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Introduction:


This new GEC course for undergraduate students seeks to introduce non-majors to scientific methods and critical thinking through the study of earthquakes, volcanic eruptions, and related natural hazards.

Background:

Geol Sci 100 (Planet Earth: How It Works) is the largest enrollment class taught in the School of Earth Sciences. In principle, that class provides an introduction to the solid earth, the hydrosphere, atmosphere and biosphere. That class covers a wide variety of topics and because of instructors’ interests and backgrounds, there is a wide diversity among the various Geol Sci 100 sections offered by the Department. 


As another way of teaching the basic ideas of geological sciences, a new course on Geologic Hazards is proposed. Although geologic hazards are briefly discussed in a number of classes (eg. Geol Sci 100, Geol Sci 121, Geol Sci 203), no single course offered in the new School of Earth Sciences provides an in depth treatment of this topic. This provides the opportunity to develop a large enrollment 5 credit hour class that uses material of intrinsic interest to introduce non-majors to Earth science and to the methods used in science. 

In order to avoid the problem of trying to cover too much material in a one-quarter class, the new class will treat a limited number of topics in some depth. The topics are earthquakes, volcanic eruptions and related hazards (tsunami, landslides, mudflows, climate change, bolide impacts etc). This approach will allow ample time to describe the geologic context of hazards and to examine case histories, as well as to discuss societal issues including problems facing relief efforts, types of injuries, economic impact, increased risk due to population growth, and so on. 


The goal is to reach enrollments of several hundred students per offering. Continuous feedback from students will be used to modify the class as appropriate, and to seek ways to improve student participation. This is deemed essential for the success of the class. A major goal is to involve students in the class via discussions, group projects, web-based homework assignments, and to use the class to enhance reading, writing and communication skills.


We expect students who take this class, which is designed to satisfy GEC requirements for courses in Natural Science, to be drawn from different colleges within the university. 
Rationale:

The goal of Earth Sciences is to understand the Earth and other planets. Recent awareness of environmental hazards and of resource depletion has broadened the focus of Earth Sciences to include matters of social relevance. Many departments deal with environmental issues, such as policy, resource management, economic impact, remedial engineering, and social concerns. However, there is increasing awareness of the potentially devastating effects of natural hazards such as earthquakes, volcanic eruptions, tsunami, and bolide impacts on an increasingly overpopulated planet. Various national and international agencies (eg. National Research Council, NASA, NSF, UNESCO, Royal Society) recognize that a basic understanding of Earth Science is essential to understand the nature and cause of these hazards, as well as to reach valid conclusions about their impact on society. 


Recent events in Indonesia (December, 2004) and Pakistan (October, 2005) emphasize the magnitude of the danger posed by geologic hazards, and point out the difficulties in getting relief to the victims in affected regions. Other events in the last ~100 years illustrate the economic damage caused by large earthquakes, volcanic eruptions and tsunami, whereas events that have occurred in the last 5,000 years demonstrate the potential for hazards to change the course of human history. There is currently debate about the potential for large volcanic eruptions and bolide impacts to cause mass extinction events. For these and other reasons, many non-scientists find natural hazards to be an intrinsically interesting topic. It is our experience teaching introductory classes in Earth Science that the majority of students find natural hazards the most interesting topic in the class. This is confirmed by informal polling of students in introductory classes, and by the large number of students (more than 60% of class participants) that choose natural hazards as a topic for written assignments in both Geol Sci 100 and Geol Sci 121. This strongly suggests the need for a class on natural hazards at Ohio State. Such classes are offered by Earth Science departments at all other major universities (including UCLA, Berkeley, Wisconsin, Illinois, Michigan, and Penn State), and attract large numbers of students (several hundred per offering).


Natural hazards affect the State of Ohio. Low magnitude earthquakes are frequent, but they have rarely caused damage in historic times. There are good reasons to believe, however, that larger magnitude earthquakes could occur in Ohio, and might cause substantial damage. The Ohio Seismic network maintained by the Geological Survey (ODNR) monitors both local and global earthquakes, and as part of this network a seismometer will be installed in Mendenhall Laboratory in 2006, providing real-time information about seismic events around the world. The Ohio Seismic network provides an excellent resource for the class and allows the potential for seismic events to impact Ohio to be explored in detail.


In addition to providing a means to inform non specialists about the cause and nature of natural hazards, this class allows discussion of scientific principles such as heat and gravity, and of concepts such as energy and force. In other words, this class provides an excellent opportunity to use a subject of intrinsic interest to educate non-scientists about the methods used in science, and about scientific principles. As such, it makes a contribution to basic science education, and the need for improved education in basic science has been emphasized repeatedly by organizations such as the American Association for the Advancement of Science, the National Academy of Sciences, and the Royal Academy of Science. 


It is expected that few students who take this class will have taken even an introductory college-level Earth Science course. For these reasons, we believe it essential to provide an understanding of how science works, and to emphasize the need for such understanding to make informed decisions about natural processes that impact society. 

Structure:


The class will be offered at the introductory level (100-level) as part of the GEC requirements in physical science. There are no prerequisites. Students could take this class as part of a sequence including other classes in the School of Earth Sciences (eg.  GS 121 – The Dynamic Earth, GS 203 – Environmental Geology; GS 210 Energy and Mineral Resources etc), or classes in other Departments (eg. Geography). Plans also exist to offer this class as part of an ASC Freshman Cluster on the Science and Sociology of Natural Disasters (if such clusters are approved).


The proposed structure of the class consists of two 1-hour 48 minute lecture periods per week and one 1-hour 48 minute recitation period. There are some short homework assignments involving research on topics using web resources and requiring written reports etc. There will be no difficulty adapting the class to the semester system should OSU decide to switch to semesters.

The class is divided into two modules to allow the possibility of, though not requiring, team teaching. The modules are: Plate tectonics and earthquakes; Volcanic eruptions and related hazards (landslides, mudflows, tsunami, bolide impacts, climate change).


The recitation period is to be used for discussion of relevant processes, and for viewing and discussing relevant video materials. Students will be required to prepare and submit a written summary of the videos. For recitations, students will be divided into groups (no more than six students per group). A 20 minute period at the end of each movie period will be used for student discussion of the video. 
Course Objectives:
Participation in this course will provide:
1) Awareness of natural hazards and their effect on society.
2) A basic understanding of earth materials, and of natural processes.
3) An introduction to important fundamental scientific concepts

4) The ability to realistically assess the threat posed by natural hazard s in various parts of the world.

5) An understanding of the potential impact of natural hazards in Ohio, and in other parts of the US.

6) An understanding of the impact of natural hazards on the course of Human history, and possible implications of natural hazards for the survival of life on earth.

7) An introduction to the critical thinking and reasoning used in science. 

8) The ability to critically evaluate the accuracy of written reports, books, and news reports about natural hazards and their impact.

9) The chance to improve writing and communication skills.

10) The chance to improve basic math skills, and use simple mathematical methods to solve simple problems in earth science.

GEC Requirements:
We seek approval for Geological Sciences 151 for Category 6 (Natural Sciences) of the GEC.  The Learning Objectives for Natural Science GEC courses include:

1) Students understand the basic facts, principles, theories and methods of 

modern science.  
One of the major goals of this class is to help students understand the methods of modern science, and to emphasize scientific principles and theories. This class affords an excellent opportunity to illustrate the importance of accurate observation and the need for careful interpretation of observations. The scientific principles to be explored include concepts about force, heat, gravity, and flow in materials. 

2) Students learn key events in the history of science.  
This objective will be met by discussing key events in the development of major geologic theories, such as plate tectonics, as well as by discussing the historical development of ideas about natural phenomena. 
3) Students provide examples of the inter-dependence of scientific and technological developments. 
One of the objectives of this class is to identify the connection between technological advancements and improvements in our scientific understanding of earth sciences; for example, the roles played by satellite and laser technologies in advancing our understanding of seismic activity, the importance of rapid gas emission analysis for understanding volcanism, etc.
In addition, a planned field trip to the Ohio Seismic network will be used to discuss the development of technologies to predict hazards such as earthquakes and volcanic eruptions.

4)  Students discuss social and philosophical implications of scientific  discoveries and understand the potential of science and technology to address problems of the contemporary world. 
A major components of the class is the description of historical events that emphasizes the role of hazards in the development of human history, along with discussion of the present, and potential future impact of hazards on society.

Key course materials:

Initially, we will use the recent textbook:


Natural Hazards and Disasters, Hyndman and Hyndman (2005), Brooks Cole Publishing (ISBN 0534997600).

This book is also appropriate for a second class on natural hazards that focuses on hurricanes, tornadoes, floods and related hazards. This book will be available through OSU and other local bookstores, and will be placed on reserve in the Orton library of Geological Sciences.


In addition, power point presentations will be made available to all students via a specialized website. Eventually it is hoped to dispense with need for a textbook, and replace a required commercial text by a set of student notes with all appropriate figures. However, it will take some time to prepare a satisfactory set of student notes for this class.


It is also planned to develop a set of power point presentations, as well as a databank of figures, for use by all instructors. This will ensure consistency between offerings by different instructors.


The website will also be used to provide the students with information about hazards that occur during the time period the class is offered, to guide them to reliable websites with up to date information about hazards (eg. the USGS, NASA, and Smithsonian Institution websites), to set up a chat room for questions and answers relevant to the class, to post information about exam results, and to keep them informed of lab activities etc.

Weekly Topics: (see attached syllabus)

Assessment plan:


The course will be continuously assessed using:

i. Student SEI’s to evaluate instructor performance

ii. Formal and informal feedback from students with suggestions for improvement of the class

iii. Formal peer evaluations by non-participating faculty in the School of Earth Sciences

iv. Annual formal assessment by the Curriculum Committee of the School of Earth Sciences.

Statement on Academic Misconduct:


Academic integrity is essential to maintaining an environment that fosters excellence in teaching, research, and other educational and scholarly activities.  It is expected that all students complete academic and scholarly assignments with fairness and honesty.


Students must recognize that failure to follow the rules and guidelines Established in the University's Code of Student Conduct and the syllabus for this class may constitute “Academic Misconduct." The Ohio State University's Code of Student Conduct (Section3335-23-04) defines academic misconduct as:  "Any activity that tends to compromise the academic integrity of the university, or subvert the educational process." Examples of academic misconduct include (but are not limited to) plagiarism, collusion (unauthorized collaboration), copying the work of another student, and possession of unauthorized materials during an examination. Ignorance of the University's Code of Student Conduct is never considered an" excuse" for academic misconduct, and it is recommended that all class participants review the Code of Student Conduct and, specifically, the sections dealing with academic misconduct.


University Rules oblige Faculty to report suspicions of academic misconduct to the Committee on Academic Misconduct.  If COAM determines that a student has violated the University's Code of Student Conduct (i.e., committed academic misconduct), the sanctions could include suspension or dismissal from the University and a failing grade in this course.


If you have any questions about the above policy, please contact the instructor. Other sources of information on academic misconduct (integrity) include: COAM's web page (http://oaa.osu.edu/coam/home.html) "Eight Cardinal Rules of Academic Integrity" (http://www.northwestern.edu/uacc/8cards.html
Statement on Disability Services:


All students are welcome in this course. Any student registered with ODS is encouraged to discuss with the instructor the alternative modes for preparing for class, for participating in class, and for submitting homework assignments that are required by his/her disability.

Faculty:
Barton has taught extensively at the introductory level, including Geol Sci 100, Geol Sci 121, and Geol Sci 122. In addition, he has taught undergraduate and graduate classes in petrology, and graduate level classes in trace element geochemistry, and thermodynamics, and developed a graduate level class in volcanology. He has visited and done research on two active volcanoes (Mt. Hood, Oregon, and Santorini, Greece) and on inactive volcanic regions (Mt Amiata, Italy, Leucite Hills, Wyoming, Highwood Mountains, Montana). He is currently working on volcanism along the Mid Atlantic Ridge, on Iceland, and on Hawaii.

Bevis has taught at the introductory level. In addition, he has taught undergraduate and graduate classes in geophysics and geodynamics. He has used geophysical, GPS, and remote sensing methods to study geologically active regions in various parts of the world, and is a leader in the field of applying Global Positioning Satellite data to geological problems. He also has extensive experience in seismology.

Foland has taught extensively at the introductory level (Geol Sci 100), and is responsible for the honors section of Geol Sci 121 in the School of Earth Sciences. In addition he has taught graduate classes on isotope geochemistry, on environmental isotope geochemistry, on geochronology, and on thermodynamics. He is a leading isotope geochemist with research expertise in geochronology and the radiogenic isotope tracer method. He has worked on a variety of problems including many that involve volcanic rocks and tectonic events.
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