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ABSTRACT

Student projects are a part of many college classes. However, many of these projects are those where 1) the result is already known by the instructor, 2) the project may be predominantly literature-based, and 3) students typically work alone. Such projects do not accurately model problem-solving or research in science.

For four semesters over seven years, students in Sedimentary Geology (GEOL 360) have conducted authentic scientific inquiry in collaborative groups. For half of the course offerings, the results of the class projects were significant enough to warrant presentation at conferences with students as co-presenters and co-authors (A total of three abstracts were published.). It has been most gratifying to see students developing a sense of professionalism through their original contributions to geology.
Projects which did not result in publication were typically attributable to the instructor’s failure to identify problems of adequate significance for the class to investigate. However, even these projects yielded useful data. The results of the GEOL 360 class projects indicate that students are capable of rising to whatever challenges we set for them. The guiding principles from which these class projects were designed should be applicable in all disciplines as they are not unique to sedimentary geology.

INTRODUCTION

As college faculty move away from the traditional lecture and adopt more student-centered forms of instruction, class projects are becoming increasingly common. However, for many of these projects, the results are known in advance by the instructor (e.g., “cookbook” laboratories) or they may be predominantly literature-based (essentially term papers). In both of these cases, students typically work by themselves, rather than in groups. Therefore, such projects do not accurately model problem-solving as it occurs in most areas of human endeavor, such as science, business or the social sciences, etc. 
The logical alternative to such projects is original research in which the results are not already known by the instructor and which involve the collection and analysis of original data by the students. Such projects are inherently risky for three reasons. First, there is no guarantee that the projects will be successful. Second, it may not be possible to complete the project within the time-frame of a semester course, and third, students may not have the expertise to gather the necessary data and/or make sense of it. These problems are avoided when sufficient care is taken by the faculty member in choosing the project or projects for the class to investigate (see Table 1) and when the faculty member is actively involved as a collaborator in the project. It is certainly beneficial if the projects selected are related to the faculty member’s research. Thus, the instructor can not only anticipate likely roadblocks, she/he also has a vested interest in the success of the project. When such projects are successful, they may result in publication with student co-authors or presentation at conferences with students as co-presenters. If the projects fail, it is more than likely that they will still yield data or insights that may be useful in future projects. If this is kept in mind, then these projects are not failures, rather they are simply less than completely successful.

	TABLE 1: GUIDELINES FOR DEVELOPING SUCCESSFUL PROJECTS
Problems selected must be problems worth solving!

	

	( Choose authentic problems based on


( Primary literature


( Problems experienced by colleagues in the field


( Your own research


( Your own curiosity on topics that may not be part of your research

( Choose projects that are attainable in a limited time frame

( Share your enthusiasm for the project

( Provide a clear explanation of the nature of the problem

( Explain the significance of the problem

( Let them know at the beginning that project may result in publication or presentation


( Motivates students


( Sets high expectations and standards for students’ work

( Develop adequate background for students to be able to comprehend the problem

( Provide guidance in methodology

( Foster a collegial, rather than competitive, atmosphere

( Actively collaborate in the project and function as a mentor


( Assist students in analyzing results – “We found this but what does it mean?”

( Steer them, don’t tell them – no matter how excited you are!


( Let them experience the joy of discovery

( Discuss the significance of the results in relation previous work

( Help students in preparing posters, manuscripts, etc.


( Provide guidance in format, style, etc.

( Treat students as colleagues, not students!


SUCCESSFUL CLASS PROJECTS IN SEDIMENTARY GEOLOGY
Sedimentary Geology (GEOL 360) is a four credit course that is required for Geology majors and is an option for majors in Water Resources at SUNY Oneonta. It is offered in the fall semester of odd-numbered years. Class research projects have been part of the course sporadically since 1989, but became a regular feature in 1999. In that year, students investigated patterns in the orientation of ripple marks in Late Silurian peritidal carbonates exposed in the floor of the Howe Cave Quarry. Students collected orientation and spacing data on hundreds of ripple sets and analyzed the data for patterns. They also researched and interpreted the significance of the geometry of the ripples. The results were presented in the form of a poster at a meeting of the Northeast Section of the Geological Society of America (Ebert, et. al., 2000). Here, the students discussed their results with a variety of geoscience professionals, including some of the foremost sedimentologists in the country. The students’ work was warmly received by the professional community.
Student projects in 2001 and 2003 were less successful. These classes examined small portions of various stratigraphic units, but without clear instructor-defined goals. Although the students engaged in original research and certainly learned through the process, the results of the research were not significant enough to warrant publication or presentation. This is undoubtedly because the instructor failed to define projects that were potentially significant at the outset. However, even in these cases, the student work generated data which has already proven useful in other projects.
In 2005, students investigated the sedimentology of small (several meters) portions of the Manlius and Coeymans formations in the excellent road cut on Interstate Highway 88, near Schoharie, New York. These intervals were chosen by the instructor because preliminary study by the instructor, as a part of his own research, had indicated that this exposure of these units had the potential to solve several sedimentologic and stratigraphic problems. Previously unnoticed sedimentary structure in the Manlius Formation offered the possibility of new insights on depositional processes. In addition, several unique subunits were identified which could aid in regional correlation. The Coeymans formation had been informally divided by the instructor into four subunits, one of which had previously received detailed study. For the other three units, careful lithologic description had yet to be attained and the contacts between units remained unexamined. The ten students were divided into five teams of two, with three teams working on the Manlius Formation and two teams studying the Coeymans. Team results were collated for each stratigraphic unit at the end of the course. The student projects in 2005 yielded new observations with significant implications for understanding the sedimentology and stratigraphy of both units. The results of these class projects were presented in two posters at the 2006 meeting of the Northeast Section of the Geological Society of America (Ebert, et. al., 2006; Matteson, et. al., 2006). In addition, a graduate student project for a course which ran concurrently with the undergraduate class was also presented at the conference (Barnett, et. al., 2006).
CONCLUSIONS
Students that have participated in original research projects appreciate the significance of their contributions to their disciplines. These students consistently set high standards for themselves and frequently surprise themselves at what they are able to accomplish. Although nervous about presenting their results at conferences, Oneonta students have performed brilliantly in these intimidating, professional venues. They are clearly proud of their accomplishments and actually begin to see themselves as budding professionals, which has been most gratifying to observe.
The results of the Sedimentary Geology class projects indicate that students are capable of rising to whatever challenges we set for them. With proper guidance and mentoring, students are capable of making significant contributions to their disciplines, so long as the projects are selected with care. The guiding principles from which these class projects were designed should be applicable in all geologic disciplines as they are not unique to sedimentary geology.
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