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INTRODUCTION

This seven-year review comes on the heels of a major revision of our curriculum and our program. The actions we have taken are described in this document, but to provide a unifying view we wish to start by stating in this introduction our vision of what we want the program to be.  

· We want to be a small, high quality program, where our students have plenty of opportunity to interact with the faculty. To this effect we want to concentrate our efforts on no more than a few “concentrations” (presently general geology, applied geology, and science teacher education).

· We want our faculty to feel content with being a part of the program and to be productive as scientists. To this end we want to increase the number of program faculty from the current four to five, provide time and opportunity for original research or professional development, and distribute the teaching and advising load to a manageable level.

· We want our students to be recognized as desirable by employers in the engineering, water supply, environmental, mining, and oil exploration industries. To this end we have optimized our curriculum. We are very satisfied with accomplishments in this area, since in the last seven years over 90% of our graduates have taken a first job as geologists.

· We want our students to be recognized as desirable by graduate schools. To this end we are currently promoting student research. We have a long way to go in reaching this goal, since in the last seven years we have only had three students enrolling in graduate school, and only one of them is doing good progress in finishing his MS degree.

· We want to assist the university in its overall educational mission, growth plans, and service to the community. To this effect we want to support the general education program, support the peripheral campuses, and actively participate in recruitment efforts.

PROGRAM OBJECTIVES

Our program objectives include: (1) Educating graduates who are recognized as desirable by employers in the engineering, water supply, environmental, mining, and oil exploration industries. (2) Educating graduates who are recognized as desirable by good graduate schools. (3) Educating graduates who can fill the desperate need for well-prepared, inspiring science teachers. (4) Having a faculty that feels content with the program and that contributes to the scientific community by performing and publishing research, or by actively engaging in the professional practice of geology. (5) Assisting the university in its overall educational mission, growth plans, and service to the community. (6) Growing from the current four to a total of five faculty, tenure-track or tenured positions, so we can maintain a small, quality program in which students have access to the faculty.  

We support three tracks for our majors: (1) General Geology: for students who want to pursue graduate studies in geology (e.g., mineralogy, petrology, paleontology, or tectonics) leading to employment in research, academia, and museums; (2) Applied Geology: for students who want to apply their geologic skills in industry; and (3) Grade 6 -12 education: for students who want to teach Earth Science in Junior High and High School.

Upon successful completion of our major we expect that our graduates will have both an understanding and appreciation of the Earth, be employable either as geologists or teachers of earth science, be prepared to pursue advanced degrees in geology, and have scientific skills enough to occupy responsible positions in the public service arena.

CHANGES SINCE THE LAST ACADEMIC PROGRAM REVIEW

The original curriculum was designed in 1984, and changed little in the subsequent 19 years. A new curriculum was designed starting 2003-2004, was approved toward the end of 2005-2006, and was first implemented in 2006-2007.

Highlights of the new curriculum include:

· Students are now required to take one semester of College Algebra and one semester of College Trigonometry. Students who have the goal of going to graduate school are advised to take additional math classes, and are given elective credit for classes in differential calculus, integral calculus, and differential equations.

· Students are now required to take Principles of Chemistry 1. Starting in Fall 2009, this semester will be followed by a semester of Geochemical Exploration. Presently the follow-up is through geochemistry units in the Mineralogy, Igneous and Metamorphic Petrology, and Hydrogeology classes. Students are given elective credit for Principles of Chemistry 2.

· Students are now required to take Basic Physics 1, followed by a semester of Geophysical Exploration. Students are given elective credit for Basic Physics 2.

· The following classes are now required for the major:

· Principles of Geology and lab

· Evolution of Earth and Life and lab

· Mineralogy (includes units in Optical Mineralogy)

· Igneous and Metamorphic Petrology

· Sedimentary Rocks and Depositional Environments

· Paleontology and Stratigraphy

· Structural Geology

· Plate Tectonics

· Hydrogeology

· Geophysical Exploration

· Field Geology

· Applied Geology

In addition, next year we expect to add to the list of required courses:

· Geochemical Exploration

In its current form, our curriculum is well suited to meet our program goals and objectives. Many of our graduates are presently employed as geologists in industry, and some are employed as teachers. Very few of our majors have pursued graduate school. 

The major has a problem with sequencing.  In as much as we only offer our upper division classes every other year, it is difficult to make any one course a capstone, because a transfer student would either have to take it in their first year or add an additional year to their graduation time.  In addition, we often have students underprepared in certain classes, because they need to take the class before the pre-requisites to graduate in timely fashion.  We have informally handled this problem by offering courses as sequences in a given year (e.g. Mineralogy in the Fall, Igneous and Metamorphic Petrology in the Spring; Structural Geology in the Fall, Field Geology in the Winter; Sedimentary Rocks and Depositional Environments in the Fall, Paleontology and Stratigraphy in the Spring). Pre-requisites are formally included in the catalog, but we find that very often exceptions have to be done in order not to delay graduation for one or even two years.  Field Geology, Applied Geology, and Plate Tectonics make excellent Senior level capstone courses, but are often taken by junior level transfer students who cannot afford to wait two years until they are offered again.

Our inability to offer courses more frequently also makes it difficult for many of our students to complete their ancillary sciences before taking their upper division geology courses.  For example, many transfer students from junior college arrive without having taken Physics or Chemistry.  These students have to take Physics and Chemistry in their first year here, to prepare them for some of our upper-divison geology courses, but that means they require a minimum of three years to complete their geology major.
The Geology program also has a major problem with the lack of technical support. In contrast with the sister disciplines of Physics, Chemistry, and Biology, who for years have had their own Instructional Technician, we have had none. The Physics Program has one technician, who in the past has assisted the Geology Program in issues related to electronics. The College of Natural Sciences has a technician, who in the past has assisted the Geology program in computer-related issues. As much as we appreciate the support that these two technicians have given us, the fact remains that it is the faculty itself who have to add curation and repair of laboratory and field equipment to their academic duties. The problem has been aggravated with the recent acquisition of a large number of research-quality pieces of laboratory and field equipment, as part of the initial endowment that accompanied the new Science Building. Without proper curation and care by a dedicated and qualified technician the equipment will have to stay in its shipping crates, or risk becoming a useless heap of broken instruments in a matter of a few years. 

ENROLLMENT TRENDS

The number of Geology majors declined from 16 in 1996 to 9 in 1999, climbed back to 11 in 2000, and in 2008 stands at 30. Increased enrollment in Geology has been observed in many other universities, and no doubt reflects the great need for geologists given current environmental concerns, demand for water and energy resources, and high market prices for mineral commodities and petroleum fuels.

Although we are doing a good job at recruiting students (about 8 students each year), this is a challenging major and a fair amount of attrition occurs during the year (2 to 3 students per year), so the Geology program needs to attract more majors. Efforts are being made to improve the quality of our program and to establish a recruitment program. We feel that having more laboratory space in the new Science building, and an increase in budget, will help us increase our enrollments.

All of the concentrations, options, and individual courses can be supported by current enrollment demands.

Demographic trends of Geology majors: Because the practice of geology requires strenuous activity in the outdoors, as well as long periods of travel away from home (in many instances overseas), Geology used to be a profession dominated by white males. Over the last 20 years, however, many white females have entered the profession, both to work as traditional geologists and to break new ground in the geological laboratory or as Earth Sciences teachers. The participation of minorities, both male and female, remains at very low levels. Our current majors can be divided in:


17 males (15 white, 1 African American, 1 Asian)


11 females (6 white, 3 Hispanic)
Graduates: The program averages roughly 3.4 graduates per year.  The number has fluctuated from a low of 1 in 96-97 to a high of 5 in 98-99. In recent years the number of graduates has been:

CY00-01
2 graduates

CY01-02
3 graduates

CY02-03
4 graduates

CY03-04
4 graduates

CY04-05
4 graduates

CY05-06
3 graduates

CY06-07
3 graduates

CY07-08
4 graduates

Students who enter our program as Freshmen or Sophomores should be able to complete the major in four years.  However, it is difficult for students transferring in from junior colleges to finish in a total of four years (combined Junior College and State University) because of our inability to offer required courses and electives every year. In addition, many students transfer from junior colleges to CSU Stanislaus without having completed their pre-requisites in Chemistry, Physics, and Mathematics.  It is possible for transfers to finish in two years if all of their pre-requisites have been completed.

FTES and FTEF statistics:  

	 
	FTES
	FTEF
	STU/FAC RATIO
	AVG CLS SIZE

	LVL
	YEAR
	42.2
	2.5
	17.0
	23.1

	ALL
	1998
	
	
	
	

	
	1999
	45.2
	2.9
	15.5
	23.8

	
	2000
	55.2
	3.3
	16.8
	21.4

	
	2001
	48.1
	3.0
	16.0
	21.5

	
	2002
	77.1
	3.4
	22.4
	28.8

	
	2003
	72.0
	3.9
	18.3
	27.0

	
	2004
	77.7
	4.0
	19.4
	28.5

	
	2005
	77.9
	4.3
	18.0
	26.1

	
	2006
	89.5
	4.3
	20.8
	30.4

	
	2007
	91.2
	4.6
	20.0
	31.2

	LD
	1998
	13.9
	0.7
	18.7
	26.8

	
	1999
	14.4
	0.8
	17.9
	26.8

	
	2000
	14.2
	0.6
	24.1
	28.0

	
	2001
	13.3
	0.8
	16.8
	25.8

	
	2002
	26.7
	1.2
	22.3
	26.9

	
	2003
	30.1
	1.5
	19.8
	30.1

	
	2004
	37.0
	1.8
	20.6
	33.4

	
	2005
	46.1
	2.0
	23.1
	36.6

	
	2006
	50.3
	2.1
	23.9
	32.2

	
	2007
	48.4
	1.8
	27.1
	39.4

	UD
	1998
	28.3
	1.7
	16.3
	21.3

	
	1999
	30.8
	2.1
	14.5
	22.4

	
	2000
	41.0
	2.7
	15.2
	19.4

	
	2001
	34.9
	2.2
	15.8
	19.9

	
	2002
	50.4
	2.2
	22.5
	30.2

	
	2003
	41.9
	2.4
	17.3
	24.8

	
	2004
	40.7
	2.2
	18.4
	25.1

	
	2005
	31.7
	2.3
	13.7
	18.7

	
	2006
	39.2
	2.2
	17.8
	28.4

	
	2007
	42.8
	2.8
	15.4
	24.8


COMMITMENT TO STUDENT LEARNING

The following itemized learning goals have been adopted by the program. Some of these goals were developed by the collegiate forum of CSU geology instructors.  Many of these skills are fundamental to all science majors, but others are specific to geology. After completing a Bachelor of Science Degree in Geology, students should be able to:

Table 1.  Learning goals of the Geology Program

	Goal
	Degree of achievement

	Demonstrate literacy on Earth’s processes (aimed at the university community in general)
	High

	Classify and identify geologic materials
	Average

	Produce and interpret geologic maps and cross-sections
	Average – Field geology needs further emphasis

	Produce and interpret quantitative scientific data related to earth processes
	Low – Former lack of adequate laboratory equipment was a problem (which will no longer be the case as we inaugurate the new Science building and laboratories)

	Apply concepts/techniques of chemistry, physics, biology, math and computer science to solve geologic problems
	Low in math and chemistry because of poor basic preparation in math and inability to offer geochemistry. Average in physics and biology, thanks to the offer of geophysics and paleontology.

	Effectively communicate scientific ideas and results verbally and in writing
	High

	Retrieve, assimilate and evaluate factual data
	Average - Former lack of adequate laboratory equipment was a problem (which will no longer be the case as we grow together with the new Science building and laboratories)



	Use, formulate and test multiple working hypotheses based on the scientific method
	Average – Field geology needs further emphasis

	Use keen observational skills in the laboratory 
	Low – Former lack of adequate laboratory equipment was a problem. This problem will decrease as we grow together with the new Science building and laboratories. However, the lack of technical support remains a tremendous obstacle to achieve this goal.

	Use keen observational skills in the field
	High, but field geology needs further emphasis



	Table 1.  Learning goals of the Geology Program (continued)
	

	Visualize subsurface structures and processes in 3 dimensions
	Average - Former lack of adequate computer equipment was a problem (which will no longer be the case as we grow together with the new Science building and laboratories).

	Demonstrate depth and breadth of knowledge in one or more advance specialty fields (advanced electives)
	Average to high

	Recognize, appreciate and communicate scientific uncertainty
	Average, but basic preparation in math remains a problem

	Conduct independent field work
	High

	Conduct independent laboratory research
	Low – Former lack of adequate laboratory equipment was a problem. This problem will decrease as we grow together with the new Science building and laboratories. However, the lack of technical support remains a tremendous obstacle to achieve this goal.

	Understand geologic time, evolution and global processes (e.g., plate tectonics) 
	High

	Propose workable solutions to societal problems related to resource exploration and development, construction with the Earth, and environmental issues related to Earth processes
	High

	Use up-to-date concepts when teaching Earth Science concepts in the classroom
	Uncertain – Contact with Geoscience teachers needs to be fostered


Achievement of Program Objectives.  Our program has been traditionally assessed by collegial discussions among the faculty. Our assessment is based on professional experience, and our knowledge of the types of abilities expected of junior geologists in the workforce. Although not quantitative, we believe our assessment is robust. Table 1, above, summarizes our current assessment, and identifies some of the limitations that need to be overcome to optimize achievement of program objectives. The comments made in the right column of Table 1 indicate that we could attain a higher level of accomplishment of our goals by:

· Addressing the programmatic weakness in Geochemistry

· Honing the use of mathematics and physics across the curriculum

· Facilitating the reasonable sequencing of courses, which in turn requires moving toward an annual offering of key upper division courses.

· Honing the Field Geology component

· Facilitating access of geoscience students to modern research equipment

· Encouraging the CNS administration to provide the necessary technical support, in the form of an Instructional Technician.

We address these points at length in the last section - Preliminary implementation plan.

Specific Educational Outcomes. The following itemized learning goals, divided by area of geological specialty, have been adopted by the program. Some of these goals were developed by the collegiate forum of CSU geology instructors. These categories generally reflect major areas of courses required by most geology undergraduate programs, but do not include all fields, especially those usually offered as electives.  These groupings also parallel areas of geology found to be most relevant to professional geologists by recent state and national surveys.

Student Learning Goals in:  Mineralogy and Petrology
In these areas of geology, students should know:

· Mineral compositions and crystal chemical principles

· Basic crystallography

· Uses of minerals

· Classification schemes and identification of igneous, sedimentary and metamorphic rocks

· Rock associations and plate tectonics

· Field relationships of igneous, sedimentary and metamorphic rocks

Students should be able to:

· Identify 100 important minerals in hand sample and thin section

· Use physical and optical properties to identify minerals

· Calculate mineral formulas from chemical analyses 

· Interpret rock genesis in light of current petrogenetic models

Student Learning Goals in: Sedimentology/Stratigraphy/Paleontology
In these areas of geology, students should know:

· How to analyze sedimentary facies, depositional environments and systems

· How to interpret earth history and evolution

· How to recognize and understand diagenesis

· How to use stratigraphic principles

· How to use lithostratigraphy, biostratigraphy, chronostratigraphy and magnetostratigraphy

· How to recognize and use fossil groups

Students should be able to:

· Conduct textural analysis (particle size, shape and sorting)

· Identify and interpret sedimentary structures

· Classify and interpret sediments and sedimentary rocks

· Perform petrographic analyses (e.g., texture, mineralogy, provenance, diagenesis)

· Measure stratigraphic sections and construct stratigraphic columns

· Create and interpret fence diagrams and isopach maps

Student Learning Goals in:  Structural/Field Geology
In these areas of geology, students should:

· Visualize and interpret field relationships in 2-, 3- and 4-dimensions

· Design and implement basic geologic mapping projects 

Students should be able to:

· Create, read and interpret geologic maps and cross-sections

· Use, formulate and test multiple working hypotheses

· Interpret spatial/temporal relationships in the field

· Solve 3-point problems

· Perform quantitative analysis of structural attitudes and drilling data

· Quantify, synthesize and communicate observations and interpretations in oral and written format

Student Learning Goals in:  Applied Geology

In this area of geology, students should understand:

· Underlying principles of hydrogeology 

· Well mechanics and flow through porous media

· Underlying principles of geophysics

· Fundamental geochemical processes in water and soil 

· Mechanical properties of earth materials

· Human interactions with the environment

· Basic principles of engineering and resource geology

Students should be able to:

· Apply geologic and geophysical knowledge to solve engineering or environmental problems 

· Apply geologic and geophysical knowledge to problems related to exploration and development of water resources

· Apply geologic and geophysical knowledge to problems related to exploration and development of mineral and energy resources

· Determine physical properties of earth materials

· Recognize potential geologic hazards in the field (flood, slides, faulting)

· Interpret aerial photographs, topographic maps, flow nets and geologic maps/cross-sections

· Use and interpret data from field instruments (geophysical and geodetic).

Student Assessment. Student assessment is based on rigorous examinations, term papers and presentations in capstone courses, and on the independent field research that all of our majors must complete in the Field Geology course. The latter includes original mapping, preparation of professional geologic maps and cross-sections, and preparation of a final report that in most other disciplines would be equivalent to a Senior thesis. 

The faculty has traditionally used collegiate consultation of the faculty as the assessment tool for overall program performance. At the end of 2002 we conducted such collegiate consultation, and recorded it on a formal memorandum of assessment. The conclusion of this assessment was that considerable curricular change was needed, so from 2003-2004 to 2005-2006 we went through the lengthy process of design, consultation, and approval of a new curriculum. 

Advising.  Each new student who is interested in either a major or a minor in geology is granted an appointment with one of our full-time faculty members.  If a student decides he or she wants to declare a major or minor in Geology, the student is assigned an advisor.  Any student who wants advising on general education or liberal studies is granted an appointment with one of our faculty.  Students who take classes at the Stockton Center generally meet our faculty members on the CSU campus or can talk with us on the telephone.  Communication by e-mail is also possible. 

If students state a preference for an advisor, their wishes are granted.  Otherwise, advisees are assigned by the Program Coordinator based on the general interests of the students.

Assistance to Students.

1.) Grants, scholarships, awards:  The Mother Lode Mineral Society has provided scholarships ranging from $500 to $750 since 1986.  The Sacramento Section of the Association of Engineering Geologists provided a $500 scholarship in 1992, and has repeatedly sent requests for applications. We also present a non-monetary Outstanding Student Award annually to one of our graduating seniors.


We feel that establishing a scholarship program (through the Development Office) would be a big boost to attract good students. As soon as a VP for Development is appointed, we would like to request five $500 merit-based scholarships per year.

2.) Job placement, career planning:  The faculty is also pro-active in bringing job opportunities to the attention of our students (greatly assisted by the professional contacts of the faculty), and we have been glad to see that over the last four years all of our graduates have gotten geology jobs.


We have not been successful in sending more than one student to a good graduate school over the last seven years. Two more students have started MS programs, but are not doing significant progress toward completing their degrees.

3.) Professional Societies. We have revived the Geology Club, which holds a couple of functions per semester (either a field trip or a movie night). We also started the PaleoClub, which held several functions/semester during their first official year, 2007-08. We also encourage our students to join the Geological Society of America, the American Geophysical Union, and the Association of Engineering Geologists. A few students have become student members of the Society of Vertebrate Paleontology and the Association of Exploration Geochemists. Unfortunately the tradition of belonging to a professional society is not strong at our campus, and distance makes it difficult for the students and faculty to attend monthly meetings (mostly held in Sacramento or the Bay Area), so this is an area where we will have to put a lot more effort.

CURRICULUM AND INSTRUCTION

Curriculum Review Process.  The small number of faculty members in our program permits discussion of curriculum matters through informal conversation.

Trends in curriculum development.  The original curriculum was designed in 1984, and changed little in the subsequent 19 years. A new curriculum was designed starting 2003-2004, was approved toward the end of 2005-2006, and was first implemented in 2006-2007. 

Content of the Curriculum.  A program description can be found in the latest California State University Stanislaus Catalog. As mentioned in the previous section, a new curriculum was approved toward the end of 2005-2006, and was first implemented in 2006-2007. The old curriculum and the new one are contrasted in Appendix 1. Highlights of the new curriculum include:

· Students are now required to take one semester of College Algebra and one semester of College Trigonometry. Students who have the goal of going to graduate school are advised to take additional math classes, and are given elective credit for classes in differential calculus, integral calculus, and differential equations. We designed a course to give further, discipline-specific practice in the use of mathematics (Numerical Methods in Geology), but with only four faculty members it has been impossible to teach it.

· Students are now required to take Principles of Chemistry 1. Starting in Fall 2009, this semester will be followed by a semester of Geochemical Exploration. Presently the follow-up is through geochemistry units in the Mineralogy, Igneous and Metamorphic Petrology, and Hydrogeology classes. Students are given elective credit for Principles of Chemistry 2.

· Students are now required to take Basic Physics 1, followed by a semester of Geophysical Exploration. Students are given elective credit for Basic Physics 2.

· The following classes are now required for the major:

· Principles of Geology and lab

· Evolution of Earth and Life and lab

· Mineralogy (includes units in Optical Mineralogy)

· Igneous and Metamorphic Petrology

· Sedimentary Rocks and Depositional Environments

· Paleontology and Stratigraphy

· Structural Geology

· Plate Tectonics

· Hydrogeology

· Geophysical Exploration

· Field Geology

· Applied Geology


In addition, next year we expect to add to the list of required courses:

· Geochemical Exploration

In its current form, our curriculum is well suited to meet our program goals and objectives. Many of our graduates are presently employed as geologists in industry, and some are employed as teachers. Very few of our majors have pursued graduate school. Certain revisions would increase the degree to which the goals are attained.  

The major has a problem with sequencing.  In as much as we only offer our upper division classes every other year, it is difficult to make any one course a capstone, because a transfer student would either have to take it in their first year or add an additional year to their graduation time.  In addition, we often have students underprepared in certain classes, because they need to take the class before the pre-requisites in order to graduate in timely fashion.  We have informally handled this problem by offering courses as sequences in a given year (e.g. Mineralogy in the Fall, Igneous and Metamorphic Petrology in the Spring; Structural Geology in the Fall, Field Geology in the Winter; Sedimentary Rocks and Depositional Environments in the Fall, Paleontology and Stratigraphy in the Spring). Pre-requisites are formally included in the catalog, but we find that very often exceptions have to be done in order not to delay graduation for one or even two years.  Field Geology, Applied Geology, and Plate Tectonics make excellent Senior level capstone courses, but are often taken by junior level transfer students who cannot afford to wait two years until they are offered again.

Our inability to offer courses more frequently also makes it difficult for many of our students to complete their ancillary sciences before taking their upper division geology courses.  For example, many transfer students from junior college arrive without having taken Physics or Chemistry.  These students have to take Physics and Chemistry in their first year here, to prepare them for some of our upper-divison geology courses, but that means they require a minimum of three years to complete their geology major.

There is no graduate program in geology.  In the past interdisciplinary graduate students have incorporated geology into their programs, but no graduate courses in geology are taught.  
Organization of the Curriculum.  As mentioned above, the following classes are required for the major:

· Principles of Geology and lab

· Evolution of Earth and Life and lab

· Mineralogy (includes units in Optical Mineralogy)

· Igneous and Metamorphic Petrology

· Sedimentary Rocks and Depositional Environments

· Paleontology and Stratigraphy

· Structural Geology

· Plate Tectonics

· Hydrogeology

· Geophysical Exploration

· Field Geology

· Applied Geology

In addition, next year we expect to add to the list of required courses:

· Geochemical Exploration

At the lower division, Principles of Geology and Evolution of Earth and Life provide a foundation for all the other courses.  These two courses, with their respective labs, are the 8 required units of lower-division courses.

Most geology departments require a six-week summer field course. However, it seems that most of our students can afford neither the time nor expense to do so; consequently, we feel that making a six-week summer field course a requirement might discourage prospective majors. Furthermore, there are not enough units left in the curriculum to add such a course. However, the program offers a four-week winter semester field course (Geology 4500 Field Geology).

Geology majors also have to complete 12 units of electives (4 or 5 courses). The most common electives are as follows (but substitution is possible with approval of the advisor). No more than two courses from list b can be used to satisfy this requirement: 

   a.

· Environmental Geology

· Physical Oceanography

· Optical Mineralogy

· Development and Management of Water Resources

· Neotectonics and Landscape Development

· Principles of Chemistry 2


· Basic Physics 2

· Calculus 1

· Calculus 2

   b.

· Dinosaurs

· Earthquakes and Volcanoes

· Field Excursions

· Geographic Information Systems

· Environmental Chemistry


Students wishing to have the Applied Geology Concentration may do so by completing at least three of the following courses to satisfy the elective courses requirements of the B.S. degree. 

· Environmental Geology

· Development and Management of Water Resources

· Geographic Information Systems

· Environmental Chemistry

The requirements and electives provide geology majors with the necessary tools to succeed in either professional practice or graduate school.  All of the courses supply factual knowledge.  Instructors strive to impress the ethics of good science as well as good citizenship to our students. Methodologies are generally covered in lectures and especially in labs and on field trips (most upper-division courses have labs and field exercises).  

Applied Geology and Plate Tectonics provides syntheses of most other courses students have had, so we regard them as capstone courses.  Field Geology, a WP (writing proficiency) course, also requires that the students synthesize much of their previous course work and bring it to bear in solving real problems in the field.  Unfortunately, due to a lack of sequencing, students who take these courses early in their curriculum get the synthesis before being exposed to the components.  Due to the small number of majors and instructors, our enrollments might suffer radically if we “overdo” the sequencing and number of pre-requisites.  Educationally, the students might benefit; however, our inability to graduate them in a timely fashion might discourage them from enrolling at all.  The program is striving for a reasonable compromise.

APR has requested a course overview for new courses added (or to be added) to the major, particularly for courses that cross disciplines, such as geophysics and geochemistry. Some of the courses, such as Hydrogeology or Igneous and Metamorphic Petrology, have been offered as electives for years, so all we did was change their status from elective to required, to improve the preparation of our majors. Our existing course Field Geology (required both before and after the curriculum revision) got a major facelift, and was moved to the Winter term to allow for a concentrated practical experience. Three required courses (Sedimentary Rocks, Sedimentology and Stratigraphy, and Paleontology) got consolidated into two required courses: Sedimentary Rocks and Sedimentology, and Paleontology and Stratigraphy. This consolidation allowed for a better balance between the geology classes that deal with sedimentary processes and those that deal with igneous and metamorphic processes.

Geophysics and geochemistry are two very important disciplines that had so far been neglected at CSU Stanislaus. Geophysics, the study of the Earth by the analysis of its physical properties (e.g., magnetic field, electric conductivity, or local gravitational field), arose in the late 1800’s, and came of age in the 1950’s as better instrumentation allowed for accurate analysis and extensive use in petroleum, mineral, and groundwater exploration. Today, geophysics is one of the better remunerated professions in the sciences, and offers great professional development opportunities for majors in geology, physics, and mathematics. Our course, Geophysical Exploration, is field oriented, and relies heavily on the hands-on use of state-of-the-art exploration equipment. The students solve meaningful problems related to mineral and groundwater exploration, and learn to appreciate the importance of integrated approaches to the solution of complex, real-life problems.

Geochemistry saw it birth in the 1920’s, and came of age as the environmental conscience of the nation arose in the 1970’s and responsible scientists realized that the chemistry of the Earth could not be simply extrapolated from controlled laboratory experiments. Geochemists must have a solid understanding of the way the Earth works if we are to make good on the promise of sustainable and responsible development. In the absence of a faculty member with expertise in this area, Dr. Ferriz has taught this class as a directed study drawing heavily on his expertise in geochemical hydrology, mineral deposits, and igneous petrology. Based on this experience, we will be submitting a proposal for a course in Geochemical Exploration, which will parallel our geophysics course in that it will be field-oriented and will provide hands-on experience in the study of geochemical problems with high quality field instrumentation.

We believe that the fields of geophysics and geochemistry offer tremendous possibilities for cooperation between the Physics, Chemistry, and Geology, programs, and that such interdisciplinary work could lead to substantial funding through contract work in our service area. Unfortunately our strict “partisan” structure has hindered such cooperation. The general idea seems to be “It is fine to cooperate as long as (a) it is a Physics or Chemistry faculty position, (b) the Geology students have to take the full Physics or Chemistry pre-requisites, and (c) our students do not have to take the Geology pre-requisites.” Solving such an impasse would require sympathetic direction from the college administration. In the meantime, Geology offers the classes to its own majors, with an open invitation for students from other majors to join.

Student Research and Scholarship.  Each of our faculty members is active in his professional field, conducting research or professional consulting work. Until recently, however, there had been little opportunity to involve our undergraduates in research, the primary reason being our inability to offer required courses or upper-division electives as often as we would like due to low enrollments. Over the last seven years we have been fostering student research, however, and we now have pilot programs going on four areas: (1) Petrology and geochemistry of an ophiolite complex in western Oregon, under the direction of Dr. Giaramita. (2) Environmental geology and geophysics of selected areas in California, under the direction of Dr. Ferriz. (3) Sedimentology, stratigraphy, and dinosaur paleontology in the Big Bend National Park, Texas, under the direction of Dr. Sankey. (4) Neotectonics of Central America, under the direction of Dr. Rogers. These efforts have met with success (e.g., six students have submitted abstracts to professional conferences over the last two years), but we are still limited by available faculty time and the number of adequately prepared students. 

General Education and Service Courses.  The program is committed to “pulling its weight” when it comes to service courses (and realistically could not survive without such commitment). The following courses meet general education requirements or service other programs (e.g., teacher education):

· GEOL 2001 Geology of California

(lower division GE)

· GEOL 2100 Principles of Geology

(lower division GE and Teacher ed)

· GEOL 2102 Principles of Geology Lab
(lower division GE and Teacher ed)

· GEOL 2200 Evolution of Earth and Life
(lower division GE and Teacher ed)

· GEOL 2202 Evol. of Earth and Life Lab
(lower division GE and Teacher ed)

· GEOL 2400 Intro to Earth Science

(lower division GE and Teacher ed)

· GEOL 2500 Dinosaurs


(lower division GE)

· GEOL 3050 Environmental Geology 
(upper division GE)*
· GEOL 3500 Earthquakes and Volcanoes
(upper division GE)*
· GEOL 3600 Physical Oceanography

(upper division GE and Teacher ed)*
· GEOL 3650 Geohazards


(upper division GE and Teacher ed)

* Regular offering over TV to Stockton and Merced 

As the  footnote indicates, we are committed to support all peripheral campuses with regular upper division offerings. The first TV offerings started in Spring 2001.

Modes of Instruction.  The geology program strives for balance among lecture, laboratory, and field-study presentation of material both in our major and in our general education offerings.  We permit students to take Principles of Geology lecture and Introduction to Earth Science without a laboratory. In Principles of Geology and Evolution of Earth and Life laboratories we require a field trip.  In Geology of California, Introduction to Earth Science, and Dinosaurs (lower-division general education) we require field trips. With the exception of Plate Tectonics, all of our other required upper-division courses require lab work and field trips (or field experiments).  Field Excursions, an elective, provides our students with greater opportunity to be exposed to geology in the field, and in some instances provides the field component of student research projects (e.g., Dr. Sankey has taken this class to Big Bend National Park twice, students have done geologic and paleontologic field work, and the following semester have continued their research, submitted  and published abstracts, and presented their research at professional conferences).  Information competence, writing, and oral presentation of scientific material are covered in most upper-division required courses, where library research papers are required.  Among others, Igneous and Metamorphic Petrology, Sedimentary Rocks and Depositional Environments, Geophysical Exploration, Paleontology and Stratigraphy, and Applied Geology require the students to choose a research problem, investigate it, and present the results in writing and/or orally. Field Geology requires the students to construct geologic maps, interpret the geology in the third dimension to construct geologic cross sections, and prepare detailed geologic reports in three different areas. The projects require making observations, collecting data, proposing and testing hypotheses, and drawing conclusions at many scales.  The class also requires application of much of the geology learned in previous classes.

Instructional Technology. We present this discussion under three headings: Laboratory and field equipment, computer-based technologies, and video-based instruction.

Laboratory and field equipment. This is an area in which we had been plagued for 30 years, but with the opening of our new Science Building, and an initial endowment for field and laboratory equipment we are now in par with most other Geology programs. We have, however, a dire need for a dedicated Geology Technician. To put it simply, unless we have a staff person dedicated to the calibration and maintenance of equipment, the $800,000 investment in equipment will be worthless in less than 5 years (we are careful with our equipment, but the faculty has neither the time nor the expertise to maintain delicate electronic equipment).

Computer-based and internet-based technologies. Without doubt the personal computer has had a great impact in Science instruction, and the program has gratefully embraced the research capability that the internet has added to our limited library resources. This research capability has been greatly enhanced by the numerous reports published over the internet by the U.S. Geological Survey, the California Geological Survey, the U.S. Bureau of Reclamation, the California Department of Water Resources, the U.S. Army Corps of Engineers, and the Environmental Protection Agency, to name but a few.

We have encouraged our students to use professional programs for structural analysis, modeling of groundwater flow, seismic analysis, modeling of slope stability, and professional quality presentation, but have found that their foundation in numerical methods or basic computer programming leaves much to be desired (hence in part our effort to troubleshoot the math components of our program). Geographic information systems (GIS) and geophysical data processing, remain as areas where much effort will have to be invested in the coming years.

As a pilot, we offered our first internet-based course, Physical Oceanography, in the Spring of 2007. Much was learned from this first experience, and we hope that over the next couple of years we can increase our offer to 3 or 4 courses. However, given the importance of laboratory work and field experiences in the teaching of geology, we do not foresee offering any of the required upper division courses as internet-based courses.  

Video-based instruction. As mentioned above, we are committed to support our peripheral campus through video-based instruction. We have invested considerable time and effort in preparing ourselves to make best use of the audiovisual capabilities of the TV system, and by now feel very comfortable with this venue. 

Our next step in this regard is the production of educational and recruitment videos, which will be suitable for public TV channels, as DVD’s that can be mailed to high school counselors, or as stream video in the internet. We have invested in a good field video camera, a workstation, and film production software, and are currently working with the Teacher Preparation Program in the production of our first videos. 

FUTURE CURRICULAR PLANS

As mentioned above, a new curriculum was approved toward the end of 2005-2006, and was first implemented in 2006-2007. However, there are three changes that will have to be implemented before we can consider the update of the curriculum done: (1) We must add a required course in Geochemical Exploration. Geochemistry is not only vital to understanding a great variety of Earth’s processes, but is an important thread that links geology with environmental science, oceanography, and water science. (2) We need to offer some of the “bottleneck” courses on an annual basis. This includes courses that are the needed foundation for much of the upper division curriculum: Mineralogy, Sedimentary Rocks and Depositional Environments, and Structural Geology. (3) We need to offer Numerical Methods in Geology on a regular, bi-annual basis.

We are also planning to add elective courses in Geology of Mineral Deposits and Petroleum Geology. Added to our existing courses in Hydrogeology, Applied Geology, and Environmental Geology, the new courses will allow us to offer a very solid and complete education in the general area of development and management of natural resources.

UNITS BEYOND 120

The Geology major requires students to take a total of 122 units, but 7 of these units are “double counted” as part of both GE requirements and requirements for the major. In effect, then, the major can be completed with a total of 115 units. The 4 units of the WP class could also be considered as “double counting”, since the WP class is a required upper-division class (Appendix 2).  

FACULTY

Faculty Expertise.  The current full-time faculty consists of Professor Mario (Marty) J. Giaramita, Ph.D, Associate Professors Horacio Ferriz, Ph.D. and Julia Sankey, Ph.D., and Assistant Professor Robert Rogers, Ph.D.  Our part-time hours are generally covered by Garry Hayes, MS and Michael Whittier, MA.

Dr. Giaramita received his Ph.D. in geology (metamorphic petrology) at the University of California Davis.  He taught classes and assisted in running the electron microprobe laboratory at University of California, Davis.  He spent two years at the Smithsonian Institution doing Postdoctoral research.  He taught for one year as a visiting professor at George Mason University, Virginia.

Dr. Giaramita is an expert in metamorphic petrology and structural geology, and his research interests have evolved in the direction of igneous geochemistry, field study, and tectonic implications of ophiolites.  He is most qualified to teach Mineralogy, Optical Mineralogy, Igneous and Metamorphic Petrology, Structural Geology, Plate Tectonics, and Field Geology.  He is also well qualified to teach any of our general education or introductory level courses.  Please see curriculum vitae (Appendix 3) for further details.

Dr. Ferriz holds an Engineering degree from the prestigious School of Engineering of Mexico's National University, and received his Ph.D. (applied geology) from Stanford University. He holds professional registrations as a Geological Engineer (Mexico), Professional Geologist (California), and Certified Engineering Geologist (California). He has 19 years experience as a University instructor of Applied Geology and Hydrogeology (California State University, Whittier College, and the National Autonomous University of Mexico). In addition, he has more than 20 years of geologic, geotechnical, hydrogeologic, and environmental experience at numerous locations throughout the world. Over this time period he has worked as geologic problem-solver in projects involving water supply, civil works design, environmental engineering, solid waste management, geothermal exploration, and mineral exploration. Dr. Ferriz has supervised groundwater investigations, geophysical surveys, and geotechnical investigations for projects in a variety of geologic settings. He is well versed in analytical and numerical hydrology and groundwater flow models, contaminant fate and transport models, geotechnical models, seismic analysis, slope stability, and dynamic deformation analysis. 

Dr. Ferriz is an expert in engineering geology (including seismic engineering), hydrogeology, and volcanology, and is most qualified to teach Applied Geology, Hydrogeology, Environmental Geology, Geophysical Exploration, and Field Geology. He is also well qualified to teach any of our general education or introductory level courses and could, if necessary, teach our required courses in mineralogy, igneous petrology, and structural geology.  Please see curriculum vitae (Appendix 3) for further details.

Dr. Sankey received her Ph.D. in geology (vertebrate paleontology and sedimentology/ stratigraphy) from Louisiana State University.  She had a nine month Fulbright Postdoctoral Fellowship at the University of Alberta and the Tyrrell Museum of Paleontology and a three year post-doctoral fellowship at the South Dakota School of Mines and Technology's Museum of Geology and Department of Geology and Geological Engineering, where she taught graduate level courses.  She taught one year as a visiting Assistant Professor at Vassar College.

Dr. Sankey is an expert in vertebrate paleontology, sedimentology, and stratigraphy. Her research interests have evolved in the direction of dinosaur paleontology, dinosaur evolution, extinction patterns, and climate change. She is most qualified to teach Evolution of Earth and Life, Sedimentary Rocks and Depositional Environments, Paleontology and Stratigraphy, and Dinosaurs.  She is also well qualified to teach any of our general education or introductory level courses.  Please see curriculum vitae (Appendix 3) for further details.

Dr. Rogers received his Ph.D. in geology (structural geology) at The University of Texas at Austin. He spent four years doing quadrangle mapping in Honduras, and five years working as a consultant. Afterward, he taught for three years as an Associate Professor at University of Puerto Rico.

Dr. Rogers is an expert in neotectonics, and his research interests have evolved in the direction of geodesy, structural evolution of Central American terranes, and landscape evolution.  He is most qualified to teach Structural Geology, Neotectonics, Plate Tectonics, and Field Geology.  He is also well qualified to teach any of our general education or introductory level courses.  Please see curriculum vitae (Appendix 3) for further details.

Our part-time faculty include Garry Hayes who is a full-time instructor at Modesto Junior College.  He received his M.S. degree in Geology from University of Nevada Reno. Garry’s courses are very popular and he generally receives excellent evaluations.  Michael Whittier received a B.S. in geography from California State University Hayward and an interdisciplinary M.A. in Geology/Geography from California State University, Stanislaus. 

We can cover the “basics” and present a “quality program” with our present faculty, but our department and program would be enhanced greatly by adding an expert in geochemistry. A new hire in the area of Geochemistry would finally allow us to have a very competitive program. To provide some history, two years ago we made a thorough review of our curriculum, to modernize it and make it more rigorous. This effort is beginning to pay dividends, as evidenced by the slow but steady rise in the number of Geology majors. However, we recognized at the time a significant weakness in the absence of a geochemistry component, which is a crucial subject area to address issues of water quality, environmental restoration, sedimentary petrology, formation of mineral deposits, and hydrogeology. The addition of Geochemistry or Geochemical Exploration to our curriculum would: (a) Distinguish ours as one of the few programs that require Geochemistry of their majors, which in turn would make them very competitive with employers and good graduate schools. (b) Complete the overall preparation of our majors as scientists, in the same way we now have for Geophysics (where a semester of College Physics is followed by a second semester of Geophysical Exploration). In other words, our majors would follow their one semester of College Chemistry with a semester of Geochemistry. (c) The academic rigor of a number of our classes would rise significantly (e.g., Mineralogy, Igneous and Metamorphic Petrology, Sedimentary Rocks, Hydrogeology, Environmental Geology), since geochemistry is an important component in all these courses (the students currently cover those concepts piecemeal, without an integrated, applied experience). (d) Open the door for our department (faculty and students) to participate in interdisciplinary teaching and research. We see great opportunities for joint work (and grants) with the chemistry, biology, and environmental sciences programs if we can develop geochemistry expertise.

Faculty Scholarship and Professional Work.  

Since the last 7-year review, Dr. Giaramita has published two manuscripts: 

Giaramita, M.J. and Harper, G.D., 2006, Geochemistry of ophiolitic rocks associated with the western part of the Elk outlier of the Western Klamath terrane, southwestern Oregon: Geological Society of America Special Paper 410, p. 153 – 176.

MacPherson, G.J., Giaramita, M.J., and Phipps, S.P., 2006, Tectonic implications of diverse igneous blocks in Franciscan melange, northern California and southwestern Oregon: American Mineralogist; v. 91, p. 1509 – 1520.

Dr. Giaramita also co-authored a field-trip guide:

Harper, G.D., Giaramita, M.J. and Kosanke, Stefan, 2002, Field Guide to the Josephine and Coast Range Ophiolites, Oregon and California, p. 1-22: Oregon Department of Geology and Mineral Industries Special Paper 36.

Dr. Giaramita has published two abstracts of talks given at the Cordilleran Section meetings of the Geological society of America:

Giaramita, M.J., and Harper, G.D., 2002, Lithologies, field relations, and petrotectonic affinities of a probable outlier of the Josephine Ophiolite, Elk River Area, SW Oregon: Geological Society of America Abstracts with Programs
Giaramita, M.J. and Harper, G.D., 2004, Geochemical and lithologic evidence of possible Rattlesnake Creek-like basement associated with a coastal outlier of the Josephine Ophiolite, SW Oregon: Geological Society of America Abstracts with Programs, v. 36, p. 33.

and has co-authored two abstracts of papers presented by his students at the Cordilleran Section meeting of the Geological Society of America:

Leikam, D., Karambela, K.K., Giaramita, M.J., and Harper, G.D., 2002, Petrography and geochemistry of new pillow and dike localities, Elk River area, southwestern Oregon: Geological Society of America Abstracts with Programs

Wetenkamp, J.A., Christman, Nathan, and Giaramita, M.J., 2003, Field, Petrographic, and Geochemical Variations in Rocks Previously Mapped as the Pearse Peak Diorite, Elk River, Southern Costal Oregon: Geological Society of America Abstracts with Programs, v. 35, p. 17.

Over the last 7 years Dr. Giaramita has involved eight students in his research.  CSU Stanislaus RSCA grants have supported his field work in southwestern Oregon and lab work on rocks collected there.  Students have accompanied him in the field, field assisted, chosen research projects, published abstracts, and competed successfully in both CSU Stanislaus and CSU system-wide research competitions.

Since the last 7-year review, Dr. Ferriz acted as Chief Editor for the Millennium Volume of the Association of Engineering Geologists: Engineering Geology Practice in Northern California. This landmark volume encompasses a series of 40 articles that showcase the most significant engineering geology projects of the last century. As Chief Editor, Dr. Ferriz was in charge of writing one of the two keynote papers (Groundwater resources of Northern California - An overview), coordination of all the authors and peer reviewers, final editorial revision, and liaison with the Association of Engineering Geologists and the California Division of Mines and Geologists (who are the joint producers of the volume). Engineering Geology Practice in Northern California was released on September 2001.  Dr. Ferriz is also active in professional practice, and since 2002 holds the position of Stanislaus County Geologist. In this capacity he is a main advisor to the Stanislaus County Department of Environmental Resources, and ad hoc advisor to the County Board of Supervisors, and the County Planning and Public Works departments.

Dr. Sankey has been with us for four and a half years.  During that time she acted as Chief Editor of the book, Vertebrate Microfossil Assemblages: Their Role in Paleoecology and Paleobiogeography (Indiana University Press, 2008).  While at CSU Stanislaus, she has also published four papers and five book chapters on Late Cretaceous (65 to 75 million year old) dinosaurs, other vertebrates, and geology.  Currently she has one book chapter in press and one paper in review. She has also published 16 abstracts for national and international conferences (Society of Vertebrate Paleontology, Geological Society of America, North American Paleontological Conference, the Dinosaur Park Symposium, and the Ceratopsian Symposium), many with student co-authors.  As to work in progress, the most significant piece is a paper describing a new dinosaur from Texas.

Dr. Sankey’s  paleontological research is geologic in focus, and involves deciphering the paleoecological, paleoenvironmental, and paleoclimatic conditions during the last ten million years of the Late Cretaceous, prior to the mass extinction at the Cretaceous/Paleocene boundary.  Her most recent publication (Sankey et al., 2007) demonstrates this multi-disciplinary approach to paleontology.  This paper is a collaborative project with four Baylor University geologists, and is entitled, Dinosaurs and dirt:  dinosaur paleoecology, paleosol stratigraphy, and isotope geochemistry from the upper Aguja Formation (Late Cretaceous:  late Campanian - early Maastrichtian), Big Bend National Park, Texas.  Over the last 4.5 years at CSU Stanislaus Dr. Sankey has involved numerous students in her research, both in the lab and the field.  This has resulted in 7 student-authored, published abstracts at national and state conferences. She incorporates student research projects in all of her upper-division classes, and in some of her lower-division courses such as the lab for Evolution of Earth and Life.  

Dr.  Sankey was recently nominated as candidate for the Outstanding Research, Scholarship and Creative Activity Professor award (results to be announced in 2009).

Dr. Rogers has been with us for two years. During that time he has submitted for publication four papers on different aspects of the geology of Central America. The program congratulates Dr. Rogers on the 2007 publication of Geochemical variation along and across the Central American Miocene plaeoarc in Honduras and Nicaragua, in which for the first time his affiliation with CSU Stanislaus appears in print! 

Dr. Rogers has published numerous abstracts (a total of 19 abstracts, with 5 in the last three years), has given several talks at professional meetings, and has done a commendable job of involving both graduate students (elsewhere) and undergraduate students (at CSU Stanislaus and elsewhere) in his research, as well as helping students identify problems for their own research.  Dr. Rogers is active in the writing of grant proposals (he still is looking for a large grant from the National Science Foundation) and has been successful at procuring funding for his research, as well as student research, through the CSU Stanislaus RSCA grant program. 

Faculty Development.  Owing to the small size of our program, tenured faculty members are able to discuss development with non-tenured faculty informally, pointing out the importance of excellent teaching, research, and community/university service.

Dr. Ferriz and Dr. Sankey have been active participants/presenters in workshops sponsored by the National Science Foundation under the project Teaching Geosciences in the 21st Century. 

Dr. Giaramita took a sabbatical leave in Spring 2003 in order to work on his paper Geochemistry of ophiolitic rocks associated with the western part of the Elk outlier of the Western Klamath terrane, southwestern Oregon.

Dr. Ferriz took a sabbatical leave in Spring 2008 to work on his book Fundamentals of Environmental Geology. 

Dr. Sankey is currently on sabbatical leave (Fall 2008 and Spring 2009) to do field work, research, write papers, and to audit paleoclimate-related graduate courses such as isotope geochemistry and palepedology at Baylor University.

Assistance to New Faculty.

1. Becoming oriented to the policies and procedures of the university.  We formally leave it to the Faculty Development Committee at new faculty orientation.  Informally, we are small enough to meet to discuss any problems or concerns.  

2. Providing instruction of high quality.  We attempt to hire individuals who will provide high quality instruction. To this end we ask our candidates to provide instruction to our students during interviews.  Communication between the program coordinator and untenured faculty continues by informal conversation.

3. Obtaining needed assistance and services.  We do not do anything special, but, again, we are small enough to discuss these matters as they arise.

Evaluation of Teaching Effectiveness.  Up the time of preparation of this document, student evaluations and letters from students have been the only formal methods of evaluating teaching effectiveness.  Faculty members examine their teaching evaluations and monitor their own effectiveness.  Syllabi are required for every course.  At present, the program coordinator sends an annual evaluation of each part-time faculty member to the Dean of the College of Natural Sciences.  Keeping track of graduates in our program is an informal means of assessment. Graduates of our program are obtaining and holding jobs in industry and in teaching, and three are pursuing MS degrees.  Thus, we feel that our program is moderately succeeding in its stated goals of preparing students for professional work, graduate school, and teaching.  

Faculty Diversity.  The full-time faculty “mix” consists of one white female and three white males. Dr. Giaramita was born in New York of Italian-American parents, Dr. Ferriz was born in Mexico, Dr. Sankey was born in California, and Dr. Rogers was born in Texas.  Our part-time help, for the most part, consists of two white males (Garry Hayes and Michael Whittier).  Our hiring conforms with the University non-discrimination policies, but we plan to advertise our next faculty position through the Association of Women Geoscientists (the Geology program has recently become a corporate member of this association) and the American Geophysical Union (which has broad minority and international membership).  We have had a very difficult time attracting anyone to teach part time for us because of the dearth of qualified geologists in Stanislaus County; we would certainly consider applications from qualified minorities very strongly.

Non-Instructional Responsibilities.  Such assignments are handled informally.

Faculty Course Assignments.  At the upper division level, course assignments are decided on the basis of faculty expertise.  Other course assignments are decided upon by the program coordinator (Dr. Ferriz) after discussing them with the rest of the full time faculty.

PRELIMINARY IMPLEMENTATION PLAN

Addressing the programmatic weakness in Geochemistry – Priority 1

The Geology program needs to fill a serious programmatic weakness: We need a professor with specialty in geochemistry. Considering the interests of other faculty members, and the general needs of B.S. geology majors who plan to seek employment in industry, we would like to hire a low-temperature aqueous geochemist, who in addition could take over the Hydrogeology course (so Dr. Ferriz can concentrate in Geophysics and Applied Geology). 

The type of individual we seek would be a recent Ph.D. who is interested in: (1) developing a sorely needed Geochemical Exploration course for the geology major (and maybe also for chemistry majors); (2) implementing field-based research programs involving students; (3) teaching geology majors, general education students, and prospective teachers; (4) using or developing innovative instructional methods; (5) proposing new courses for general education, science education, and upper-division integrated liberal studies courses in science; and (6) university service.  Teaching experience, either as a graduate student or as a post-graduate, and research experience -- evidenced by publication -- that can be developed into research programs at Stanislaus, would be required.  Interest and experience in 6-12 science education would strengthen the application.

Addressing the programmatic weakness in technical support – Priority 1

The Geology program needs to fill a serious programmatic weakness: We need a dedicated Geology Technician. In the past we have had generous computer support from the Physics Technician, but at this time we find this to be insufficient (though we remain very grateful to the Physics Technician for his help). For one thing, the special instrumentation used by the Geology program requires someone to calibrate and maintain the $1,000,000 in geophysical and analytical equipment we have recently acquired, train students in its use, and assist students and faculty in research applications of the equipment. 

In the absence of a Geology Technician the faculty has had to assume the curation of the equipment, at the expense of instructional and research time. Furthermore, the faculty has neither the training nor the expertise to maintain sophisticated electronic equipment. We are seriously concerned that without technical support, the equipment recently acquired will decay at an accelerated rate.

Recruitment  – Priority 2 

The Geology program needs to step up its recruitment efforts. We would like to see the number of majors double from 30 to 60 over the next three years. In order to accomplish this goal we need the funding and faculty time to pursue recruitment activities such as:

-
Production of our Science News television programs

-
Production of a Geology marketing video

-
Establishing a scholarship program

-
Train the school recruiters

-
Prepare an advisement brochure for community colleges

-
Give recruitment talks in community colleges

-
Offer High School-to-College courses at selected high schools

Honing the Field Geology component across the curriculum – Priority 2

In the recent past GEOL 4500 Field Geology was taught as a spring semester class. We found this to be a problem because Field Geology competed for students’ time with other important classes (e.g., Hydrogeology, Plate Tectonics, Chemistry, Physics). The program will conduct a pilot offering in the Winter 2009 term, to allow students to concentrate all their attention in this very important class. 

Revamping our approach to the preparation of geoscience teachers – Priority 2

The Geology program has traditionally participated in the Liberal Arts program, and has designed several of its courses to serve the needs of elementary school teachers (e.g., GEOL 2400 Introduction to Earth Sciences, GEOL 3650 Geohazards, and GEOL 3600 Physical Oceanography). These are very successful classes, and we believe they serve an important role in the preparation of elementary school teachers. However, we need to re-consider our approach to the preparation of high school teachers. For a while we experimented with a waiver program, in which students would take a broad range of science classes to avoid taking the CSET subject matter exams. This has not been a successful approach because the program is much more time consuming than a standard BS degree. As an alternative, we are now experimenting with complementing our standard BS in Geology with additional materials to help students with the CSET subject matter exams.

Honing the use of mathematics and physics across the curriculum – Priority 3

The Geology program needs to address the pervasive weakness in mathematics and physics of its students. We believe that this can be done following a three-pronged approach: (a) Offer the course GEOL 2300 Numerical Analysis of Geologic Data on a regular basis (but we need an additional professor to allow for the faculty time to teach this course). (b) Incorporate geophysical methods throughout the curriculum (but we need a Geology Technician to provide the necessary support). (c) Recruit students with better mathematics and physics preparation. Recruitment is a major need and priority, as explained below.

Increase frequency of course offerings of some critical core courses – Priority 3
The Geology program needs to be able to offer some critical core courses on an annual basis. In as much as we only offer our upper division classes every other year, we often have students underprepared in certain classes, because they need to take the class before the pre-requisites to graduate in timely fashion.  Our inability to offer courses more frequently also makes it difficult for many of our students to complete their ancillary sciences before taking their upper division geology courses.  For example, many transfer students from junior college arrive without having taken Physics or Chemistry.  These students have to take Physics and Chemistry in their first year here, to prepare them for some of our upper-divison geology courses, but that means they require a minimum of three years to complete their geology major.

We are prepared to offer some of the critical core courses on an annual basis, but will require support from the administration to offer courses with only a few students, at least for the next two years.

Increasing the proportion of graduates pursuing MS and PhD degrees – Priority 3

The Geology program needs to increase the proportion of students that apply to, are accepted, and successfully complete graduate school. Part of the problem rests on our student demographics, since some of our students already have families to care for, and some come from families that cannot offer extended financial support into graduate school. The program has taken the following measures to encourage students to pursue graduate studies: (a) Annual “Go to graduate school” seminars, where the faculty encourages students to seek Research Assistantships (and lots of other good advice). (b) The faculty has taken on the burden to advise students in undergraduate research projects, as we believe that undergraduate research is an important venue to increase student satisfaction and commitment to a science and graduate school. The publication of an abstract in a professional conference is an enormous boost to a student’s confidence to tackle graduate school. (c) In some instances we have taken the students to interview with potential graduate advisors—a very successful approach. (d) We have partially supported participation of students in professional conferences, where they can meet other students currently in graduate school, and even potential advisors. We think this is a very fruitful program, but need funding to make it a more sustained effort. (e) We have promoted participation in the Geology Club and the Paleontology Club, as venues to explore what is new in the discipline, invite guests, and explore career paths and opportunities.
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