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Mission Statement

The goal of the Department of Geological Sciences is to prepare its students for successful and rewarding careers in the geosciences by providing a personal, rigorous, and integrated program of high-quality education by offering current, relevant, and practical training in applied geoscience technologies, and by affording intellectually stimulating opportunities for supervised personal research.

I. Overview

A.
Degree Objectives

The Department of Geological Sciences offers a Bachelor of Science degree, which may be earned in one of three options: Geology, Environmental Geology and Water Resources, and a Master of Science degree, which may be earned in one of six options: Geology, Petroleum Geology, Hydrogeology, Environmental Geology, Environmental Geochemistry and Geo-physics.  The broad objectives of the undergraduate major are for the students to:

1.  Learn and understand the facts and concepts central to the science of geology   

2.  Acquire a working knowledge of the skills and methods necessary to collect, analyze and report data relevant to the discipline

3.  Develop the ability to conceptualize, abstract and solve problems in the discipline.

To these goals are added at the graduate level, broad objectives for the students to:

1. Develop the ability to work independently on a research project appropriate to a potential career option

2. Acquire the skills necessary to identify and solve scientific and societal problems through the application of fundamental geologic principles

3. Effectively communicate their summaries and findings to an educated audience.

By offering instruction leading to baccalaureate (B.S.) and masters (M.S.) degrees in Geology, and by additionally providing courses for non-majors seeking to complete the requirements of a liberal arts degree, the Department of Geological Sciences has traditionally served three groups of students:

A.
Undergraduate students seeking an academic major by way of a baccalaureate program that prepares them for admission to graduate school

A. Graduate students seeking a masters degree that provides the necessary skills for a professional career in the Earth Sciences and/or admission to a doctoral program

B. Undergraduates who select from among the department’s various Tier II natural and applied science offerings at the introductory level to fulfill university and/or college general education requirements in their respective fields of concentration.

This document addresses the assessment of these program’s outcomes in terms of student learning.

B. Department Goals

In establishing goals for its programs, the Department of Geological Sciences recognizes:

A. That students merit a quality education that is nationally competitive

B. The ability to compete successfully either for employment in the discipline or for positions in doctoral programs is an expectation upon its completion

C. That both opportunities are strengthened by a broad background in the discipline and a demonstrated ability to conduct research

D. That employment opportunities are strongly project-driven and require quantitative capabilities, computer literacy and skills in oral and written communication in addition to current and relevant knowledge of their discipline.

Based on these criteria, the department has developed the following objectives:

1. Students in the undergraduate programs will receive a quality preparatory education in the discipline that is current, relevant, practical and personal

2. Students completing the undergraduate programs will have enhanced their skills in mathematics, computer literacy, communication and critical thinking as part of a program designed to deliver a current an relevant knowledge of their discipline

3. Students completing the undergraduate programs will be capable of conducting a field investigation, the results of which will be presented in the form of a geological map and a written research report 

4. Students who graduate with appropriate grades will be able to compete successfully for positions at graduate schools nationwide

5. Masters degree graduates and, where the opportunity arises, baccalaureate graduates with appropriate grades will be well prepared for employment in the field of geosciences and will be competitive in the employment market

6. Masters degree graduates will be capable of conducting research by applying modern techniques to the solution of an original problem, will be able to evaluate technical literature critically, and will be able to propose, investigate, and bring to conclusion, a research project, and report on the results both orally and in writing.

C. Assessment Methods

Assessment of the goals and objectives of department programs takes the form of performance evaluation and survey data collection and analysis during a student’s course of study.

A. Students are routinely asked to provide written course evaluations designed to address specific program goals embodied in each course.  The results of student examinations and, more especially, the results of classroom and laboratory exercises designed to determine the extent of student learning, are also used to evaluate program effectiveness.

B. During their junior and senior years, students are asked to undertake each of the following  in order to assess further the quality of the undergraduate curriculum: (a) participate in one or more “capstone” experiences in the form of coursework, debate and written deliberation designed to bring together the various branches of the discipline and allow students to evaluate recent developments in the field, (b) if appropriate, engage in elective senior thesis research, and (c) submit an externally evaluated final report of a field investigation that describes and interprets an original piece of geologic mapping

C. All graduate students are required to write and publicly defend a thesis proposal and written thesis, and are encouraged to apply for research funding and present their research at professional society meetings.

D. Evaluation of alumni responses to the department’s success in light of their subsequent professional experience ensures that the department continues to provide a current and relevant knowledge of the discipline. 

 Distribution of assessment measures across a broad spectrum of learning activities ensures that all faculty are involved in the assessment process.

D. Feedback and Improvement

Program analysis and the implementation of improvements are a vital part of assessment.  The Student Outcomes Assessment Committee of the Department of Geological Sciences meets annually to review and discuss all assessment data and to identify actions for program improvement.  Such actions and the method of their implementation are then discussed and resolved at one or more meetings of the entire faculty.  In addition, the department routinely collects numerical student course evaluations and written student responses to course questionnaires designed to assess student perceptions of course strengths and weaknesses.  Compilations of these data are kept in the department office and are routinely reviewed and, where appropriate, acted upon by the faculty instructors of record.  The department also maintains close contacts with academia, industry, and its alumni to ensure that the structure and contents of its programs are current and appropriate for a rapidly evolving discipline and increasingly technological marketplace.  Assessment information gathered from all sources forms the basis of a continuous process of program review by all members of the faculty.  Program reforms prompted by the assessment process are also reviewed on a regular basis with respect to their impact on outcomes goals.

E. Responsibility for Assessment Activity

All assessment activities are coordinated by a Student Outcomes Assessment Committee nominated by the Department Chair at the beginning of each academic year.  This committee performs an evaluation of the assessment criteria and then brings their results and recommendations to the entire faculty for discussion and review.  Collection of the data needed for assessment is the responsibility of the Undergraduate Coordinator and the Graduate Chair.  Completion of departmental assessment documents is the responsibility of the Department Chair.

II. Synopsis

A. Assessment Criteria and Results – Undergraduate 

Criteria:  Given the structured nature of the undergraduate program whereby later classes build upon earlier ones, assessment of student learning in the core curriculum and its effectiveness in relation to intended student outcomes is achieved by monitoring student performance in senior-level classes and undergraduate thesis projects.  Assessment of the breadth of student learning is similarly monitored by student performance in senior-level “capstone” courses;  performance based on conceptual analysis and written deliberation across the discipline.

Results:  The presentation of research papers at  meetings of the Geological Society of America by four undergraduates in 2001-2002 (Combs, Nasrallah, Welch, and Zahniser) testifies to the exceptional ongoing level of proficiency in undergraduate research.  Similarly, the award from the Provost’s Undergraduate Research Award to Jake Glascock in 2002 and the acceptance of students into undergraduate research internships at the Ohio Department of Natural Resources and the Geophysical Institute at the University of Alaska (NSF funded) indicate that the department is achieving its goal of providing a current and relevant preparatory education in the core curriculum.  Average “capstone” GPAs of 3.1 in 2002, on par with the 1995-2001 average of 3.1, further indicate the achievement of this goal.  The department’s Outstanding Graduate for 2002, Laura Trunk, graduated magna cum laude and has been admitted to the Phi Beta Kappa honor society.


The department’s stated objective that our undergraduates’ education be both practical and personal is of the highest priority, as characterized by several examples of active student engagement in our courses.  For the second year, students in GEOL 480 (Hydrogeology) have been assigned a hydrologic characterization problem in support of an environmental restoration project in southeastern Ohio.  This year, the class analyzed the chemical and hydraulic properties of  a large coal waste site in Jackson County.  With each student responsible for one (or more) aspects of the project, the class assembled a report to the Ohio Department of Natural Resources to aid that agency’s reclamation work.  As a whole, the class submitted their work as a professional paper at the Geological Society of America meeting in spring 2002, with several undergraduates attending as authors.


Taking geology students into the field continues to be an integral part of engagement.  This year, classes to the fleet of department vans to the southern Appalachians and northern Ontario.  At the local scale, students in introductory courses traveled to numerous roadcuts and natural outcrops as well as to environmental sites in the region.


This summer, undergraduates are pursuing research opportunities in Wisconsin and Poland under the supervision of Geological Sciences faculty.

Criteria:  Assessment of student ability to compete for positions at graduate schools nationwide is monitored by the level of student success in gaining admission to graduate schools, the reputation of the graduate schools involved, and the level of financial support awarded.

Results:  60% of the 2002 graduating senior class (100% of those graduating with GPAs at or above 3.0) will enter graduate school with scholarships in the fall of 2002.  These students have been accepted at universities including Arizona and the University of Washington.  These data document that the majority record of graduate placement for students with appropriate grades is being maintained, and that the reputation of the graduate schools involved continues to be high.

 Department-based assessment of student proficiency in mathematics, computer literacy, communication and critical thinking is course embedded.  That the curriculum addresses the need for these skills in a manner appropriate to the goal of enhanced proficiency is ensured through routine curricular and syllabus review.

Criteria:  All graduates of the bachelors degree programs will successfully complete a 6-week summer program of fieldwork culminating in a geological map and research report assessed by an external examiner and judged against those of comparable students from similar programs at other institutions.

Results:  The average externally-examined field school grades for 2001 is 3.7, indicating that the department’s performance in achieving this goal is exemplary.

B. Assessment Criteria and Results – Graduate

Criteria:  Assessment of a favorable comparison with students completing similar graduate studies nationally is achieved by monitoring (a) student success in gaining external funding for their research, and (b) student success in gaining discipline-related employment.

Results:  In the past year, competitive research grants have been awarded to our graduate students from the Ohio Department of Natural Resources, the Geological Society of America, and the American Association of Petroleum Geologists.  This record and speaks well of the ability of our students to compete with their peers nationally.  The record of students either finding employment in the discipline or gaining admission to doctoral programs upon completion of their graduate studies stands at 100% for the past five years.  These data clearly testify to the maintenance of a nationally competitive program.

Criteria:  Eighty percent of the graduates of the graduate program (a) will have received a job offer or will have been admitted to a doctoral program within six months of graduation, (b) will indicate that they are employed in a discipline-related position when contacted by the Office of Institutional Research following their employment, and (c) will, upon graduation, agree with the statement “I am well prepared for employment opportunities in my field”.

Results:  All students that graduated in 2001-2002 successfully found employment in their discipline or gained admission to doctoral programs, and all considered the training they received as current and relevant to their positions of employment.  

Criteria:  As part of the departmental thesis requirement, all students of the graduate program will be required to propose in writing a research project that will be the subject of their thesis research, and must successfully defend the proposal orally before members of the proposed thesis committee.  In addition, all masters degree graduates will have completed a written thesis describing their research project, and must successfully defend their thesis orally before the committee and members of the public.

Results:  This long-standing thesis requirement provides an excellent measure of whether a student has reached the appropriate level of expertise for the masters degree, and has served as an excellent assessment instrument for maintaining a high standard of achievement.  All students graduating in 2001-2002 successfully met these requirements.

Criteria:  Assessment of a masters degree student’s ability to conduct research is also measured by the department’s record of graduate student presentations.

Results:  The rate of abstract publication by masters degree students is high.  Although it is not a requirement, many graduate students present the results of their research at professional meetings and publish part of their theses in abstract form before they graduate.  Presentations were given by 36% of the graduate body in 2001-2002.

III. Improvements Implemented

Most of the outcomes that the department has identified as being important are addressed within the existing curriculum or are in the process of being addressed through curricular revision.  It continues to make persistent efforts to address concerns in connection with issues of student engagement, critical thinking, problem solving, written and oral communication, computer literacy and quantitative skills.  

The department just completed its seven-year review.  In addition to recommending that the department receive more physical space and technology funds, the review committee suggested that a more active student recruitment policy and a revision of the curriculum be considered.  Students will be recruited with a new department website, due online this summer.  Department brochures and a poster have also been developed and will be used in the coming year.  

The department has been reviewing its curriculum this past year.  In Winter 2002, the department’s general education offerings were examined with the proposed University general education in mind.  Changes to these courses and the introduction of new courses are planned and will be submitted to the University Curriculum Council once final approval of the new program is made.

In Spring 2002, the department examined and suggested changes to the undergraduate majors curriculum.  These changes are designed to streamline the course sequences and allow more electives at the senior level and/or more time for pursuing the senior research thesis option.  The curriculum changes will be submitted for approval before the next catalog deadline.

Retirements provide the department with opportunities for meeting objectives through new hires.  A new faculty member started this year, filling a need in the core curriculum for “hard rock” petrology and tectonics.  New courses in this area are anticipated in 2001-2002.  A new faculty member will begin in the fall of 2002 in the area of geomorphology, and this will also produce new course offerings in the next few years.  The department has proposed a new faculty position to be supplied by the New faculty Initiative.  This position, in Geoscience Education, would address both teacher education in the Earth Sciences and the development of innovative learning methods in introductory science classes.

IV. Recommendations

1.   Continuous Syllabus Review:  The continued syllabus review has proved to be an effective response to the assessment process and its implementation as a continuous procedure is advocated.  Such a review serves to identify those areas within a program where changes are being made and those areas where changes are needed. It also ensures that individual courses continue to dovetail to form a structured program that is both current and relevant.  Where improvements are identified, it can further recommend appropriate syllabus revision.  Given its effectiveness, its implementation as a continuous process is recommended.

2. Continued Programmatic Review:  The programmatic review has also proven to be an effective response to the assessment process and its continuation is advised in planning for upcoming faculty retirements and the changing marketplace.  With the addition of two new faculty members over the current two-year period, and the possibility of  a third,  it is vital for the department to continually examine and upgrade its offerings.  In particular, the graduate programs will be scrutinized in the coming fall quarter as part of our overall curriculum assessment.

3. Improved Method of Outcomes Assessment:  To ensure that the department continues to meet its goals in regard to student learning outcomes and institutional effectiveness, a more statistically valid method is needed for gauging alumni evaluation of the degree to which the department is meeting the goals and objectives set out in this report.  Because the graduating class is small and the response of typical geologists to surveys and questionnaires is poor, data from both the department and the Office of Institutional Research usually involve small sample sizes of statistically questionable value.  Exit interviews have proven unpopular and also fail to provide objective data.  Yet an overwhelmingly positive assessment of institutional effectiveness is demonstrated by the level and frequency at which the alumni support the department through donations.  For example, over the past five years, gifts from over 50 alumni annually amounted to more than 25% of the department’s operating budget.  The continued communication with department alumni should be fostered.
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