Questions to shape your BRIDGE project posting and presentation (“Going Public”)  
1.
Identify class level, specify whether core, elective, or major requirement, any other pertinent 
information on class demographics.

Introduction to Environmental Sciences (ENV 100).  Typically 14-18 students with lecture and lab required.  Course is required for environmental science majors, sustainability studies minors, and earth and environmental science minors.  This course is intended for students in their first year of studies.  Enrollment has been increasing rapidly and thus all seats are taken by students in these programs currently.  This course provides an introduction to environmental science through three cumulative units.  First, this course introduces the nature of scientific study and major biological and physical processes that structure our environment.  Second, this course focuses on specific environmental processes and patterns that create what societies value as important resources.  Finally, the course culminates by addressing current challenges to understanding and maintaining our environment.  

Following from the three main units of this course, the student learning objectives are to:

· recognize a scientific approach to problem solving

· explain how our environment functions 

· recognize what resources we rely on from our environment

· serve as an informed participant in societal decisions pertaining to the use and management of our environment

2.
What problems or questions about my students’ learning and my teaching strategies did I address?

In the lecture portion of this course, I have improved the structure of the course by increasing the amount of group discussion and other active learning strategies during the lecture time, which is working well, although I also feel that traditional lecturing is an important component of instruction.  I have also focused on my exams during the BRIDGE experience.  I typically give 3 exams and a final exam during the course of a semester (along with other assignments and a paper).  Prior to BRIDGE, the majority of points on an exam were multiple choice and true - false questions.  The remainder of the exam was short answer and essay questions.  With input from Anne Law and Arlene Wilner, I have increased the emphasis on short answer and essay questions on the exam.  The exams still are reaching their goal of testing student knowledge at several levels on the pyramid of Bloom’s Taxonomy, but now they are also giving the students a better opportunity to show their critical thinking skills.  The essays allow the students to recall the necessary fundamental knowledge to answer a larger, scientific question.  For example, a representative question on an exam might be to explain how the greenhouse effect operates on earth and the impact that human activity is having on that process.  This question requires both knowledge of the fundamental physics of the atmosphere, but also a critical thinking component to show how humans are altering the composition, and thus energy balance of the atmosphere.

In lab, the students like the outdoor labs best; however I find that might students generally have very little experience in natural settings.  This lack of familiarity with nature is surprising since they are interested in pursuing environmental science as a major; however, I think it arises from the suburban or urban childhoods experienced by many students attending Rider University.  The lack of exposure to natural settings has been termed “nature deficit disorder” (Louv 2005, Kuo et al 2004, Chesapeake Bay Foundation 2011).  The field of environmental science requires strong quantitative and analytical skills, so, my time in laboratory needs to be focused on teaching new skills, techniques, and data analysis and interpretation.  But, I feel like this course may also need to include a ‘freshman orientation’ so to speak to the natural environments of New Jersey.  As Willingham argues in his essay on critical thinking: “the ability to think critically depends on having adequate content knowledge; you can’t think critically about topics you know little about or solve problems that you don’t know well enough to recognize and execute the type of solution they call for” (2007).  

Thus, the question I am addressing in my teaching strategy is: How familiar are students in my Introduction to Environmental Science course with their local environment?  Are they aware of the biotic and physical patterns and processes that surround them and the ways in which they interact and alter these cycles? 

3. 
Did I rethink my course goals? (Explain.)
In my BRIDGE project, I am rethinking how I attempt to reach my course goals by both surveying my students' knowledge of local environments at the start of the semester and designing a new assignment to improve their knowledge.  I think these changes will enhance student learning in this course and the ability of all students to attain the student goals for the course, particularly those who have not spent much time outdoors.  
4.
What methods did I use to gain information?  [Specify any CATs here, including changes in 
assignments and assessments, if relevant.]
I will be implementing a background knowledge survey (Angelo and Cross 1993) of students’ environmental knowledge at the start of my Introduction to Environmental Science course this fall semester.  This course serves as the first step in an environmental science major’s curriculum and is generally taken by incoming students.  Anecdotally, within this course, I have students whose experiences with the environment range tremendously.  Below are a few examples:

a. Students who routinely go on solo camping trips in preserved natural areas

b. Students who have grown up fishing with their father

c. Students who have held internships in environmental education or awareness capacities

d. Students who have not spent much time outdoors at all.  This last group is what I suspect to be the majority of my students.  For example, I once asked how many students had seen the Milky Way at night at some point in their life.  I don’t think anyone raised their hand…

5.          What examples or evidence of student performance can I offer to illustrate how I 
drew conclusions? 

My CAT this fall will quantify the background knowledge my students have with their local environment by asking a set of questions.  A recent set of posting on the Ecological Society of America’s listserv discussed a set of 30 questions that assess one’s knowledge of their local environment.  There are apparently a few authors who have created lists of suitable questions including Kaufmann and Franz (2000), Devall and Sessions (1985), and Kelly (2011).  I’ve modified their questions to suit my purposes and plan to implement this as a Blackboard survey at the start of the fall semester in 2012.

1. Which way is north? 
2. Did you grow up on a farm, near the beach, in a suburb, or in a city?

3. How often do you visit a 'natural' area (could be a park, beach, forest, or some other place undeveloped)? 

4. Have you ever camped in a tent overnight in a woods away from home?

5. Have you ever canoed on a river or lake?

6. Have you ever calculated your ecological footprint?

7. Does your house have lead paint on the walls?

8. Has your house been tested for radon?

9. What form of energy (for example coal, nuclear power, natural gas, solar, wind, or wood) provides most of the electricity for your home?

10. How long is the growing season where you live?

11. Have you ever seen the Milky Way galaxy at night outside?

12. Write the name of a geographic region where you have lived and feel like you best understand the environment.  (Consider this as ‘your region’ in answering the following questions.)

13. From what direction do winter storms generally come in your region?
14. Where does the garbage go in your region?

15. Where does the wastewater go in your region?

16. What is the land-use history by humans in your region during the past century?

17. List up to 3 tree species common to your region.

18. List up to 3 bird species you can recognize by their call in your region.

19. List up to 3 fish common in the lakes and rivers in your region. 

20. List up to 3 rocks or minerals common in your region.

After considering the results of this survey, I will implement a local environmental knowledge assignment to increase my student’s awareness of the biological and physical processes operating in their region.  This assignment will include questions that must be answered in the field (including some of the ones listed above) as well as those that require a broader, regional awareness of their environment.  This perspective will be achieved through using geographic information systems (GIS) layers of environmental features in their region.  ESRI, a GIS software company, provides a freeware version of its software accessible called My Map online at http://www.arcgis.com/home/webmap/viewer.html.
My Map includes a set of instructive environmental data layers including the following:
1. USA Soil Survey

2. Gap vegetation land cover classification

3. Basemap with streams

4. USGS streamflow

5. USA Shale Gas Basins and Plays

6. USA Historical Tornadoes
An example screenshot is shown below.  This topographic layer shows the name of first – order streams in the mid-Atlantic.  For Rider University, this map provides the name for the creek flowing into Centennial Lake.  Most students might know the name of our lake, but few know the name of the stream, and more importantly, its contributing watershed area. 
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6.
 What theories or debates about learning frame or illuminate my inquiry?

My goal for students in this course is both for students to recognize a scientific approach to problem solving and also for these students to be versed in explaining how the environment functions.  Accordingly, in order to development these students’ abilities to think like an environmental scientist, they will need to expand both their knowledge of the natural world as well as their ability to critically analyze patterns and processes from their observations.  As recognized by a recent National Research Council report: “Teaching content alone is not likely to lead to proficiency in science, nor is engaging in inquiry experiences devoid of meaningful science content” (2007).  For me, as an instructor in environmental science, the challenge is to not only cultivate in my students an understanding of the environment and science, but also to have them link their understandings to allow them to think critically about environmental science.  In a parallel example, Hirsch (2000) argues:

the Internet has placed a wealth of information at our fingertips.  But to be able to use that information – to absorb it, to add to our knowledge – we must already possess a storehouse of knowledge.
I agree with Hirsch and by comparison would argue that in order for a student to access the information that they are presented with in their environmental science courses most fully, they need a prerequisite knowledge of experiences with their local environment.  
7.        What have I learned (or what new hypotheses have I developed) so far?

8.
Where will I go from here?

I am also participating in Rider University’s GIFTT program this spring and may be able to leverage the technology and teaching insights from that program into a complementary activity with my BRIDGE project.  For the GIFTT grant, I will be developing activities that can access environmental data while outdoors in Rider’s woods.  Thus, students will be able to learn about their environments not only from their observations while outside, but may be able to pull in other information (GIS maps, historical aerial photography, vegetation survey data, soil maps, etc.) that will help them develop the critical thinking and awareness they need as environmental science experts.  
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