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A.
College, Department and Date
1. College:

UNM-Los Alamos

2. Department: 
Computer Science

3. Date: 

May 19, 2008

B.
Academic Program of Study*

Certificate in Computer Science

C.
Contact Person(s) for the Assessment Plan
Lee S. Bollschweiler

CS Faculty Member and Division Head for CS, Business, and IT at UNMLA

4000 University Dr., room 623C

Los Alamos, NM 87544

505-661-4684 (office)

leeb@unm.edu

D.
Broad Program Goals & Measurable Student Learning Outcomes

1. Broad Program Learning Goals for this Degree Program

A. Graduates will have a basic understanding of computer science principles and will develop technical competence in beginning software development. 

B. Graduates will demonstrate a basic understanding of the specialized techniques, skills, and modern tools essential to the degree concentration that they have selected.

C. Graduates will be professionally prepared for an entry-level position in the field of computer science.

2. List of measurable Student Learning Outcomes (SLOs) for this Degree Program. Since it is not possible to measure all of these SLO’s in the next three years, we have selected a subset to be measured during this time frame. Any SLO that is marked with an ‘*’ will be measured over the next three years. 

A. Graduates will have a basic understanding of computer science principles and will develop technical competence in beginning software development through:

1. Understanding all aspects of the Software Engineering Life Cycle.

2. Evaluating design issues related to software solutions. *

3. Evaluating appropriate data organizations to support the design. *

4. Developing and analyzing algorithms. *

5. Software testing and debugging techniques. 

6. Internal and external software design and implementation documentation techniques. 

7. Mathematical concepts related to computer science and algorithm studies. 

8. At least one high-level programming language. *

9. Graphical user interfaces.

10. Alternative programming paradigms. *

11. Basic computer architecture and underlying electronic components.

B. Graduates will have a basic understanding of the specialized skills that are the focus of their selected concentration within the degree program.

1. Students earning the Programming Concentration will focus on topics associated with software development and will demonstrate their mastery of these topics through the creation of a Programming Portfolio that they will build over 4 semesters.

2. Students earning the Game Development and Interactive Simulation Concentration will focus on topics associated with specialty and demonstrate mastery of these ideas through their own game that they will build over 4 semesters.

E.
Assessment of Student Learning Three-Year Plan

All programs are expected to measure some outcomes annually and to measure all priority program outcomes at least once over two consecutive three-year review cycles.  Describe below the plan for the next three years of assessment of program-level student learning outcomes.

1.
Measured Student Learning Outcomes for the next 3 years:

Relationship to UNM Student Learning Goals 

	University of New Mexico – Los Alamos, Student Learning Goals

	Program SLOs
	Knowledge
	Skills
	Responsibility
	Program SLO is conceptually different from university goals.

	A2. Students will be able to create an efficient, appropriate design (either OOP or structured) for a reasonable problem and defend it.
	
	X
	
	

	A3. Students will be able to select the appropriate data organization for a particular design and defend it.
	
	X
	
	

	A4. Students will be able to identify one or more algorithms appropriate for the problem to be solved and defend it through analysis.
	
	X
	
	

	A8. Students will be able to demonstrate moderate proficiency in at least one High-Level-Language by writing a reasonable amount of code in this language with minimal development time for syntactical corrections.
	
	X
	
	

	A10. Students will be able to write acceptable code in multiple programming paradigms, eg. Object Oriented, Structured, and possibly Functional, and defend why this paradigm is the best for the given problem.
	
	X
	
	


2. How will learning outcomes be assessed over the next 3 years (eg. Direct versus indirect measures)?

	University of New Mexico – Los Alamos, Student Learning Goals

	Program SLOs
	Courses in which this SLO will be measured
	Direct Method of Measurement: Final Exam Assessment
	Direct Method of Measurement: Portfolio Assessment
	Indirect or Other Method of Measurement 

	A2. Students will be able to create an efficient, appropriate design (either OOP or structured) for a reasonable problem and defend it.
	CS148

CS152

CS251
	X
	X
	

	A3. Students will be able to select the appropriate data organization for a particular design and defend it.
	CS148

CS152

CS241

CS251
	X
	X
	

	A4. Students will be able to identify one or more algorithms appropriate for the problem to be solved and defend it through analysis.
	CS148

CS152

CS241

CS251

CS261
	X
	X

(not for CS261)
	

	A8. Students will be able to demonstrate moderate proficiency in at least one High-Level-Language by writing a reasonable amount of code in this language with minimal development time for syntactical corrections.
	CS148 (C++)

CS152 (JAVA)

CS251 (JAVA)

CS241 (C)
	X
	X
	

	A10. Students will be able to write acceptable code in multiple programming paradigms, eg. Object Oriented, Structured, and possibly Functional, and defend why this paradigm is the best for the given problem.
	CS148(structured)

CS152(OOP)

CS251(OOP)

CS241(structured)


	X
	X
	


Notes on our 3-year plan:

A. What is the primary method for evaluating Programmatic Assessment for the Certificate in CS?

Because there is no capstone course for this degree, SLO’s for this program will be measured predominantly through Course Assessment. Most of our CS courses have both a final exam component and a programming portfolio component. Therefore, we will use either or both of these direct measures to assess the SLO’s in each course as appropriate. For those SLO’s that are difficult to measure directly through exam or portfolio, we will work on defining measurement techniques over time.

B. What CS courses will be assessed and when?

Our first priority over the next three years will be to focus on the 6 courses that are common to both concentrations (ie. CS148, CS152, CS241, CS251, CS261, CS293). These courses form the foundation of the Certificate, with CS148, CS152, CS241, and CS251 focusing on programming. Final exam assessment is possible for all 6 courses and portfolio assessment is possible for the 4 programming courses.

Not all CS courses in the degree are offered every semester. Not all courses that are offered every semester actually have sufficient enrollment to “make” every semester. We will collect course assessment data in all courses, whenever they are taught. However, we will be focusing our programmatic assessment on the 6 foundation courses required for all degree students. 
C. Who will be asked to participate in Course Assessment?

All instructors at UNM-LA will be asked to participate in course assessment, whether Core or Adjunct Faculty.

D. What direct or indirect measurements will be used to assess CS courses?

All of our CS courses give a final exam. Therefore, direct assessment of SLO’s can be done using some variation of the Final Exam Assessment Rubric (See below). 

Our 4 programming courses will also mandate that students build and maintain a Programming Portfolio. Students will start this portfolio in CS148 and continue to build it throughout their degree program. Direct assessment of SLO’s can be done using some variation of the Programming Portfolio Assessment Rubric (see below).

There may be other indirect assessment techniques that instructors select such as classroom presentations, code demonstrations, Service Learning Projects, team project, etc. These will be left to the discretion of the instructor.

E. What are our Criteria for Success related to our direct measurements?

Although our Certificate in CS is generally seen as a terminal degree, it is often earned while students are working on their AAS in CS or even their BS in CS. For this reason, we strive to maintain high standards for our courses since many of them are used as foundation courses for further study. For example, our CS258 is a local course that has been designed to prepare students for CS351 (an upper division course with a reputation as a “weed-out” course). When we establish criteria for success, we will be looking towards success rates of close to 75-85% in most of our courses.

F. Who are the students targeted in our assessment process and why?

All students will be assessed. Every student, whether they have declared a CS major or not, must have a programming portfolio and must take the final exam for any CS course where one is offered. Therefore, no student is exempt from the assessment process. 

Because our degree program is viewed by so many as a transfer degree, it is imperative that a student masters a sufficiently high level of skill in any CS course, regardless of his/her future plans. A student wanting to continue his/her studies in CS (ex. Work towards a BS in CS) must earn a high level of success (eg. B- or better) because it’s mandated for enrollment to upper-division courses. A student taking an introductory CS course just to “give it a try” must also earn a decent grade (eg. C or better) because it’s mandated for transferring this course to another degree, even if ultimately it’s not a CS degree. 

G. Schedule for SLO measurement

1. Fall and Spring semester of 2008/2009, 2009/2010, 2010/2011: Course Assessment will be collect from any offerings of CS148, CS152, CS241, CS251, CS261, CS293. 

2. Summer 2009:  all Course Assessment data for the year will be collected by the Curriculum Coordinator and evaluated by the CS Assessment Committee for effectiveness. The following issues will be addressed as they relate to Course Assessment: 

· Have the Programmatic Assessment SLO’s been incorporated into the appropriate course syllabi as Learning Outcomes?

· Are Learning Outcomes for each course sufficient to support our SLO’s?

· Are all instructors using the Programming Portfolio Assessment Rubric appropriately and where necessary?

· Are all instructors using the Final Exam Assessment Rubric appropriately and where necessary? 

· Evaluate: Course content, overlapping of content, currency of curriculum

Outcomes of this discussion will be fed back into the courses to improve them over the year, help to clarify the Learning Outcomes for each course, and allow for updates to the Assessment Tools.

3. Summer 2010: Our first Programmatic Assessment will be done with a focus on our SLO’s listed above. These SLO’s are the easiest to measure because they focus on technical content. We will wait until the summer of 2010 to do our first Programmatic Assessment because it will take two years before all 6 foundation courses required in the AAS will have been offered at least once. Once again, the committee will address the following issues, but this time from a Programmatic Assessment perspective:

· Do the Learning Outcomes for each course help to support the SLO’s we have decided to measure?

· How effective are the Programming Portfolio and Final Exam assessment rubrics for addressing the SLO’s we have decided to measure.

· Have we selected the SLO’s that best measure the goals we want? Are there other SLO”s we want to add?

· What can the outcomes of these SLO’s tell us about our course content? Distribution of material over all the courses? Etc.

4. Summer 2011: We will perform a second Programmatic Assessment  to “close the loop” and see if we made improvements as a result of findings from the 2010 Programmatic Assessment. 

H. Who is involved in our Programmatic Assessment process? Who serves on the CS Programmatic Assessment Committee?


The following people will be invited to participate in Course and Programmatic Assessment each summer: All CS faculty, whether adjunct or core, who are teaching the courses we are evaluating; the Curriculum Coordinator (eg. Department Chair); the Division Head; the Dean of Instruction; the Assessment Coordinator (if one has been appointed by UNM-LA); the Advisory Board members for CS; potentially willing students working towards a CS degree.

I. How will our Course and Programmatic Assessment discussions benefit the department and improve our course and degree offerings?

· Findings from these meetings will be distributed to all faculty and department heads electronically prior to the start of the Fall semester because this is the semester that begins our course scheduling cycle for the degree. Also, highlights of our findings will be discussed at the CS Discipline meeting at Fall Faculty Orientation held the week before classes start. Our goal will be to make all faculty, either core or adjunct, aware of the issues that affect student success in the classroom.

· Pertinent outcomes of these meetings will be shared with CS students at semester meetings. The CS department now meets twice yearly (once near the end of Fall semester and again near the end of the Spring semester) with all students enrolled in Certificate, AAS, BS, MS, or PhD programs in CS. These meetings are offered in conjunction with Extended University. At these meetings, we discuss any changes to any of the CS degrees so students can schedule courses for the following semester accordingly. Not only do these meetings allow us to share important information about the degree programs with students, they allow us to collect student suggestions for improvement to the programs.

Coverage of SLO’s in Degree Courses

	Program SLO
	CS148
	CS152
	CS241
	CS251
	CS261
	CS293
	CS258
	CS260
	GAME 200
	GAME 250

	
	
	
	
	
	
	
	PC
	PC
	GC
	GC

	A2. Students will be able to create an efficient, appropriate design …
	I
	I
	R
	R
	
	
	M
	R
	M
	M

	A3. Students will be able to select the appropriate data organization …
	I
	I
	R
	R
	
	
	M
	R
	M
	M

	A4. Students will be able to identify one or more algorithms …
	I
	I
	R
	R
	R
	
	M
	M
	M
	M

	A8. Students will be able to demonstrate moderate proficiency in at least one High-Level-Language …
	I
	I
	R
	R
	
	
	M
	M
	M
	M

	A10. Students will be able to write acceptable code in multiple programming paradigms…
	I (Struct.)
	I

(OOP)
	
	R

(OOP)
	
	
	M

(OOP)
	
	
	


Key:


I = Introduced


R = Reinforced


M = Mastery

PC = Programming concentration

GC = Gaming Concentration

Programming Portfolio

Course Assessment Rubric

Course Number/Title: _______________________________________ Date: _________

Student Name: ______________________________________

Highlight key concepts covered this semester to be demonstrated in the portfolio: 

In the chart below, comment how well a student mastered these programming concepts over the course of the semester as demonstrated in their portfolio. 

Please rank on a scale of 1 to 10 (where 1 is the lowest score or No Mastery; 10 is the highest score or Complete Mastery).

	Student Learning Outcome
	Rank Student Mastery of this concept

	Student’s code demonstrates understanding of software design issues that were presented this semester. Describe key design issues pertinent to this course:


	

	Student’s code demonstrates appropriate use and clarity of documentation appropriate for this semester’s issues. Explain key documentation issues pertinent to this course:


	

	Student’s code demonstrates appropriate selection and implementation of data structures. Explain key data structures and issues pertinent to this course:


	

	Students’ code demonstrates appropriate selection and implementation of basic working algorithms presented this semester. Explain key algorithm issues pertinent to this course:


	

	Student’s code demonstrates selection and implementation of superior algorithms (eg. Exceptionally creative, efficient, unique). Explain those characteristics that would qualify an algorithm as exceptional for your course:


	

	Student’s code reflects sufficient mastery of particular high level programming language features presented this semester. Specify which language and new features presented in your course:


	


Programming Portfolio

Course Assessment Rubric – CLASS SUMMARY

Total # students in the class: _______________________________________

	Learning Outcome
	# Students demonstrating Full 

Mastery 

(Ranks 9-10)
	# Students Partial Mastery

( Ranks 5,6,7,8)
	#  Students No Mastery

(Ranks 1-4)
	% Students Full Mastery
	% Students Partial Mastery
	% Students No Mastery

	Student’s code demonstrates understanding of software design issues.
	
	
	
	
	
	

	Student’s code demonstrates appropriate use and clarity of documentation.
	
	
	
	
	
	

	Student’s code demonstrates appropriate selection and implementation of data structures.
	
	
	
	
	
	

	Students’ code demonstrates appropriate selection and implementation of basic working algorithms.
	
	
	
	
	
	

	Student’s code demonstrates selection and implementation of superior algorithms (eg. Exceptionally creative, efficient, unique).
	
	
	
	
	
	

	Student’s code reflects sufficient mastery of a particular high level programming language (please specify __________)
	
	
	
	
	
	

	Other
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Student Self Assessment of Programming Portfolio

Course Number/Title: _______________________________________ Date: _________

Student Name: ______________________________________

Reminder: Your Programming Portfolio is worth ____________% of your final grade

Dear Student,

Your job is to assess your own Programming Portfolio by indicating in the chart below where I, as the instructor, might find the best examples of how you learned the topic stated. List the page number, programming assignment, color of the sticky tab, etc., that would help me to find your best work that illustrates your mastery of the material. For each topic listed, I have clarified key issues that we have been working on this semester so you know exactly the kinds of things I am looking for.

Thank you,

Your Instructor
	Student Learning Outcome
	My best work illustrating this point can be found at:

	Student’s code demonstrates understanding of software design issues that were presented this semester. Key design issues pertinent to this course (as provided by the instructor):


	

	Student’s code demonstrates appropriate use and clarity of documentation appropriate for this semester’s issues. Key documentation issues pertinent to this course (as provided by the instructor):


	

	Student’s code demonstrates appropriate selection and implementation of data structures. Key data structures and issues pertinent to this course (as provided by the instructor):


	

	Students’ code demonstrates appropriate selection and implementation of basic working algorithms presented this semester. Key algorithm issues pertinent to this course (as provided by the instructor):


	

	Student’s code reflects sufficient mastery of particular high level programming language features presented this semester. The language used for this course and new features of this language are: 
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