Narrative – ENVI376: Dinosaurs, Quakes and Volcanoes 
Foundation Studies Course Proposal Integrative Upper Division Elective Category

Dinosaurs, Quakes and Volcanoes is a newly initiated, interdisciplinary course designed to introduce students to concepts and principles of natural sciences by focusing on three popular Earth science themes.  This course uses a combination of real examples, hands-on activities, research activities, and discussions to facilitate student learning. The course will examine recent and ancient examples of earth system processes that significantly influence the world around us. These examples serve to link course content with global issues that influence societies and environmental conditions around the planet. Students will conduct research on their “adopted” dinosaur, volcano and earthquake zone, and communicate their findings through research papers, discussions and an oral presentation.  Communication and problem-solving skills are developed through in-class discussions and activities, projects, and writing and reading assignments that focus on real-world problems and data.  These activities promote student analysis of physical, biological, historical, political and economic information related to Earth system processes.  Interdisciplinary knowledge, and an understanding of ethical implications and a global perspective are enhanced through student assessments of decisions made before and after species extinctions and large-scale volcanic and seismic events.  ENVI 376 will be taught every fall semester, and if approved as a Foundational Course, may be taught in the spring semester as well, depending upon demand.

Integrate multiple ways of knowing in a thematic approach to a particular topic or issue. For each of the main themes of the course (dinosaurs, volcanoes and earthquakes), students will be immersed in the interconnections between the physical and biological environment and human activities. For each theme, the course examines geological causes, and impacts and consequences on societies and environments.  Through projects and in-class activities students will research and discover the history and human consequences of earthquakes and volcanoes, and examine the statistical means of predicting natural disasters, including mass extinction, based on historical data. Student understanding of the process of science, probability, the relevance of history, and human behavior will all be applied in discussions and oral and written communications.  The process of science and its relevance to society are central concepts developed throughout the course.  Numerous examples are presented illustrating the process and excitement of science, from hypothesis testing to discoveries to presentation of results, to application of science in decision-making.  Modern disaster preparedness and policies addressing threats to biodiversity are informed through our understanding about earth and environmental science.

Engage in a project or conduct research that makes use of multiple ways of knowing to address a particular topic or issue. In addition to textbook and supplemental readings, and in-class activities, students in the course will be required to work on 3 separate projects.  In-class activities will involve the formulation of hypotheses, testing of these hypotheses, data-gathering, and reporting the results. Students will conduct 3 research projects during the semester. For each topic, students will submit a short research paper (for a total of at least 7500 words) and will use one of the projects as a basis for a group Powerpoint presentation. Research is to be based on scientific journals and scholarly sources of information. Students will research the history and characteristics of a chosen dinosaur, earthquake zone and volcano. For each project paper, students will be asked to address impacts on society and the environment (including what would happen if that particular dinosaur had not become extinct). 

 Analyze and write at an advanced level.  Students are required to write three research papers during the semester.  Students are provided with feedback to help develop writing skills, and encouraged to submit outlines and drafts of their papers for comments prior to the due date. These papers require analyses of historical and scientific information, and compilation of results into an organized characterization of the history and significance of a dinosaur species, a volcano and an earthquake zone.  Exams and in-class activities also require students to interpret data and develop their writing and analytical skills. 

Demonstrate the ability to effectively orally communicate the results of a project to an appropriate audience. The course requires an in-class Powerpoint presentation (group) based on student research. Students also conduct in-class activities and discussions that promote communication.  For in-class activities, students summarize their findings to the class.
DINOSAURS, QUAKES, AND VOLCANOES

ENVI 376

Instructor: Dr. Tony Rathburn

Contact Information:

Office hours: Monday and Friday 11:00-12:00 or by appointment

Office: Science Building room 189 B

Office phone:  237-2269

e-mail: Tony.Rathburn@indstate.edu

Do not hesitate to contact me directly if you have questions or problems.  Please keep me informed ahead of time about events that may affect your attendance or performance in class.

Required text:

Special text using chapters from 3 different books compiled by McGraw—Hill Publishers.  This text will be supplemented with reserved readings and reading assignments dealing with current topics.

Course Objectives

Earth processes not only shape our physical world, but, as recent events have shown, can also influence our health, politics, economy and all aspects of our environment.  As a result of recent earthquakes and volcanic activity, we are reminded how globally important these localized processes can be. A recent, significant increase in extinctions of species also reminds us how fragile organisms and ecosystems can be and how important it is for us to understand the causes and consequences of mass extinctions. It is critical for humans to understand how and why these natural processes occur, and what man might do to mitigate their negative effects. We will use real world examples to study topics such as the causes and consequences of volcanic activity; why some volcanoes are more dangerous than others; how volcanoes influence global climate; Why do earthquakes occur in some places and not others; how well can we predict earthquakes; what is the relationship between earthquakes and other catastrophic consequences such as tsunamis; the history and causes of mass extinctions (using the extinction of dinosaurs as a primary example), are we experiencing a mass extinction event now; etc.  We will use authentic data to better understand ocean chemistry and the impacts of climate change. We will also discuss how our understanding of earth history and earth processes is relevant to modern concerns.  This course uses the popular topics of dinosaurs, volcanoes and earthquakes to illustrate the scientific method, linkages between earth processes, the importance of understanding natural processes, and the relevance of earth science and Earth history to human activities. 

ENVI 376 is an interdisciplinary science course for students wishing to satisfy their general education requirement for a science elective (GE2000) and/or an upper division integrative elective (FS2010).

Course Goals 
· Increase understanding about the scientific process and the importance of science in making informed decisions. 

· Develop critical thinking skills and critical analysis through problem solving.

· Apply basic principles of physics, chemistry, geology, and ecology as they relate to ecological and geological processes. 

· Enhance knowledge of environmental impacts on human activities, and the importance and relevance of earth history. 
· Improve communication skills through class discussions, writing assignments, reading assignments, and presentations.

· Appreciate the interconnections between earth systems, economics, global climate, politics, Earth history, etc.

Foundational Studies Learning Objectives for a Integrative Upper-Division Electives 

· Use a thematic approach to a particular topic or issue that integrates multiple ways of knowing.  

· Engage in a project or conduct research that makes use of multiple ways of knowing to address a particular topic or issue.  

· Analyze and write at an advanced level.  

· Critically read an analyze sophisticated, complex text, and to write intensively

· Includes assignments that apply information from within and across various “ways of knowing”

· Develop critical thinking skills and information literacy

Foundation Studies Learning Objectives Met By This Course:

FS-1 - Locate, critically read, and evaluate information to solve problems;  
FS-2 - Critically evaluate the ideas of others; 
FS-3 - Apply knowledge and skills within and across the fundamental ways of knowing (natural sciences, social and behavioral sciences, arts and humanities, mathematics, and history); 
FS-5 - Demonstrate the skills for effective citizenship and stewardship; 

FS-7 - Demonstrate the skills to place their current and local experience in a global, cultural, and historical context; 
FS-8 - Demonstrate an understanding of the ethical implications of decisions and actions;
FS-10 - Express themselves effectively, professionally, and persuasively both orally and in writing. 
Tentative Course Schedule

ENVI 376

COURSE OUTLINE (subject to change)

______________________________________________________________________

Class meeting


Topic of discussion



Textbook











Chapters*

______________________________________________________________________

Week 1-2 Jan 10
Introduction; scientific method, Basic Concepts
CH 1 to p. 17

Week 2 Jan 17

Rocks—Why are they different from one another?
CH 2, 3 to p. 79

Note: Jan 17 is a holiday

Week 3 Jan 24

Geologic Time
, radiometric dating


CH 6, 7


Week 4 Jan 31

Modes and examples of fossilization


CH 8

Week 5 Feb 7

Life Through time: Before the Dinosaurs

Supplemental











Library Reading

Week 6 Feb 14
Dinosaurs-Facts and Myths



Supplemental

EXAM 1: FRIDAY, Feb 18




Library Reading

Week 7 Feb 21
Dinosaurs: Early and Late



CH1 p. 17-31

Week 8 Feb 28
Extinction, and After the Dinosaurs


CH 18, 19, 20




Adopt a dinosaur PAPER DUE Wed Mar 2

Week 9 March 7
Crustal deformation and Earthquakes


CH 15, 16, 17

EXAM 2: FRIDAY, March 11

Week 10 March 14
Earthquakes: examples



CH 15, 16, 17 


Note March 21-25 is spring break 

Week 11 March 28
Earthquakes: Who is at risk



CH 3  p.79 to 89 

Adopt an earthquake PAPER DUE Wed Mar 30


CH 4


Week 12 April 4
Volcanoes: Types




CH 5, 9, 10



EXAM 3: FRIDAY, April 8





Week 13 April 11
Volcanoes: examples




CH 12


Week 14 April 18
Volcanoes:Consequences



CH  22



Week 15 April 25
Group presentations








Adopt a volcano PAPER DUE Wed Apr 27



Monday, May 2 10:00 AM  COMPREHENSIVE FINAL EXAM

_______________________________________________________________________

* Note that reading assignments are to be read PRIOR to the date of the class meeting.  It is important that you keep up with the readings and that you read about the topics before they are discussed in class (CH = Chapter; supplemental reading includes reading on reserve in the library).

Last day to add classes: Jan 16

Last day to drop classes: March 20

Learning Objectives

ENVI 376

COURSE OUTLINE (subject to change)

______________________________________________________________________

Class meeting


Topic of discussion



Textbook











Chapters*

______________________________________________________________________

Week 1-2 Jan 10
Introduction; scientific method, Basic Concepts
CH 1 to p. 17

Learning objectives:

1) Understand how science works

2) Know the difference between science, magic, and religion

3) Know the reasoning behind the scientific method

4) Understand basic geologic concepts such as the Law of Superposition, Uniformitarianism, and the Principle of Faunal/Floral succession

Week 2 Jan 17

Rocks—Why are they different from one another?
CH 2, 3 to p. 79


Learning objectives:

1) Know the difference between igneous, metamorphic, and sedimentary rocks

2) Understand the rock cycle 

3) Know the relationships between rocks and dinosaurs, earthquakes and volcanoes

4) Appreciate the importance and relevance of rocks for an understanding of Earth’s past, present and future

In class activity:  Make your own fossil



Note: Jan 17 is a holiday

Week 3 Jan 24

Geologic Time, radiometric dating


CH 6, 7


Learning objectives:

1) Know the differences between relative and absolute dating

2) Understand the applications and limitations of different relative and radiometric dating techniques

3) Know how each dating technique works , and be able to determine which dating technique is appropriate in a given scenario

4) Know the Geologic Eras and when they occurred

5) Appreciate the importance and relevance of geologic dating for an understanding of Earth’s past, present, and future

In class activity:  Use M & Ms to understand radiometric dating

Week 4 Jan 31

Modes and examples of fossilization


CH 8

1) Know the differences between different types of fossilization

2) Understand the limitations of the fossil record

3) Be able to diagram the sequence of events for different types of fossilization

4) Appreciate the importance and relevance of fossils in modern society

Week 5 Feb 7
Life Through time: Before the Dinosaurs

Suppl. Reading 

1) Know the major fossil groups that occurred before dinosaurs

2) Understand the relevance and importance of the fossils and events that occurred in the Precambrian and Paleozoic

3) Be able to diagram the sequence of events leading up to the appearance of dinosaurs

4) Appreciate the importance and relevance of Earth’s early history to modern society

In class activity: Determine the volume of a dinosaur

Week 6 Feb 14
Dinosaurs-Facts and Myths



Suppl. Reading

1) Know what is, and what is not, a dinosaur

2) Be able to differentiate between dinosaur facts and myths

3) Appreciate why it is important to distinguish (and extinguish) dinosaur myths 

Homework assignment: Find evidence of dinosaur myths perpetuated in media and/or advertising, and bring in an example to present to class.

EXAM 1: FRIDAY, Feb 18






Week 7 Feb 21
Dinosaurs: Early and Late



CH1 p. 17-31

1) Know the major dinosaur groups 

2) Understand the relationships between dinosaurs, birds, and reptiles

3) Be able to discuss the ecology of selected dinosaur genera

4) Appreciate the longevity and chronology of the Age of Dinosaurs

Week 8 Feb 28
Extinction, and After the Dinosaurs


CH 18, 19, 20

1) Know the theories about the extinction of dinosaurs

2) Understand how and why organisms evolve and go extinct

3) Be able to discuss the sequence of creatures that appeared after the dinosaurs

4) Appreciate the relevance of extinction to the history of life on Earth and to Modern society


In-class activity: Construct dinosaur tracks and determine rate of movement

Week 9 March 7
Crustal deformation, plate tectonics, and Earth’s interior  CH 15, 16, 17

1) Know the different responses of rocks to stress, and why there are differences in how rocks deform

2) Understand the characteristics of Earth’s interior, why it is this way, and how we know what the interior of the Earth is like.

3) Be able to illustrate the subsurface geology of different types of plate boundaries, and know why there are differences between boundaries.

4) Appreciate the relevance of the Theory of Plate Tectonics to our understanding of how the Earth works and our ability to predict the locations of earthquake and volcanic activity

In class activity:  Analyze P & S waves from real seismic data

EXAM 2: FRIDAY, March 11

Week 10 March 14
Earthquakes: How they work; examples

CH 15, 16, 17

1) Know the sequence of subsurface events leading up to an earthquake and the types of seismic waves generated by an earthquake

2) Understand the relationship between earthquake depth and plate tectonics

3) Be able to illustrate and discuss the distribution of seismic waves across the globe after an earthquake

4) Know the differences between different types of scales designed to measure the intensity and magnitude of earthquakes

5) Appreciate why different earthquakes have different consequences to humans 

 
In class activity:  Determine the effects of liquifaction


Note March 21-25 is spring break 

Week 11 March 28
Earthquakes: Who is at risk


CH 3  p.79 to 89: CH 4

1) Know the potential hazards of earthquakes beyond shaking of the ground

2) Understand why Indiana is at risk for earthquake damage

3) Be able to discuss where earthquakes are likely to occur and why

4) Appreciate the difficulties in predicting earthquakes in the short term

Week 12 April 4
Volcanoes: Types




CH 5, 9, 10

1) Know the different types of volcanoes 

2) Understand the relationship between volcanoes and plate tectonics 

3) Be able to illustrate and discuss the anatomy of a volcano

4) Understand why magma rises to the surface and why a volcano is not always formed when magma arrives at the surface


EXAM 3: FRIDAY, April 8





Week 13 April 11
Volcanoes: examples




CH 12

1) Know the types of materials produced by volcanic activity

2) Understand why the magmas of different volcanoes are different

3) Be able to discuss why some volcanoes are more dangerous than others

4) Appreciate the difficulty in predicting volcanic activity in the short term

5) Be able to discuss different types of volcanic activity with examples 


In class activity: create your own volcano I

Week 14 April 18
Volcanoes:Consequences

1) Know the relationships between volcanic activity and climate change

2) Understand why Indiana is at risk for volcano damage

3) Be able to discuss the potential hazards of volcanoes beyond magma

4) Appreciate the global consequences of volcanic activity



In class activity: Create your own volcano II




Week 15 April 25
Summary: Natural Death and Destruction

CH  22

1) Appreciate the importance of a knowledge about dinosaurs and fossils to modern society

2) Appreciate the importance of geology and environmental sciences to management decisions about earthquake and volcano hazards

3) Appreciate the importance of a knowledge of the past to our well-being in the present and the future





Monday, May 2 10:00 AM  COMPREHENSIVE FINAL EXAM

_______________________________________________________________________

* Note that reading assignments are to be read PRIOR to the date of the class meeting.  It is important that you keep up with the readings and that you read about the topics before they are discussed in class (CH = Chapter; supplemental reading includes reading on reserve in the library).

Last day to add classes: Jan 16

Last day to drop classes: March 20

Examples of in class activities:  Each of these activities is designed to develop analytical and problem-solving skills, communication skills and enhance understanding about the process of science.

Make your own fossil:  Students will examine real fossils and assess the type of preservation exemplified by each fossil.  Students will then use clay to form external and internal molds and casts of different materials.  Students will then examine other student’s clay materials, and hypothesize what the original object was.  This exercise sharpens observational and analytical skills, and provides insight into the process that paleontologists use to determine the characteristics of ancient organisms, including dinosaurs.  


Use M&Ms to understand radiometric dating:  Radiometric dating involves natural radioactive decay rates and probability.  Students will use red and green M&Ms to represent unstable nuclei.  Students are given 100 M&Ms and asked to predict how many are likely to show the M&M label when the M&Ms are shaken and dumped into a tray.  Students then shake the M&Ms in a container, throw them into a plastic tray (like dice), remove the M&Ms that show the M&M label (appears on only one side of an M&M), count the remaining M&Ms, record the number, and repeat the process.  Removing about 50% of the M&Ms each time illustrates the half-life rate of radioactive decay.  Students are each given different time intervals, and then are asked to graph the results, plotting their data with given time intervals.  Students then report their findings and compare results for different half-life time intervals.  Discussions include sources of error and error margins.

Determine the volume of a dinosaur:  Toy dinosaurs made exactly to scale, along with graduated cylinders and plastic cling wrap make for an excellent means to illustrate the concept of volume and surface area.  Surface area and volume play major roles in how large a creature can be, whether it is warm blooded or cold blooded, whether it needs some form of insulation (hair or feathers), its bone structure and its behavior.  Studenta are first shown a number of scale models of dinosaurs and asked to rank them according to volume, and surface area.  Students will be given a particular dinosaur and asked to determine its volume and surface area.  By partially filling a graduated cylinder with water, recording the volume, then adding the scale dinosaur into the  cylinder, and determining the change in volume, students can determine the volume of the scale dinosaur.  By knowing the scale used to reduce the dinosaur to toy size, students can then calculate the volume of the full-sized dinosaur.  Similarly, by carefully covering the toy with non-overlapping cling wrap (cutting away any overlaps), students can then remove the wrap, cut it into squares, measure the sides of each square, and calculate the area of the cling wrap.  By then using the scale, students can use multiplication to determine the surface area of the full-sized dinosaur.  Students provide their data and surface area/volume ratios are then compared and discussed for each dinosaur.  Discussions will include the relevance of volume, and surface area to size, shape, behavior, and metabolism.  


Construct dinosaur tracks and determine rate of movement:  Students are shown various dinosaur tracks and asked to make four scaled cut-outs of selected tracks.  These tracks are then assembled in the hallway and using real data, tracks are placed in sequence at specified distances apart.  For each set of dinosaur tracks, students hypothesize the speed of the dinosaur.  Using known formulas students then estimate how fast the dinosaur was moving when it made the tracks. Students present their estimates and compare dinosaur speeds.  Discussions include why some are faster than others (why some do not need to be fast), what can be learned from tracks, what would be different about the tracks if they were made in different sediments, what they would look like if the dinosaur was moving faster or slower, etc.


Analyze P & S waves from real seismic data:  Using real seismic data, students will examine seismic waves recorded on a seismograph.  P waves and S waves will be identified and the amplitude of the highest wave will be measured (used to determine the magnitude of an earthquake).  The time interval between the arrival of the first P wave and the first S wave will be determined for each seismic event, and the distance from the epicenter will be calculated.  Students will then present their results for different seismic events and asked to rank each event in terms of magnitude and proximity to the epicenter.  Discussions will include what factors influence the intensity of an earthquake and the importance of monitoring seismic events.


Determine the effects of liquifaction:  Liquifaction results from shaking of wet ground, causing sediments to settle and water to pool underground.  As a result, structures may collapse due to lack of support in a pool of water.  Student groups are provided with a container of sand and a small plastic house on top of the sand.  Students are asked to predict how much water is required for liquifaction to occur.  Each container of sand then receives a different, measured amount of water and the container is shaken.  Students observe and record results for each container, and report their findings to the class.  Discussions include the importance of the choice of substrate for building; the consequences of liquifaction (including fire, and structural damage); what might be done to prevent it; examples of structure built on sediment likely to experience liquifaction.


Create your own volcano I:  Using real volcanoes as templates, students construct different types of volcanoes using different materials.  Some materials are not able to create a large mound, while others are able to sustain a higher peak.  The landscape around the volcano, including valleys and hills, is also created.  Students are asked to make predictions about the relationship between volcano height and the materials used.  Discussions include the differences in types and materials of volcanoes, the reasons for the height limitations of some materials, and examples of each type.

Create your own volcano II:  Students choose different thicknesses of materials for the magma used in the eruption of their volcano.  Students observe such aspects as the movement of different types of magma and pyroclastic materials emitted from each volcano, what happens when a volcano is plugged, where it travels along the landscape, etc. etc.  The distance each type of the magma travels is measured and recorded.  Students then compare magma types and discussions include: what other consequences might be harmful in addition to the flow of magma, why are there differences in the flow characteristics of magma, why volcanic emissions from plugged volcanoes different from those that are not plugged, what are the consequences for societies living near volcanoes.

Foundation Studies Learning Objectives and Examples of How Students Will Accomplish Them:

FS-1 - Locate, critically read, and evaluate information to solve problems; 


Students will be involved in exercises designed to develop critical thinking skills.  These activities will include three projects where students “adopt a volcano,” adopt an earthquake zone,” and “adopt a dinosaur”  (see assignment listing below).  For each project students will locate information about the topic, read historical and scientific reports, research the topic, write a short paper for each topic, and construct a group Powerpoint presentation.  Students will also be provided with a real-life scenarios in a particular region, and will be asked what steps might be taken to help mitigate the human and environmental consequences (local and global) of the volcano erupting, a severe earthquake, and the near-extinction of a modern organism. In addition, class discussions will routinely include questions and discussions designed to encourage and develop the application of logic to practical problems dealing with earth and ecosystem processes.

FS-2 - Critically evaluate the ideas of others; 



For each mass extinction event in geologic history, there are several hypotheses proposed to account for the increase in extinction rates.  Students will be presented with these hypotheses for several extinction events, including the K-T boundary event that wiped out the dinosaurs.  Discussions will include evidence supporting each idea and students will be asked to critically evaluate the veracity of each hypothesis, and to assess the scientific basis, if any, for the idea.  Hypotheses about the best means to predict earthquake and volcano activity will also be examined.  Differences between scientific hypotheses and non-scientific ideas will be discussed.

FS-3 - Apply knowledge and skills within and across the fundamental ways of knowing (natural sciences, social and behavioral sciences, arts and humanities, mathematics, and history); 

  For each of the main themes of the course (dinosaurs, volcanoes and earthquakes), students will be immersed in the interconnections between the physical and biological environment and human activities.  Students will research the history and human consequences of earthquakes and volcanoes, and examine the statistical means of predicting natural disasters based on historical data.  The demise of the dinosaurs has been linked to a natural disaster, and the probability and human consequences of this type of event in modern times are discussed.  Students will discuss such issues as, “Under these circumstances, could humans avoid extinction any better than the dinosaurs did?”  Student understanding of the process of science, probability, the relevance of history, and human behavior will all be applied in discussions and oral and written communications.

FS-5 - Demonstrate the skills for effective citizenship and stewardship; 



In many regions across the globe humans decide to live under threat of volcanoes and earthquakes.  The causes and consequences of these choices will be examined and discussed.  Through discussions and writing assignments, students will demonstrate the importance of understanding the consequences of these choices.  Although dinosaurs are extinct, the lessons we learn from them about extinction and the fragility of ecosystems are important for the stewardship of modern ecosystems.  In their written and oral presentations, students will use scientific information to evaluate the complexity of their “adopted” dinosaur and its world, and discuss how this information is relevant to the modern world.  

FS-7 - Demonstrate the skills to place their current and local experience in a global, cultural, and historical context; 



Although the mid-west is located in the center of the continent, this region is susceptible to both earthquake and volcanic activity.  One of the foci of the course is to demonstrate the connectivity of global events, and students will be asked to examine the local and global consequences of geological events around the globe.  Students will develop and demonstrate the ability to place their experiences into a global framework by addressing such questions as: “how would the impact of this earthquake or this volcanic eruption be different if it occurred elsewhere?” 

FS-8 - Demonstrate an understanding of the ethical implications of decisions and actions;



Political and economic decisions have a dramatic impact on the human and environmental consequences of a geologic disaster. Discussion topics include a comparison of the consequences of the earthquakes in Haiti compared to those in Chile. These governments chose different pathways, and student discussions will include the political, ethical and financial implications of the consequences in these real –life examples.  The ethics and consequences of extinction will also be examined.  

FS-10 - Express themselves effectively, professionally, and persuasively both orally and in writing. 



Students will be required to submit 3 short research papers and give an oral presentation.  Student papers will be evaluated on effectiveness, grammar, and content.  Oral presentations will be evaluated on effectiveness and content.
Projects 

Students will conduct 3 research projects during the semester. For each topic, students will submit a short essay, and will use one of the projects as a basis for a group Powerpoint presentation. Research is to be based on scientific journals and scholarly sources of information. Note that Wikipedia and other similar websites are NOT scholarly resources, and should NOT be used as sources of information for this research.  All sources of information should be documented and need to be properly cited in the research papers.  Students will research the history and characteristics of a chosen dinosaur, earthquake zone and volcano. 

The first project will be to “adopt a dinosaur.” Students will each choose a different dinosaur from a list.  Students should discover everything that is known about their adopted dinosaur. This includes (but is not limited to) the dinosaur’s size and shape, geologic age, food preferences, where it lived, distinguishing characteristics, brain size, and history of the fossil find (which bones were found, discovery date and location, name of the person who discovered it, and current location of the initial fossils).

Adopting an earthquake zone will be the topic of the second project.  Each student will choose an earthquake zone from a provided list, and research the history of earthquake activity in that region.  Information gathering should include (but not be limited to) the geologic characteristics of the region that cause the earthquake; a record of seismic activity of the zone monitored during the semester; the time of the most recent earthquake that caused major damage; the rate of movement of the fault; the Richter scale and Moment Magnitude values of the largest earthquake in the zone; and human and environmental impacts of the earthquakes in the zone.

For the third project, students will  “adopt a volcano.”  Students will select a volcano from the list provided and research all that is known about the volcano. This includes (but is not limited to) the size of the volcano, its geologic age, type, where it is located, when it started to become active, when it was last active, what type of pyroclastic material did it emit, has it ever been violent, did it ever cause death and/or destruction, how many people currently live near it, and what impacts has the volcano had on humans and the environment. 

Writing Assignments

Students will submit 3 short research papers (3-5 double-spaced pages) over the course of the semester.  Each paper will be based on research from the “adoption” projects.  I expect a high-quality, well-written, typed papers.  Papers should include research based on at least 2-5 journal articles, along with books or other sources of reliable scientific information.  Note that most web sites are not scholarly sources of information.  We will discuss in class some techniques to locate reliable sources of information.  If you have any questions about the paper or how to find more information, please see me sooner rather than later.  All new information (information that is not common knowledge) included in the paper must be referenced.  Scientific notation is preferred, where the author and year of the publication are included at the end of the sentence containing the information being cited (see below).  Each paper must include a bibliography of references used (not included in the page length requirements of the paper).

REFERENCES should include the author(s), the date, the title of the article, the name of the journal where it appeared, the volume of the journal,  and the page numbers of the article. Use the following format:

Padian, K., A. J. de Ricqlès, and J. R. Horner. 2001. Dinosaurian growth rates and bird origins. Nature, vol. 412:405-408.

Horner, J. R. 2001. Dinosaur Ethology, pp. 416-419 in Palaeobiology II, edited by Briggs and Crowther (Blackwell Science, Oxford).

Be sure to reference any and all information that is not your own (any information that is not common knowledge or that you did not know about before taking the class or reading the article). Plagiarism will not be tolerated.  Reference articles in your text using the format: (Padian et al., 2001), then include the full reference in the bibliography as shown above.  DO NOT USE WEB SITES FOR REFERENCES.  You can use web sites to obtain citations and sources of material that you can then request or obtain from the library, but do not base your work on web-based information.  This research will require that you use the library loan section of the library to request information.  This also means that you need to start researching your subject as soon as possible.  

Presentation

Students will be assigned into groups and be required to present a group Powerpoint presentation focusing on one of the project topics.  Each student is expected to contribute to the final product with images and information from their research.  Each presentation should be 15 minutes in length, and include numerous images and relevant, up to date scientific information.  Presentations will be graded on content and effectiveness.  Members of each group will be asked for evaluations of the contributions of group members.
Reading Assignments

Reading assignments are to be read PRIOR to the date of the class meeting.  It is important that you keep up with the readings and that you read about the topics before they are discussed in class.  Note that supplementary readings will be assigned.

Laptop Not Required for Course: Usage Permitted

While there will be no assignments or examinations for which a laptop will be used, your use of a laptop is generally permitted as long as usage remains within the bounds of the Code of Student Conduct. Inappropriate use of a laptop (surfing, doing other assignments, email, facebook, etc.) will be considered a breach of the Code of Student Conduct.  There may be occasions where laptop usage is forbidden and if that occurs, failure to comply will be viewed as violation of the Code of Students Conduct.  Use of a laptop for non-course related activities during class time will result in a loss of laptop privileges during class.

Exams and grading:

3 Exams
55% of final course grade

In-class exercises 
10 % of the final course grade

Research papers
15% of final course grade

Presentation

10% of the final grade


Comprehensive Final Exam
20 % of final course grade

NO MAKE-UP EXAMS WILL BE GIVEN WITHOUT A VALID EXCUSE.  A valid excuse REQUIRES official written documentation of an illness or emergency.

Grading Scale:

100 – 93%
A

 92 – 90
A-

89 – 87 
B+

86 – 83 
B

82 – 80 
B-

79 – 77
C+

76 – 73
C

72 – 70 
C-

69 – 67
D+

66 – 63
D

62 – 60 
D-

< 60

F

Attendance:   Attendance and participation in all lectures are mandatory.  Although attendance will not be included in your course grade, you will not be able to succeed in this class if you don't attend class regularly. If you have to miss a class, it is your responsibility to obtain from your fellow students any handouts, assignments, and notes for that class.  In class exercises cannot be made up.  Please arrive on time for class.  It is disruptive and inconsiderate to arrive late.  I encourage you to ask questions during class, but unnecessary talking or other disruptive behavior will not be allowed.

Special Learning Accommodations:  Students with disabilities are provided equal educational opportunities at Indiana State University. Services and accommodations are designed and arranged with individual documented needs in mind.  If you require an accommodation because of a documented disability, you need to register with Disability Support Services.  Contact the Director of Student Support Services in Gillum Hall, Room 202A; telephone number: 237-2301.  The Director will make certain you receive the additional help that the University offers.  If you would require assistance during an emergency evacuation, notify your instructor as soon as possible.  Be familiar with evacuation procedures posted in the classroom.
Academic Integrity: Cheating will not be tolerated.  You are responsible to have read and fully understand the meanings and expectations of academic integrity at this university.  Any violations of academic integrity will be referred to the dean's office, will result in a failing grade for the course, and may result in expulsion from the university.  No second chances will be given.  University Policies can be found on the Office of General Education Website: http://www.indstate.edu/gened/docs/Foundational%20Studies/Info%20on%20Sycamore%20Standard%20and%20ADA%20and%20Laptops%20and%20Academic%20Freedom.pdf
Extra Credit  No extra credit opportunities are available for this course.
Academic Freedom  "Teachers are entitled to freedom in the classroom in discussing their subject, but they should be careful not to introduce into their teaching controversial matter which has no relation to their subject."  This quote from the American Association of University Professors means that the instructor has the right to conduct the class as they see fit, as long as the material presented is relevant and meets the learning objectives outlined by the Faculty.
Teaching Philosophy:  I will do my best to facilitate your learning in this course.  This is not an easy course, but I will endeavor to make the class as interesting and educational as possible.  I will help you learn in any way that I can.  The ultimate responsibility for your learning and your grade in the class, however, rests with you.  It is primarily your efforts that will determine your grade and what you get out of the class. 
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