Justification:
1)Introduce students to how a particular discipline creates knowledge and understanding: Physical Geology is an introduction to the study of Geology for students who have had no prior background in Geosciences. It therefore focuses not only on the current state of knowledge about Earth, but also on how geologists approach the study of an entire planet and some of the history of that study. Major concepts about how Earth works and how it has evolved are tested—not presented as “facts” to be memorized. For example, testing the plate tectonics model for the origin, evolution, and destruction of oceans, mountains, and continents is a theme that permeates the entire course. As a major course topic is introduced (e.g. igneous rocks, folding, faulting, etc.), the information it contributed to the formulation and evaluation of plate tectonics is considered. 
Students do not just read or hear lectures about how geologists learn about the Earth; they experience that learning through inquiry-based field trips and hands-on laboratory exercises.  Field trips highlight evidence geologists use to decipher the evolution of the New York metropolitan area over the past billion years, requiring students to “read” as geologists the history recorded in rocks in New Jersey and the Bronx. The skills needed to read that history are honed in the laboratory where students learn and practice ways to recognize Earth materials, read maps, and build those different kinds of information into a logical hypothesis. Thus, students learn what the scientific method means firsthand – through practicing it.
2)The place of Geology in the liberal arts and society: The advance of human civilization can be traced through the contributions made by geologists (originally natural scientists) to finding the materials and sources of energy without which those advances could not have occurred. The simplest terms to describe those advances – Stone Age, Bronze Age, Iron Age, Age of Aluminum – reveal the role of Geology and geologists. Societies flourished when they located the ores of tin and copper, iron, uranium, and aluminum. And wars were fought to obtain or maintain access to those valuable resources. In our “petroleum age” it is highly trained geologists who find the underground reservoirs of oil and natural gas and geologic engineers who are helping to locate and mine newer petroleum resources -- oil sands and shales. 
Geology provides unique insights into the natural world that make it a critical part of any liberal arts curriculum. Most of the General Education curriculum is anthropocentric: it addresses human accomplishments in literature and the arts and social sciences, the nature and history of human interactions in societies, and the moral and ethical precepts that guide our lives. It would be easy for students to think of humans as omnipotent, able (and entitled) to change everything about them. Geology places our species in perspective: a relative newcomer in the 4.5 billion year history of our planet that has only existed for less than one per cent of the time that the dinosaurs lived. Geology educates citizens to the fact that while we can affect some Earth processes, those processes constrain what we can do. For example, if we use energy resources faster than nature can regenerate them, how will we travel? Heat and cool our homes? Power our appliances? Will the next wars, as some have suggested, be over dwindling water resources?
Physical Geology integrates all of the other scientific disciplines and as such is arguably the ideal General Education science course. Basic concepts of Chemistry inform the study of Earth materials and the early history of the Earth and solar system; concepts from Physics are used to show how geologists interpret Earth’s internal structure; and students learn how the fossil record led biologists to develop the theory of evolution and how recent discoveries by biologists provide new tools for understanding that evolution.
3)Physical Geology and goals defined for the Natural Sciences Area of Knowledge: The goal of the Natural Sciences Area Requirement and the ways in which PLAS courses  help to attain that goal are:
“Courses that contribute to the goal of understanding the methods, content, and role of the natural sciences should include familiarity with a body of knowledge in the physical or biological sciences; successful study of the methods of science, including the use of observation, the formation of hypotheses, and the testing of models; experience and awareness of the impact of science on modern society.”
The discussion of items 1 and 2 above addresses most of these roles. Physical Geology offers students an extensive body of knowledge concerning the planet on which they live. That knowledge is mostly based in the physical sciences, but also includes some material from the biological sciences. The course requires students to practice the methods of science, including observation, hypothesis, and testing hypotheses. At a time in which geologists from our campus are in the forefront of studies of the impact of humans on the Earth and of the Earth on humans, the impact of science on modern society plays a major role in Physical Geology.
Physical Geology is a four credit, lecture + laboratory course that fulfills the laboratory component of the “Physical and Biological Sciences” requirement. Physical Geology laboratories engage students in inquiry-based learning and the course also requires two full-day field trips on which student observations are coupled with course content to answer questions about the ancient and modern processes that have affected the New York City metropolitan area.
4. Global or comparative nature of Physical Geology: By showing the interconnectedness of geologic processes, Physical Geology is as global as any course at Queens College. Students are introduced to an Earth Systems perspective in which interactions are traced among the atmosphere, hydrosphere, biosphere, and solid Earth (including human beings). The course draws examples from every continent and the world’s oceans and the roles of geologists from many nations and cultures.
6. Engage students in active inquiry: Physical Geology has, for several years, emphasized inquiry-based learning wherever possible, particularly in the laboratories. Rather than having instructors simply lecture or demonstrate, students carry out activities in which they learn for themselves what traditional geology courses present as facts to be memorized. For example: Queens College Physical Geology students 
• deduce for themselves the ways in which contour lines on a two-dimensional map represent three-dimensional landforms, using electronic maps and digital elevation models to supplement paper maps (an approach made possible by a Presidential Award for Innovative Teaching). Traditionally, laboratory manuals present rules of contour lines to be memorized.

• conduct simple experiments in which they create igneous, sedimentary, and metamorphic rocks and then deduce the textural properties by which geologists classify these types of rocks (and details of how they formed); 
• analyze topographic maps (digitally and on paper) in an attempt to identify the factors that control the erosional and depositional behavior of streams and compare that with the factors governing glacial and groundwater activity.

The two required field trips are not “look-see-spit back on a report” activities. Instead, they are conducted as research expeditions during which students are asked to make observations and report, to the best of their abilities, on the probable events responsible for the geologic evolution of the metropolitan area.

7. Reveal the existence and importance of change over time: This is one of the major themes of Physical Geology, and the deep time frame in which we operate is one of the things that our students find most interesting, surprising, and challenging. Students are introduced to the thought processes shared by geologists and other forensic scientists to not only recognize that particular processes have taken place, but also the sequence in which they occurred. They learn to appreciate the enormous cumulative effect of very slow processes over hundreds of millions of years: that the Atlantic Ocean is now thousands of kilometers wide but it got that way by very slowly – currently spreading at about 1.5 – 2.5 cm (0.6 to 1.0 inch) per year. And they learn that some Earth processes are nearly instantaneous – such as the explosive eruption in Alaska that deposited hundreds of meters of volcanic ash in a few days.

8. Use primary documents and materials: The technical nature of primary seminal documents in scientific research makes it difficult for students in introductory classes to understand why the documents were milestones in the advance of the particular discipline. Physical Geology takes a different view of this PLAS course criterion: the “primary texts” for the topics covered in the course are Earth’s rocks and landforms; the words are the minerals, rocks, and geomorphic features. Rather than asking students to read pioneering papers to understand how geologists have arrived at our current state of understanding, we engage our students in activities through which they relive the thought processes and sense of discovery of those pioneers.  
Course materials, assignments, and activities 
Physical Geology uses a textbook to present major concepts and examples for the lecture component of the course, and a manual for the hands-on activities in the laboratory. SEES continuously examines new books and new editions of older books in order to provide our students with the most effective materials.  
Textbook: Marshak, S., Earth: Portrait of a Planet (W.W. Norton), 3rd edition, 2007: 
The textbook provides basic information about the Earth that is used by the lecturer as the beginning for discussions about the way in which scientists work and the relevance of Physical Geology to our everyday lives. Marshak’s EPOP is one of the two leading Physical Geology textbooks used in the United States and has a spectacular art program that illustrates major concepts better than its major competitor. It is also the most comprehensive treatment of the topics covered in Physical Geology. 
Laboratory Manual: Currently using Busch (ed.), Laboratory Exercises in Physical Geology.  
The lab manual is the framework for hands-on study of Earth materials and landforms.One of our faculty members is writing a new manual with Steven Marshak that we plan to adopt as soon as it is available. It addresses course and PLAS goals more directly than any manual currently available and will be linked closely to the topics and philosophy of the textbook. 
Distinctive student activities: SEES considers the two required full-day field trips to be among the most important learning experiences in Physical Geology. The trips have multiple purposes: 

● students are asked to think like geologists to deduce the geologic history of the New York City area based on the rocks and landforms that they see on the trips. To do so, they must practice the skills they have learned in laboratory, demonstrate mastery of the concepts they have learned in lecture, and compose a well-written report.


● students face first-hand the otherwise abstract notion that geologists must think in four dimensions – geographically and temporally.


● as they think like geologists, students must integrate everything they have learned. There are no signs telling them when to think about igneous rocks or stream erosion. 

Assessment There are two different areas in which teaching/learning effectiveness must be assessed: the success with which important geologic concepts are taught/learned in GEOL 101, and the degree to which GEOL 101 meets the goals of PLAS courses.

● Assessment of teaching: SEES has designed its own evaluation instrument for all of its courses and has used it for many years. This instrument uses a combination of closed questions answered on a Likert scale (like those on the College questionnaire) and open-ended questions that solicit valuable student comments. Information from this instrument, combined with rigorous teaching observations and observation conferences and the QC Faculty/Course questionnaire, provides appropriate information to evaluate teaching effectiveness. 

  
●Assessment of learning of geologic concepts by students who major in either Geology or Environmental Sciences is relatively easy because Physical Geology is the prerequisite for all 200-level courses. For the past few semesters, SEES has discussed administering a simple examination in the first meeting of 200-level and 300-level courses to assess retention of the basic concepts from Physical Geology. The need for assessment imbedded in PLAS will serve as a catalyst to move us from discussion to action. 
Learning by students who never take a 200-level Geology or Environmental Science course is more difficult to assess. Too many factors contribute to the final course grade for that to be a valid measure but that is currently the only readily administered measure of student understanding.

● We appreciate the opportunity to comment on possible mechanisms for assessing the extent to which any PLAS course meets the goals of our new General Education requirements. This, of course, is a far more challenging task; indeed, no mechanism was ever adopted to judge whether individual courses met the goals of LASAR requirements. Comments and suggestions include:

a. Modify the Faculty/Course questionnaire to include questions about the extent to which individual courses meet the PLAS Area Requirement goals. Students should be aware of the connection because PLAS course syllabi must relate course goals to PLAS goals.

b. Ideally, students should complete their General Education courses by the end of their second year. Were that the case, an examination like the CPE could contain questions requiring students to demonstrate that they had indeed grown intellectually as a result of  courses taken to meet their Natural Sciences (and other) area requirement. 
c. The President’s Task Force on General Education suggested another mechanism that has not been adopted: Synthesis courses taken as juniors or seniors that combine aspects of two or more Area Requirement PLAS courses. Embedded in these courses would be the need to demonstrate understanding of concepts from each of the PLAS courses and the ability to apply them.
d. Questions about the perceived effectiveness of PLAS and the entire General Education program could be included on an annual Senior Exit Survey, with follow-up at selected post-baccalaureate milestones (10 year, 20 year, etc.) to see how, with maturity, perceptions of the value of PLAS have changed.
Administration

Physical Geology is taught in most semesters by a combination of full-time faculty members (lecture) and graduate student or adjunct Laboratory Instructors. A full-time faculty member is assigned each year as Physical Geology course coordinator. He/she is responsible for:

· Training and mentoring laboratory instructors to guarantee that PLAS and Departmental needs are met

· Working with course lecturers to design compatible, if not identical, syllabi, to guarantee that PLAS and Departmental needs are met

·  Developing a laboratory schedule that illustrates basic concepts, and enhances understanding through hands-on, inquiry-based activities
· Coordinating two all-day field trips
The Physical Geology course coordinator meets regularly with the laboratory assistants to discuss weekly goals and pedagogic strategies to achieve those goals, to review the content base for the session, and to address student-related issues as needed.
Changes in Physical Geology may be suggested by any member of the SEES community but have historically come from the small number of faculty who teach the course and from those teaching advanced courses that rely on concepts from it.  Decisions about which textbook or laboratory manual should be used in Physical Geology are made annually by the lecturers in consultation with the Coordinator. 

Any significant change in the content or philosophy of Physical Geology must be approved by the SEES Curriculum Committee. 

