing: A Technical Writing course would enhance Written Communication skills. (SLO 7)
· Discrete Structures: The quarter system Discrete Mathematics (MATH248) will be redefined as Discrete Structures (CS course). The mathematical concepts are better covered to make it a good prerequisite for other Computer Science requirements. (SLO 1 and SLO 3)
· Societal and ethical issues in computing: The course (CS301) will be expanded to cover broader ethical and societal issues with issues specific to Computer Science. (SLO 9 and SLO 10).
· A few performance indicators in Oral Communication and Written Communication rubrics did not provide enough clarity for faculty evaluations. These rubrics are being redefined. 

· Integrated UD Humanity and Social Science GE outcomes in Computer Science Capstone Design (CS4961-CS4962) Sequence

II.4. Importance of PEOs/SLOs 

Program constituency surveys will be conducted to validate the importance of the revised Program Educational Objectives and the existing Student Learning Outcomes. 

There were minor changes proposed by the Assessment Committee to the Program Educational Objectives, which will be formalized by conducting the constituent surveys in Fall2016. 

The current Student Outcomes were in place for over 6 years. During the 2016 semester conversion, we considered switching to ABET criteria defined by “a” thru “k” as the new SLOs. The ABET criteria “a” thru “k” aligned well with our existing SLOs and the curriculum. However, we decided not to adopt it at this time as the ABET CAC commission was considering revising the “a” thru “k” criteria to a new set of required SLOs.  

APPENDIX A - Rubrics
Ethics in the Computer Age  - Rubric E

	1
	2
	3
	4
	5

	Lifelong Learning (SLO 8) 

	Very poor and lacking understanding of basic knowledge.
	Very basic knowledge base.
	Fair amount of knowledge base and shows a basic understanding of theoretical/practical concepts.
	Good amount of knowledge base. Good grasp of theoretical/practical foundations.
	Outstanding showcase of knowledge and a comprehensive understanding of theoretical/practical foundations.

	Global Impact (SLO 9) 

	Very poor and lacking understanding of basic knowledge.
	Very basic knowledge base.
	Fair amount of knowledge base and shows a basic understanding of theoretical/practical concepts.
	Good amount of knowledge base. Good grasp of theoretical/practical foundations.
	Outstanding showcase of knowledge and a comprehensive understanding of theoretical/practical foundations.

	Ethics (SLO 10) 

	Very poor and lacking understanding of basic knowledge.
	Very basic knowledge base.
	Fair amount of knowledge base and shows a basic understanding of theoretical/practical concepts.
	Good amount of knowledge base. Good grasp of theoretical/practical foundations.
	Outstanding showcase of knowledge and a comprehensive understanding of theoretical/practical foundations.


Knowledge Outcomes – Rubric K

	1
	2
	3
	4
	5

	Computational Theory (SLO 1) 

	Very poor and lacking understanding of basic knowledge.
	Very basic knowledge base.
	Fair amount of knowledge base and shows a basic understanding of theoretical/practical concepts.
	Good amount of knowledge base. Good grasp of theoretical/practical foundations.
	Outstanding showcase of knowledge and a comprehensive understanding of theoretical/practical foundations.

	Programming (SLO 2) 

	Very poor and lacking understanding of basic knowledge.
	Very basic knowledge base.
	Fair amount of knowledge base and shows a basic understanding of theoretical/practical concepts.
	Good amount of knowledge base. Good grasp of theoretical/practical foundations.
	Outstanding showcase of knowledge and a comprehensive understanding of theoretical/practical foundations.

	Algorithms (SLO 3) 

	Very poor and lacking understanding of basic knowledge.
	Very basic knowledge base.
	Fair amount of knowledge base and shows a basic understanding of theoretical/practical concepts.
	Good amount of knowledge base. Good grasp of theoretical/practical foundations.
	Outstanding showcase of knowledge and a comprehensive understanding of theoretical/practical foundations.

	Systems (SLO 4) 

	Very poor and lacking understanding of basic knowledge.
	Very basic knowledge base.
	Fair amount of knowledge base and shows a basic understanding of theoretical/practical concepts.
	Good amount of knowledge base. Good grasp of theoretical/practical foundations.
	Outstanding showcase of knowledge and a comprehensive understanding of theoretical/practical foundations.


Lifelong Learning – Rubric L

	1
	2
	3
	4
	5

	Recognition and importance of learning new system/tools 

	No discussion of learning a new system or tool.
	System/Tool or other item identified, but no discussion of what was required to learn it.
	System/Tool is described but with only a minimal discussion of the issues involved in learning about it
	System/Tool is described along with a discussion of the steps taken to learn about it.
	System/Tool is described along with a discussion of the steps taken to learn about it. Discussion of how that experience will influence student's approach to learning new things in the future.

	Short and long-term career plans 

	No career plan.
	Vaguely describes career goals and/or includes no realistic plan to meet them.
	Describes career goals after graduation.  Includes an adequate plan to meet both long and short term plans. 
	Describes realistic career goals after graduation and long-term career aspirations. Includes a good plan to meet these goals and aspirations.
	Describes realistic career goals after graduation and long-term career aspirations. Includes a thorough and thoughtful plan to meet these goals and aspirations.


Software Engineering – Requirements – Rubric R

	1
	2
	3
	4
	5

	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 Microsoft 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.


Software Engineering – Design – Rubric D

	1
	2
	3
	4
	5

	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.


Software Engineering – Implementation – Rubric I

	1
	2
	3
	4
	5

	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.


Team Work – Rubric T

	1
	2
	3
	4
	5

	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.


Oral Communication – Rubric O

	1
	2
	3
	4
	5

	Logical organization of thought 

	Thoughts confused, inconsistent, and not well thought through before speaking. Few if any examples.
	Thoughts not well organized. Listeners have difficulty following the speaker's ideas. Main points are unclear. Perhaps some examples, but sometimes not well connected to main points.
	Satisfactory thought content. Reasonably well organized. Overall flow of ideas sometimes unclear. Points sometimes not made clearly. Some relevant examples. More would be useful.
	Clearly thought through and well organization.  Clear introduction and conclusion. Main points well stated. Coherent flow of ideas. .Good illustrative examples.
	Crisply thought though. Well organized. Excellent use of examples to illustrate points. 

	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 (may be slides or simply white-board diagrams when speaking informally) 


	Slides or diagrams seem to have been cut-and-pasted together; no connection between slides.
	Boring and somewhat uninformative slides/diagrams. 
	Slides/diagrams seem to contain the right information but no apparent effort made to create truly effective and engaging slides/diagrams. When using slides balance between words and diagrams leans too heavily toward words. Not enough diagrams to illustrate main points.
	Generally good set of slides and diagrams. Conveys the main points reasonably well in a traditional way. Adequate diagrams.
	Well rehearsed/thought through, informative, creative, and engaging presentation. Diagrams extremely well designed to get points across in intuitive ways. 

	Audience/listener Interaction 

	Makes virtually no contact with audience/listeners and seems unaware of audience/listener reactions.
	Makes occasional eye contact with audience but seems uninterested in audience/listener reactions.
	Makes eye contact with at least a portion of audience/listeners. Does not invite audience/listener participation/reaction. Responds only briefly to questions. Sometimes seems to ignore difficult issues raised by audience/listeners.
	Maintains good contact with audience/listeners but doesn't always answer questions in enough detail. Generally acknowledges difficult issues. 
	Makes exceptional rapport with audience/listeners. Encourages dialogue. Provides additional material/examples/information when needed. Always clear how well difficult issues have been handled.

	Audible intelligibility 

	Barely intelligible or not intelligible. Spoken so softly, with such a difficult-to-understand accent, so quickly, or in some other manner that listeners have an extremely hard time making out what is said.
	Difficult to understand what was said, possibly because it was spoken too softly, with a difficult-to-understand accent, too quickly, or in some other way that created an impediment to understanding.
	Understandable with some effort. Spoken in a way that put an extra burden on the listener.
	Understandable without effort. Spoken in such a way as to be relatively easy to understand but without any apparent effort to make the listener's task easy.
	Presented in such a way that it was clear the speaker wished to be sure the audience heard and understood what was being said. Techniques for accomplishing this include dramatic pauses, a conversational speaking style, using a variety of speaking volumes and emotional intensities, particularly clear articulation, body language and appropriate hand and arm gestures, speaking at a pace that allowed each thought to be grasped before proceeding to the next one.


Written Communication – Rubric W 

	1
	2
	3
	4
	5

	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 (may not be relevant to issue of life-long learning) 

	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.


APPENDIX B

General Education Petition

Integrating UD Humanity and Social Science GE outcomes in Computer Science Capstone Design Sequence

To: 
Talia Bettcher, chair


General Education Subcommittee

From: 
Jane Dong


Interim Associate Dean


College of 
Engineering, Computer Science, and Technology

Copies To: Margaret Garcia 

Associate Dean, Undergraduate Studies

Subject:
Unit changes in Computer Science Program via Integrating Upper Division GE Outcomes in Capstone Design Courses

To further align the Computer Science program to 120 units as mandated by the Chancellor’s Office, the College of Engineering, Computer Science, and Technology is seeking GES approval to use the Capstone Design Sequence to meet the upper division GE learning outcomes in Humanities and Social Sciences.   Approval of this request is vital to:

•
restore the important senior design sequence to the unit content as used by engineering programs;

•
retain ABET accreditation and meet the program and institutional learning outcomes; 

•
maintain the quality of the program so that our students can develop into well-educated citizens and prepare for engineering careers; 

•
remain in a competitive position with other CSU programs.

During the Q2S conversion process, ECST faculty worked very hard—in collaboration with faculty from other departments (Math, Science, English, Philosophy, and other departments that offer GE courses)—to design a balanced curriculum with adequate breadth and depth to meet GE learning outcomes, major program outcomes, and ABET accreditation requirements. 

To limit the major to 120 units three senior level courses (CS4961, CS4962, and CS4963) were set to 2 units instead of the normal 3 units. This includes the senior design sequence (CS4961, CS4962) which is inconsistent with the engineering major in which the same senior design sequence consists of 3-unit courses. In addition, CS4963 is an important senior required course which deals with the recapitulation of the primary concepts of Computer Science in preparation for the Major Field Test (MFT). MFT is a primary instrument that is featured in the assessment and ABET accreditation process. We seek to change the unit content for all the three courses (CS4961, CS4962 and CS4963) which restores the parity with the capstone courses of the engineering programs. This would remove the disparity of student credits in the senior design sequence where many projects are interdisciplinary between computer science and engineering. This would also eliminate any potential queries from ABET regarding this discrepancy. To achieve this goal we request a 3 unit reduction (instead of the 6 unit reduction requested by the engineering programs) by integrating upper division GE outcomes with the 2-semester capstone design sequence.  

The Computer Science GE program was reviewed and approved by GES and Curriculum Subcommittee in 2014. The attached table shows the approved GE program as well as the newly proposed double counting. We are seeking a 6 unit double counting to the Humanities and Social Science (Upper Division) requirements. However, the Social Science (lower division) requirement is restored to the normal 6 units by increasing the requirement by 3 units. In effect, we are seeking an additional 3 units of double counting.

Capstone Design courses are the natural place for students to integrate the knowledge and skills learned in GE and in the major courses throughout the curriculum. These courses implement a project-based learning approach, which is an effective pedagogy for students to broaden their knowledge and to develop advanced skills. To meet ABET requirements, it is essential for the students to consider a variety of realistic constraints, such as economic factors, safety, reliability, aesthetics, and ethics in the design process. Also, students must demonstrate a firm understanding of the broad impact of engineering solutions on society, environments and human life. Thus we propose to integrate upper division Humanity and Social Science outcomes into the Capstone Design courses.  Please refer to the attached documents and course syllabus to see a mapping between project learning objectives and upper division GE learning outcomes. 

The ECST College faculty and administration very much appreciate your consideration of this request. We would be pleased to provide any necessary information or discuss our request in person with the General Education Subcommittee. Thank you for your good work and your guidance in incorporating the GE learning outcomes into engineering and computer science courses.

Since Computer Science graduates are expected to contribute professionally in areas that affect human life, society, and the planet, computer science programs must equip students with broad professional abilities, in both technical and non-technical domains. ABET (Accreditation Board for Engineering and Technology) requires graduates from Computer Science program to achieve the following outcomes:

(a) An ability to apply knowledge of computing and mathematics appropriate to the discipline,
(b) An ability to analyze a problem, and identify and define the computing requirements appropriate to its solution,
(c) An ability to design, implement, and evaluate a computer-based system, process, component, or program to meet desired needs,
(d) An ability to function effectively on teams to accomplish a common goal,
(e) An understanding of professional, ethical, legal, security and social issues and responsibilities,
(f) An ability to communicate effectively with a range of audiences,
(g) An ability to analyze the local and global impact of computing on individuals, organizations, and society,
(h) Recognition of the need for and an ability to engage in continuing professional development,
(i) An ability to use current techniques, skills, and tools necessary for computing practice.
(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. 
(k) An ability to apply design and development principles in the construction of software systems of varying complexity. 
The SLO’s for the Computer Science program 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.
Thus, the student learning outcomes are closely tied to ABET program outcomes. In addition, the SLO’s are closely tied to the GELO in humanities and social science; in particular, students must (a) establish their self-identity in their profession, (b) be able to analyze the interrelationship between the self and the social / political / cultural environments, and (c) be able to make ethical decisions when designing systems. To address the challenge of unit reduction, we propose to integrate upper division GE outcomes in Humanities and Social Science in the 2-semester senior design sequence. In this document, we will explain the integrative learning in terms of contents, pedagogy, and assessment. The goal is to provide a significant learning experience that will (a) achieve both GE and major learning outcomes and (b) help develop our students into professionals whose humanistic, social, and technical knowledge, skills, and sensibilities will equip them to function in a rapidly changing world. 
1. Integrative Learning 

The senior design sequences for Computer Science combines disciplinary knowledge with essential general education content; in this case, professional ethics, risk analysis, economic analysis, a broad understanding of the non-technical constraints (typically social and cultural), and the effects a system will have on its users both individually and as a society—including to the extent possible anticipation of what are often referred to as unanticipated consequences. In additional, advanced GE skills including critical thinking, written communication, and teamwork are also integrated in the learning process. 

Figure 1 illustrates the essential steps of software design and how the GE contents are integrated naturally in the process. 
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Figure 1. Integrating GE content in Humanities and Social Sciences in Design Process

Built on the LEAP (Liberal Education America’s Promise) principles, our integrated learning approach provides students with the opportunity to apply general education knowledge and skills in software engineering design and the problem solving process.  As illustrated by the attached course proposals, the courses have been designed to enable students to develop mastery of the analytical, written, and presentation skills that are essential in the workplace. Integrative learning will broaden the students’ view and foster in-depth understanding of trade-off, ethics, reliability, cost, public interest, environmental, and other societal considerations essential to the design process. The revised Senior Design Sequence will enable students to apply and deepen the knowledge and skills gained in LD GE courses in Humanities (including a Computing Ethics course) and Social Sciences. As such it offers a capstone experience for both GE and the major. 
2. Pedagogical Justification

To ensure a rich learning experience and to help students develop a full range of professional abilities, project-based learning (PBL) is utilized as the primary pedagogy. The capstone courses also include explicit instruction, online learning materials and other active learning activities. In recent years, PBL has been widely adopted in science/engineering education to provide an engaging learning experience and to deliver broad learning outcomes beyond technical contents.

The key elements in PBL pedagogy include:

1) Challenge to learn. The design projects, with strong ties to professional practice, provide strong motivation for the students to learn. Since almost all projects are rooted in the real world, students must conduct extensive research in both technical and non-technical areas. 

2) Reflection. To succeed in a senior design project, students must integrate their existing knowledge with the new information acquired through research. During the design process, frequent reflection is done among the team to review design methodologies, ideas, and prototypes and to make revisions or corrections. Reflection is also needed to ensure that the solution is ethical, and meets social, economic, safety, environmental and cultural constraints.

3) Sustained inquiry. Student teams will be engaged in a rigorous, extended process of asking questions, finding resources, and applying critical thinking to identify potential solutions.

4) Expert modeling / scaffolding. In the senior design class, each student team is supervised by a faculty advisor. If, as is usually the case, the project is sponsored by an outside organization, each team must interact with a customer liaison. Together, the faculty advisor and the customer liaison serve as expert guides. They help the students work their way through the design and inquiry process; they provide the perspective and wisdom of senior well-tempered experts and professionals when students face difficult decisions; and they offer provide feedback and support as needed.

5) Articulation. students have many opportunities to demonstrate their design and implementation skills in both informal and formal ways. These include group discussions, class discussions, and public presentations. 

As we can see, with these rich and extensive pedagogical components, students can have an integrated, extensive, and sustainable learning experience—one that will strengthen the skills gained in lower division GE and major courses. Integrated learning also helps to develop future engineers with a broad view of the world and their place in it, with self-awareness, and with a sense of social responsibility. 
3. Learning Outcome Assessment 

This section describes the disciplinary learning outcomes, the shared GE outcomes, and how the outcomes are assessed. 

3.1 Content-based outcomes 

By successfully completing the senior design courses, students should be able to master:

· Key elements of analyzing, planning, and executing a project including scheduling and budgeting

· Elements of design, how to perform trade-offs to produce a design concept that satisfies multiple constraints and how to mature the concept from requirements generation through a detailed design analysis 

· How to implement the design through software implementation, testing and delivery

· How to document the design and test data

· How to evaluate and quantify progress

· Fundamentals of risk assessment and risk management/mitigation

· At least two design tools

· How to communicate progress to a sponsor, including conducting design reviews and presentations

· Key elements of team work, peer communication, conducting team meetings and distribution of responsibility among team-mates

· Identifying and protecting intellectual property (patents and trade secrets)

These outcomes are measured through student performance in assignments, homework, tests, quizzes, project reports, oral presentations, and performance of functional prototypes.

3.2 Shared GE learning outcomes

A. Written Communication

In the Q2S conversion process, the senior design sequences were approved as WI course. Hence, the students will enhance their technical writing and presentation skills in both formal and informal settings. The details can be found in course proposals for CS4961, CS4962 from SharePoint. 

B. UD Humanities

Built upon the Societal and Ethical issues in Computing course (CS3801), students will deepen their understanding of professional ethics, gain the ability to make ethical decisions, and develop a better understanding of professional responsibilities and self-identities. The following learning outcomes will be reinforced.

· Demonstrate an understanding of moral reasoning and the ability to apply moral reasoning in design and problem-solving process. 

· Demonstrate an awareness of our moral and social responsibilities to other human beings by directly addressing contemporary problems in ethics, especially as they emerge in the computing profession.

· Demonstrate general critical thinking skills and the skills of philosophical analysis to understand the morally acceptable course of action in various fields of human life, with a special focus on the professional field of computer science. 

· Demonstrate a capacity to learn from other views, ways of living, and life experiences different from their own. This should include sensitivity to the emotional and ethical issues implicit in discussions about controversial issues, the relevance of one’s own cultural background, and a capacity to self-reflect in order to critically re-assess their views. 

· Demonstrate an understanding of professional and ethical responsibility 

· Demonstrate ability to analyze  how personal and social values of cultures impact the ethical standards in the computing profession and understand the diversity and complexity of professional decision making
These outcomes are measured through 1) periodic project design reports that document the decision-making process and how moral reasoning and profession ethics apply in this process; 2) project presentations that show how students utilize their critical thinking and philosophical analysis skills to develop an ethical and responsible software solution; 3) Reflective essays to describe their evolving view and value system of themselves as future computer scientists.
C. UD Social Science
To design a system under practical constraints, students need to apply the social science inquiry skills learned from LD Social Sciences courses. By completing their senior design sequence, the students will further develop knowledge and skills so they can:

· Have an in-depth understanding of the software design process and incorporate societal, ethical, environmental, political, and economic factors;

· Apply inquiry process to analyze complex problems in realistic scenarios 

· Understand the broad impact of software solutions in political, social, economic, or environmental contexts, and how these contexts are interwoven;

· Understand how globalization affects the design and development of software products, and how the diversity of cultures and community affects decision making of software solutions and impacts the market and demands of software products.

· Exercise a rational decision making process with consideration of how individuals, communities/society and environment interconnect with each other

· Demonstrate knowledge of contemporary events (non-technical) and the impact of design decisions on the world. 

These outcomes are measured through 1) an essay of contemporary events; 2) design journals and periodical project design reports that document the decision-making process considering societal, ethical, environmental, political, and economic factors, as well as how globalization and diversity of cultures/communities influence the choice of design solutions ; 3) project presentations that demonstrate the students’ understanding of broad the impact of software solutions.
D. Team Skills
The senior design sequence provides an excellent opportunity for students to develop team skills—skills, which are critical in the modern software engineering profession. Each project team consists of four or more students often with different backgrounds and technical expertise. Usually during the first course in senior design sequence, a series of team building activities is conducted to help students deepen their understanding of effective team work, develop mutual understanding and trust within the team, and identity successful teamwork strategies. During the course of project design process, students enhance their team skills, improve their communication and negotiation skills, develop the ability to build upon on each other’s contributions, develop a stronger sense of personal responsibility, and learn how to manage conflict.

Rubrics have been developed to assess teamwork skills,. Assessments are conducted periodically by peers, by the senior design instructor, and by the faculty advisor. Feedback is provided to the team based on these assessments so that team members can improve their teamwork skills. In addition, we conduct team assessments during the final Project Expo, when the industry liaisons and other visitors complete assessments for every team of students.  These assessments are used as part of our ABET continuous improvement process.
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