Template

Academic Program 

Assessment of Student Learning Plan

University of New Mexico

Instructions:

This template is a suggested guideline for creating three-year plans to assess academic program-level student learning outcomes.  The order and format of the information does not need to follow the template exactly.  Alternative formats (e.g., those used by specialized accreditors) may be acceptable; please check first with the Office of the Provost.*  Regardless of whether you complete the template or use an approved alternate format, the six key sets of questions (D1-D2 and E1-E4) do need to be addressed in the three-year assessment plan. 

Please transmit Degree Program Assessment Plans electronically when possible.  
*If you have any questions, please contact the Assessment Office at assess@unm.edu or 277-4130.

Template
Academic Program 

Plan for Assessment of Student Learning Outcomes

The University of New Mexico


[image: image1]
A.
College, Department and Date
1. College:

Arts and Sciences, University of New Mexico
2. Department: 
Earth and Planetary Sciences
3. Date: 

17 June, 2008
B.
Academic Program of Study*
B.S., Earth and Planetary Sciences
C.
Contact Person(s) for the Assessment Plan
John W. Geissman, Chair, Earth and Planetary Sciences, jgeiss@unm.edu
David Gutzler, Chair, Undergraduate Committee, Gutzler@unm.edu (DO NOT CONTACT OVER SUMMER!!!!)

D.
Broad Program Goals & Measurable Student Learning Outcomes

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

All Earth and Planetary Science Bachelor of Science Majors shall:

A. Develop an understanding of interconnected Earth systems, with special emphasis on the physical and chemical processes that result from plate tectonics. 

B. Develop an understanding of Earth materials as recorders of geological processes. 

C. Develop an understanding of geologic time and Earth history.

D. Be able to acquire geologic data in the laboratory and the field, analyze these data, and interpret their meaning through application of the scientific method.

E. Be able to read geological literature, and be able to clearly and concisely present (both in oral and written form) geological information.

F. Understand applications of geologic sciences to natural resource development and natural hazard assessment and mitigation.

G. Understand the principles of ethics in the conduct and application of science within the academic and professional arenas. 

H. Develop proficiency in quantitative problem solving, applying first principles from supporting sciences.

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

1. Understand the role of plate tectonics in Earth history 

2. Relate igneous and metamorphic rock-forming processes to plate tectonic setting 

1. Identify and be able to classify Earth materials

2. Understand the composition, genesis and deformation of Earth materials

C.

1. Produce and use field-based and petrographic measurements to interpret geologic history and geologic structures

2. Understand the evolution of Earth in terms of changes in life forms and physical processes through geologic time

D.

1. Obtain geologic data from field measurements and hand samples

2. Read and interpret topographic maps

3. Visualize and interpret Earth structures in three dimensions using modern mapping tools

4. Use field and petrographic data to test competing hypotheses for  a set of observations

E. 

1. Critically evaluate a geologic report 

2. Prepare and present a professional-quality report on a geologic problem 

F. 
1.    Describe and assess natural hazards in terms of geologic processes 

2.  Understand the origins of fossil fuels 

3. Understand the origins of metallic and nonmetallic resources  

4. Understand the hydrologic cycle and the geologic constraints on water resources 

G. 

1. Understand professional ethical standards for reports and publications associated with collaboration, data collection, authorship, and citation of previous results

2. Understand the statistical uncertainties associated with drawing conclusions from limited data sets

3. Demonstrate a high level of integrity in the collection, analysis, and presentation of data

4. Explain and apply the concept of intellectual property as it applies both generally and legally to scientific information and ideas

5. Use proper attribution and citation of open data sources and scientific literature in reports and presentations

H.

1.  Solve problems using chemical and/or physical equations and data in a geological context

2.  Solve problems using equations from algebra and calculus in a geologic context

3. Use desktop computing software to analyze data and prepare documents

4. Understand basic techniques for quantitative analysis of data

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
[Insert at least 2-5 priority learning outcomes that will be assessed by the unit over the next three years.  Each unit will select which of its learning outcomes to assess.]
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.

	B. 1. Identify and be able to classify earth materials.
	XX
	XX
	
	

	C.2. Understand the evolution of Earth in terms of changes in life forms and physical processes through geologic time.
	XX
	
	
	

	D.3. Visualize and interpret Earth structures in three dimensions using modern mapping tools
	XX
	XX
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


2.
How will learning outcomes be assessed?
Student Learning Outcome B.1.
i.
Critical aspects of many of the core courses in the BS program in Earth and Planetary Sciences involve laboratory components where the characteristics of earth materials are strongly emphasized through hand sample and petrographic inspection.  Students have numerous opportunities to examine earth materials, using several approaches, in the laboratory as well as, albeit more limited, field components of these courses.  Assessment will largely be through laboratory-based examinations and laboratory-based exercises.  The evidence, of course, that is required in this assessment includes the student’s ability to follow appropriate procedures to adequately characterize and identify earth materials. In addition, in the “capstone” course in the BS program, Introductory Field Geology (EPS319L), inspection of earth materials in the field is critical to the student’s ability to recognize/identify mappable geologic units and thus prepare accurate geologic maps and cross sections.  Thus, assessment can also be partly carried out in the 319L course.
ii.
Each measure is direct.  For example, the identification of a particular mineral species, as a component of a geologic material has only a right or a wrong answer.  The identification of a particular type of rock, by corollary, is associated with only one correct answer.  A porphyritic quartz monzonite cannot at the same time be a feldspathic arenite.
iii.
 The criteria for success is clearly the student’s ability to identify an array of rock-forming minerals, of which only 25 or so are essential building blocks of earth materials (i.e. rocks), and from this be able to distinguish among igneous, sedimentary, and metamorphic rocks AND be able to identify the more common types of igneous, sedimentary, and metamorphic rocks.  This is an essential learning outcome of any BS program in the earth sciences, and it is not unreasonable to expect a high level of mastery of this ability, so we expect that a 80% performance target would not be unreasonable.
Student Learning Outcome C.2.
i.  The principal means of assessment of this outcome is through student examinations and laboratory exercises.  As the Earth History course centers on student learning of Earth evolution and examining Earth processes and their changes through time, there are several means, directly tied to this course, of assessing this objective.  Samples will, of course, be in the form of examinations, laboratory exercises, and homework assignments.  
ii. The measure(s) is (are) completely direct.

iii. The criteria for success include adequate competency in student understanding of Earth History and its evolution, as measured through test scores and performance on assignments.  Each instructor may have a different perspective, but a performance target of 70% is most reasonable. 
Student Learning Outcome D.3.
i. The principal means of assessment of this outcome will be the student’s ability to prepare accurate geologic maps and cross sections based on their own observations made in the field at a number of different localities used as mapping sites in our Introductory Field Geology Course.  The areas inspected in this course have been used for over two decades as excellent localities where field geologic relations are sufficiently well-exposed and involve “stratigraphic units” that can be suitably understood and characterized in order for students to prepare, over the time frame allotted, reasonably accurate maps and cross sections to depict the geology of the examination area and develop an appreciation for its geologic history.  In addition, this course requires three written, technical reports for each of the three field geologic mapping projects.  The reports are expected to be written in a scientifically rigorous format and evaluated at the same level of detail as all products of each mapping exercise.  The faculty instructors are responsible for assessing each student’s maps and cross sections.
ii. The measure is completely direct.  

iii. The criteria for success will be the quality of the maps and cross sections prepared as quality relates to the geologic accuracy of the maps and cross sections and the magnitude of information, based on field observations, shown on the maps and cross sections.  For example, the instructors know exactly what key field relations are shown by a particular exposure of geologic materials at numerous localities in the mapped areas.  These key field relations should be on the student’s maps and/or cross sections.   Our performance target for this “capstone” course in Earth and Planetary Sciences is 70%, in that we look for an effort that results in a map and cross section for each of the projects that is close to 70% accurate.
A. Who: 

Student Leaning Outcome B.1.

Evidence from all BS majors in the program will be included.  This is typically a large percentage of students in each core course in our program.  
Student Learning Outcome C.2.
Evidence from all BS majors in the program will be included.  This is typically a large percentage of students in each core course in our program.
Student Learning Outcome D.3.
Evidence from all BS majors in the program will be included.  This is typically a large percentage of students in each core course in our program and, notably, these students are very close to finishing their B.S. degree.
3. When will learning outcomes be assessed?  When and in what forum will the results of the assessment be discussed?



Student Learning Outcome B. 1.



This outcome can be assessed each semester of the academic year and during the early part of the summer, during our Introductory Field Geology course (EPS319L), for each year of the three year time-frame.  The results from the previous year will be assessed during each Fall Semester.


Student Leaning Outcome C.2.



This outcome can be assessed each semester of the academic year, as the critical course in which the evolution of Earth is most thoroughly discussed (Earth History, EPS 201) is taught each semester.  Assessment can be carried out for each year of the three year time frame.  The results from the previous year will be assessed during each Fall Semester.


Student Learning Outcome D.3.


This outcome is most readily assessed during our Introductory Field Geology course (EPS 319L) taught each summer for about three weeks, from mid-May to early June.  Assessment can be carried out for each year of the three year time frame.  The results from the previous year will be assessed during each Fall Semester.

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

Student Learning Outcome B. 1.



Key faculty instructors who teach courses required for the BS degree and that involve considerable discussion and inspection of earth materials include: Adrian Brearley (Mineraology), Jane Selverstone (Petrology), Maya Elrick (Sedimentology), and John Geissman (Introductory Field Geology).  The gathering of evidence can be conducted by these faculty.  The evidence can be analyzed, discussed, and interpreted  by the Undergraduate Committee (currently chaired by Professor David Gutzler) and recommendations from this committee can be made to the full faculty.  The Undergraduate Committee and then the full faculty can consider and discuss the implications of assessment for changes to assessment mechanisms, to curriculum design, and to pedagogy.  Recommendations will be submitted to the Chair of Earth and Planetary Sciences, whose file on Outcomes Assessment grows on a daily basis, in writing, each Fall Semester, no later than 1 November of each academic year.  


Student Leaning Outcome C.2.



Key faculty instructors who teach Earth History, which is required for the BS degree,  and  involves considerable discussion of Earth evolution are Gary Smith (Fall semester) and Maya Elrick (Spring semester).  The gathering of evidence can be conducted by these faculty.  The evidence can be analyzed, discussed and interpreted by the Undergraduate Committee (currently chaired by Professor David Gutzler) and recommendations from this committee can be made to the full faculty.  The Undergraduate Committee and then the full faculty can consider and discuss the implications of assessment for changes to assessment mechanisms, to curriculum design, and to pedagogy.  Recommendations will be submitted to the Chair of Earth and Planetary Sciences, whose file on Outcomes Assessment grows on a daily basis, in writing, each Fall Semester, no later than 1 November of each academic year.  


Student Learning Outcome D.3.
The key faculty instructors who teach Introductory Field Geology, which is required for the BS degree, are John Geissman and Grant Meyer.   The gathering of evidence can be conducted by these faculty.  The evidence can be analyzed, discussed and interpreted by the Undergraduate Committee (currently chaired by Professor David Gutzler) and recommendations from this committee can be made to the full faculty.  The Undergraduate Committee and then the full faculty can consider and discuss the implications of assessment for changes to assessment mechanisms, to curriculum design, and to pedagogy.  Recommendations will be submitted to the Chair of Earth and Planetary Sciences, whose file on Outcomes Assessment grows on a daily basis, in writing, each Fall Semester, no later than 1 November of each academic year.  
*	Academic Program of Study is defined as an approved course of study leading to a certificate or degree reflected on a UNM transcript. A graduate-level program of study typically includes a capstone experience (e.g. thesis, dissertation, professional paper or project, comprehensive exam, etc.).
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