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A.
College, Department and Date
1. College:

Los Alamos

2. Department: 
Science & Engineering

3. Date: 

September 25, 2008
B.
Academic Program of Study*

Associate of Science in Pre-Engineering

C.
Contact Person(s) for the Assessment Plan
Kay Willerton, Division Head for Math, Science, & Engineering, kwiller@unm.edu

D.
Broad Program Goals & Measurable Student Learning Outcomes

1. Broad Program Learning Goals for this Degree/Certificate Program

Graduates of this program will:

A. Know and understand basic mathematical (through Calculus III), scientific & applicable engineering principles.
B. Have a strategy and sufficient knowledge to can continue to study in their field of interest, including successful transfer to a baccalaureate program, successfully obtain employment, or realize an increase in salary at current job.

C. Have effective skills in written and oral communication.

D. Have the knowledge, abilities and skills required to adapt to evolving situations in a global, societal and personal context.

2.
List of Student Learning Outcomes (SLOs) for this Degree/Certificate Program


Students who complete this degree program will be able to:

A.1.
Apply knowledge of mathematics, physics and chemistry to model and solve problems.

A.2.
Apply basic engineering principles from one selected field or course to problem solving.
B.1.
Participate actively in learning.
B.2.
Successfully complete next courses in mathematics and engineering after transferring to a Baccalaureate program.
C.1.
Write effective documents that are audience specific and describe technical operations or scientific principles.

C.2.

Work effectively as members or leaders of a team to accomplish an objective.

D.1.
Demonstrate an understanding of the global marketplace in which they will be working.

D.2.

Recognize the need for and ways in which to contribute to society.
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.
Student Learning Outcomes

A.1.
Apply knowledge of mathematics, physics and chemistry to model and solve problems.

A.2.
Apply basic engineering principles from one selected field to problem solving

B.1.
Participate actively in learning.
B.2.
Successfully complete next courses in mathematics and engineering after transferring to a Baccalaureate program.
C.1.
Write effective documents that are audience specific and describe technical operations.

C.2.

Work effectively as members or leaders of a team to accomplish an objective.

D.1.
Demonstrate an understanding of the global marketplace in which they will be working.

D.2.
Recognize the need for and ways in which to contribute to society.
Relationship to UNM Student Learning Goals (insert the program SLOs and check all that apply):

	University of New Mexico Student Learning Goals

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

	A.1.
Apply knowledge of mathematics, physics and chemistry to model and solve problems
	
	X
	
	

	A.2.
Apply basic engineering principles from one selected field to problem solving
	
	X
	
	

	B.1.
Participate actively in learning
	
	
	X
	

	B.2.
Successfully complete next courses in mathematics and engineering after transferring to a Baccalaureate program
	X
	
	
	

	C.1.
Write effective documents that are audience specific and describe technical operations
	
	X
	
	

	C.2.
Work effectively as members or leaders of a team to accomplish an objective
	
	X
	
	

	D.1.
Demonstrate an understanding of the global marketplace in which they will be working.
	
	
	X
	

	D.2.
Recognize the need for and ways in which to contribute to society
	
	
	X
	


2.
How will learning outcomes be assessed?

General:  All students who declare the AS in Pre-engineering as their degree program will be asked to develop a portfolio of their work over the course of their degree program.  Students will be asked to include examples of their work demonstrating the accomplishment of specific learning outcomes.  Additionally, each student will write a paper for inclusion in the Portfolio, which explains the process that was used in selecting each particular document.  The student will explain what score he or she believes should be assigned for each item included in the Pre-Engineering Portfolio; also included in the paper will be the reasons behind each score.  The paper will include reflection on what the student views his or her particular achievements throughout the program and portfolio process to be, as well as what the student perceives his or her strengths and weaknesses to be. This portfolio will be graded using a rubric which will be developed during 2008-2009.
Learning Outcome A.1.  Apply knowledge of mathematics, physics and chemistry to model and solve problems.

Assessment will be conducted by assessing problem solving skills in PHYC 161, CHEM 121 and MATH 264.    One problem solving assignment from each student will be assessed.  These reports will be assessed using a rubric for levels of success for each student in the program, beginning Spring 2009.  This assessment will be completed each semester that the course is taught. Data will be collected for 2 years and analyzed at the end of the spring semester of the second year.  We will be striving for increased enrollment to make the data obtained more valid.  Students will be asked to place their best example of work demonstrating their problem solving skills in their Engineering Portfolio; this is the first requirement in the Engineering Portfolio.  We will be striving for increased enrollment to make the data obtained more valid.

This is a direct measure of success.

The target for success is 75% of the students will provide problem solving examples that clearly demonstrate adequate problem solving skills according to the rubric which will be developed.

Learning Outcome A.2. Apply basic engineering principles from one selected field to problem solving

Assessment will be conducted by test item analysis embedded in CE 202, ECE 203, and ME 160. Every student in each course will be given relevant problems on an assignment.  These problems will be assessed using a rubric for levels of success for each student in the program, beginning Spring 2009.  This assessment will be completed each semester that the relevant courses are taught. Students will be asked to place their best example of work demonstrating their use of basic engineering skills in their Engineering Portfolio; this is the second requirement in the Engineering Portfolio. Data will be collected for 2 years and analyzed at the end of the spring semester of the second year.  We will be striving for increased enrollment to make the data obtained more valid.

This is a direct measure of success.

The target for success is 75% of the students will perform at the Adequate or better level on 75% or more of the problems assessed.

Learning Outcome B.1. Participate actively in learning

Students will be asked to select at least one example of work that demonstrates their active participation in learning for inclusion in their engineering portfolio.  This is the third item that will be included in the Engineering portfolio.  This example will be assessed on the portfolio rubric which will be developed.
This is an indirect measure of success.

The target for success is 75% of the students will submit an example that is judged Adequate or better on the portfolio rubric.

Learning Outcome B.2. Successfully complete next courses in mathematics and engineering after transferring to a Baccalaureate program

This outcome will be assessed via a transfer study of students transferring from our program into a Baccalaureate program at UNM.  

This is a direct measure.  While this method of evaluation will give no information about specific weaknesses, it will give an overall picture of how well-prepared our students are.

The target for success will be 80% of all students who transfer to UNM will be successful (C or better) in the next math or engineering course.  We will specifically look at ME 260, ME 301, ME 306, Math 316, ECE 321L, CE 283L, CE 302 success rates for our transfer students. This transfer study will be done every two years beginning summer 2009.

Learning Outcome C.1. Write effective documents that are audience specific and describe technical operations.

Each student will select at least one and at most two excellent examples of the student’s technical writing skills from ENGL 219, ENGL 101, ENGL 102 or Engineering course taken at UNM-Los Alamos for inclusion in their Engineering portfolio.  This is the fourth item which will be included in the Engineering portfolio.   

This is a direct measure of success.

The target for success is 75% of the students will submit an example that is judged Adequate or better on the portfolio rubric.

Learning Outcome C.2. Work effectively as members or leaders of a team to accomplish an objective.

Students will be asked to select one example of work from one of their Pre-Engineering Program courses that demonstrates their ability to work effectively as a member or leader of a team for inclusion in Engineering Portfolio.  In lieu of a course document, a student could elect to include a reflection paper which would cite a particular team-work experience and describe his or her role on the team and how that integrated with the roles of other team members.  This paper would include a reflection on how the experience would have been different without the team approach, including both good and bad points.  This is the fifth item that will be included in the Engineering portfolio.  This example will be assessed on the portfolio rubric which will be developed.

This is a direct measure of success.

The target for success is 75% of the students will submit an example that is judged Adequate or better on the portfolio rubric.
Learning Outcome D.1. Demonstrate an understanding of the global marketplace in which they will be working.

Students will be asked to select at least one example of work that demonstrates their understanding of the global marketplace in which they will be working, from one of the courses used in their Pre-engineering program.  They will be encouraged to select an example from ECON 105 or similar course, though this course will not be required.  If no such example exists from a course, students should include a reflection paper that describes their understanding of the global marketplace and how that will impact their future work experience.  This is the sixth item that will be included in the Engineering portfolio.  This example will be assessed on the portfolio rubric which will be developed.

This is an indirect measure of success.

The target for success is 75% of the students will submit an example that is judged Adequate or better on the portfolio rubric.

Learning Outcome D.2. Recognize the need for and ways in which to contribute to society.

Students will be asked to select and include in their Engineering Portfolio, at least one example of work from one of the courses used in their Pre-engineering program that demonstrates their understanding of the importance of contributing to society.  The suggested document will be an example of a service-learning project in which they participated, for example in ENGL 219 or other course.  This is the seventh item that will be included in the Engineering portfolio.  This example will be assessed on the portfolio rubric which will be developed.

This is an indirect measure of success.

The target for success is 75% of the students will submit an example that is judged Adequate or better on the portfolio rubric.

3.
When will learning outcomes be assessed?  When and in what forum will the results of the assessment be discussed?

2008-2009 The Pre-Engineering degree will be revised to include a 1 credit hour Portfolio Course.  Students declaring Pre-Engineering as their degree program will be informed of this requirement as soon as the degree changes are approved by the Curriculum Committee and it is included in the new catalog.  

The rubric to assess the Engineering Portfolio will be developed during this academic year.  It will be presented to each student who declares a Pre-Engineering degree program so that the student can begin planning their portfolio.

The following learning outcome will be assessed during this academic year:

Learning Outcome A.2. Apply basic engineering principles from one selected field to problem solving 


CE 202, ECE 203, and ME 160 will be assessed in each semester that they are taught beginning in the Fall 2008.
2009-following:  
Learning Outcome B.2. Successfully complete next courses in mathematics and engineering after transferring to a Baccalaureate program


This will be assessed using the Transfer Study each time it is conducted beginning with the Summer 2009.
The following learning outcomes will be assessed using the Engineering Portfolio through the listed documents and reflection paper.  This requirement will be instituted beginning with the Fall 2009 semester and assessed each time a student completes the 1 credit hour course during their last semester in the program:
1. Learning Outcome A.1.  Apply knowledge of mathematics, physics and chemistry to model and solve problems.

2. Learning Outcome A.2. Apply basic engineering principles from one selected field to problem solving.

3. Learning Outcome B.1. Participate actively in learning

4. Learning Outcome C.1. Write effective documents that are audience specific and describe technical operations.

5. Learning Outcome C.2. Work effectively as members or leaders of a team to accomplish an objective.

6. Learning Outcome D.1. Demonstrate an understanding of the global marketplace in which they will be working.

7. Learning Outcome D.2. Recognize the need for and ways in which to contribute to society.

8. List of Portfolio documents and Reflection Paper.  Each student will be asked to complete a form that lists the documents chosen for each of the preceding 7 categories.  Additionally, each student will write a paper for inclusion in the Portfolio, which explains the process that was used in selecting each particular document.  The student should explain what he or she believes the assigned score should be on the rubric for each item included in the Engineering Portfolio and why that would be an appropriate score.  The paper should include reflection on what the student views his or her particular achievements throughout the program and portfolio process to be, as well as what the student perceives his or her strengths and weaknesses to be. 

After collecting data for a year, discussions will be held with faculty and with the technical advisory committee about the results of the data during the late spring and/or early summer of 2009.  Changes will then be discussed and implemented where needed.  Discussions will then be held in all odd numbered years to discuss data from the previous cycles.  If it is determined that this cycle is not adequate or if unexpected changes occur in the needs in or for the degree, the discussion cycle will be adjusted as necessary.

4. What is the unit’s process to analyze/interpret assessment data and use results to improve student learning?  

The Curriculum Coordinator for Science & Engineering will collect the data for each of the learning outcomes, including course based assessment, transfer study information, and portfolio assessment.  The results from all assessment tools will be discussed by all engineering, math, and science faculty during the early part of each fall semester.  

At these meetings, several items will be discussed.  

1. The assessment tool will be evaluated.  We will ask such questions as, “did we get the information we needed?”  “Are the rubrics complete?”  “Is there a better tool to use for measurement?”  “Are there any changes that need to be made to the tool?”

2. The results of the data will be analyzed.  We will ask such questions as, “Do our students know what we said they would know after taking this course?”  “If not, where do changes need to be made?”  “How will we make these changes?”  

3. The program will be evaluated in light of the assessment and changes to the industry, our main campus, or the state.

4. Results from this discussion including changes to be made will be distributed to faculty in the department, students and the service area by several means, including posting results on the website.

Source: Kansas State University Office of Assessment
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