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Abstract:
This course will foster understanding of the interconnectedness of humans and society with the ocean, and improve ocean literacy among inland university students.  Students will participate in cross-disciplinary Earth Systems lecture content focusing on current local, regional and global environmental issues with emphasis on how humans affect and are affected by the ocean.  The course will encourage critical thinking about human and scientific problems as well as provide the depth of knowledge about ocean systems required to fully understand the interdependence between people and ocean systems.  Modes of learning will include traditional lecture mode (with emphasis on visualization with geospatial data), as well as  inquiry-based learning activities that advance their understanding of earth system complexity and use of integrated and collaborative problem solving skills.  A variety of learning assessment tools will be used, including pre and post course attitude survey, concept tests, concept mapping, minute papers and a web-based Student Assessment of Learning Gains tool.
Note on Course Delivery: This course will be developed and implemented by a team of faculty and Geography Ph.D. student Michelle Howard, as part of her dissertation research on best methodologies for introducing concepts of ocean literacy and human ocean/environment interactions to students in general education courses.  If this course is approved, we anticipate that it will be offered as many times in the next two years as we can afford to pay Michelle to deliver the course.  There are two faculty members interested in teaching this course after our student graduates, as resources and teaching rotation allows.  The department is committed to offering CORS courses as often as our resources allow, because the learning objectives of CORS courses mirror the integrated human/environment approach we strive for in Geography courses.

Special Section:  Brief Description of Dissertation Research and related pedagogy (M. Howard)
The development of this CORS class The Ocean:  Human Interaction and Earth Systems is the result of a combination of my experiences conducting my master’s thesis field work in the Puget Sound, participation as graduate research assistant in the Micron/UI STEM Research Initiative, interest in ocean science literacy and personal recognition that education for undergraduates must change to reflect 21st century needs and opportunities.  My dissertation research goals are to begin to facilitate the process of integrating ocean literacy into undergraduate curriculum in earth systems science courses, focusing on G 13-14, and to evaluate the effectiveness learning approaches (Inquiry-Based Learning,  Web-Based Interactive Activities and Visualizations),and a variety of classroom assessment techniques (attitude surveys, concept mapping, concept tests, minute papers, and web-based student assessments).   The ocean as a place fascinates most students and using the ocean as the integrating factor for improving student understanding complex human, environmental and scientific issues can be a transformational educational experience for young adults.  As I spent time conducting focus groups around the state of Idaho last year, discussing STEM education, a single theme resounded:  Make science fun, interesting, and relevant for today’s students.
Educators are rising to the challenge of meeting the needs of first year students in STEM topics.  Recent pedagogical literature emphasizes the priority of colleges and universities to provide the knowledge and understanding of scientific advances that are key to citizen participation in quality of life and societal processes (UNESCO, 2006), and to provide them with opportunities to gain critical thinking skills through problem-based learning, inquiry-based activities and interactive virtual learning tools (Oliver, 2007).  Others are focusing on the evaluation of these educational tools (Chang and Wang, 2009; McNeal et al, 2008), the development of high quality virtual and interactive sources (Dong et al 2009, NASA 2009) and how to integrate ocean literacy in existing curriculum (Hoffman and Barstow, 2007; Schoedinger et al, 2006).  My approach will be to integrate the recent educational pedagogy into course philosophy, content and methodology.
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CORS 200 – The Ocean:  Human Interaction and Earth Systems
Course Description: This course will foster understanding of the interconnectedness of humans with the physical and biological ocean environment, and of the critical nature the ocean plays in the pressing environmental questions of the day.  Students will participate in cross-disciplinary Earth Systems content focusing on current local, regional and global environmental issues with emphasis on how humans affect and are affected by the ocean.  The course will encourage critical thinking about human and scientific problems as well as provide the depth of knowledge about ocean systems required to fully understand the interdependence between people and ocean systems.  Modes of learning will encompass traditional lecture with significant time spent in multi-media educational experiences, such as web-based interactive activities and virtual learning environments that allow students to use 21st century visualization technology in dynamic and ‘real-time’ ways.  Students will be supported in inquiry-based learning activities that advance their understanding of earth system complexity and use of integrated and collaborative problem solving skills.  A variety of learning assessment tools will be used, including pre and post course attitude survey, concept tests, concept mapping, minute papers and a web-based Student Assessment of Learning Gains tool.

Preliminary Course Syllabus -Topics
Weeks 1 -2:  The Ocean Is Our Life Support System:  Introduction to the geography and physical characteristics and processes of the ocean (Carbon and Nutrient cycles, Circulation patterns, El Nina-Southern Oscillation (ENSO) and Pacific Decadal Oscillation (PDO), Sea Level, Sea-Surface Temperature, Atmosphere Interface)
Week 3:  Climate change:  Anthropogenic causes will impact each of the following topics in a complex and interconnected way.  Our changing climate impacts human interaction with every ocean process.
Week 4:  Food Security:  Changes in the local, regional and global food supply due to overfishing and altered processes of photosynthesis, currents, migration, and food web participants threaten global food security, and therefore global political and economic security.
Week 5:  Pollution/Oil Spills: Ocean currents distribute pollution far from pollution source and threaten ecosystems, food supply, water quality, and ultimately the support of life on Earth.
Week 6:  Ocean Acidification:  The Ocean is our storage unit for CO2 and the more CO2 released into the oceans, the greater the acidity of the oceans, creating a feedback loop that reduces the number of ocean plants that help to store CO2 which ultimately reduces the oceans’ capacity to store CO2.
Week 7:  Biodiversity:  The loss of biodiversity in human-dominated ocean eco-systems such as estuaries, bays, coasts and fishing routes is increasing and the consequences to humans are largely unknown.
Week 8:  Coastal Issues:  Understanding the balance between coastal eco-systems and human activity on the world’s coastlines is critical for managing sustainable community building and economic interests.
Week 9:  Natural Hazards:  The changing frequency, strength and location of hazards from the oceans require human policy and planning to focus on building local resistance to natural extremes.
Week 10:  Energy From The Sea:  Present and future energy demands will require humans to look carefully at policies of energy from waves, algae, etc. 
Week 11:  Governance:  Failure and fragmentation in governance systems that manage human use of marine resources.

Weeks 12-15:  Student Presentations:  Students will develop presentations that explore the topics addressed in the course or related topics of their own choice.  Presentation will be assessed for students’ ability to identify, define and evaluate their topic on the basis of their knowledge of natural ocean human processes and systems, scientific evidence, diverse perspectives and discussion of personal responsibility that encourages the class to act on their own informed conclusions to resolve existing and future problems.

· Ample time in class will be provided to encourage resource and data exploration, peer collaboration and use of hands on interactive and multi-media activities.  
· Weekly graded in-class assessments of lecture content, and peer and multi-media activities will be in the forms of concept tests, concept mapping, and minute papers.
Course Objectives:
Knowledge:  Students will define human-ocean environment issues discussed in class.
 
Comprehension: Students will explain human-ocean environment issues using integrated geography, ocean literacy and earth systems approaches that demonstrate understanding of complex interactions.  
  
Application:  Students will apply course content and web-based interactive educational materials to develop inquiry-based research proposals that reflect comprehension objectives.

Analysis:  Students will examine, choose and justify appropriate data or contextual sources to complete inquiry-based research projects.
 
Synthesis:  Students will demonstrate understanding of Earth’s interconnected systems by creating inquiry-based project proposals that include a diverse range of interdisciplinary perspectives, sources and choice of topic.

Evaluation:  Satisfactory objective achievement will be assessed by pre-course and post-course attitude surveys, weekly concept testing and minute papers for each course topic, evaluation of inquiry-based research projects, and use of a web-based student assessment of learning gains.

Response to Criteria 
a)  Integrated Science Course Objectives
i)  Strengthening student understanding of the process of science to foster critical thinking and the ability to make complex scientific and social decisions and placing scientific advances and issues in a historical context
Each of the topics described in the preliminary syllabus lends itself to starting with a review of historical views of the “limitless and boundless” resources and buffering capacity of the ocean– to be gradually replaced by scientific knowledge of the finiteness of ocean resources, the social and environmental issues surrounding the extraction of those resources  and the capacity of the ocean to buffer the Earth’s climate system against large scale modifications to the earth system made by humans.   This story is already well known in the case of human’s view of the ocean as an unlimited food source.  However, an analogous story which brings many dimensions to students’ learning about the scientific process is that climate scientists once thought similarly about the ability of the ocean to absorb extra heat and carbon dioxide from the Earth/atmosphere system.
ii)  Differentiating beliefs from scientifically testable or validated results; increased awareness of the nature and limitations of scientific knowledge
Major paradigm shifts that have taken place in our understanding of the ocean environment in recent decades (such as plate tectonics and seafloor spreading) that once seemed “fantastic” but have been proven true by a wealth of field observations lend themselves well to reinforcing the principles of the scientific process and the differentiation of beliefs from scientifically testing and validated results.  Additionally, although our knowledge of the ocean has substantially advanced in recent decades (and the excitement of our new discoveries and how they are made will be shared with the class), there is still much we do not know.  The major gaps in our knowledge of the ocean will also be shared within each topic.
iii)  Impact of science on society and society on science; ethical dilemmas or research
Although there are many topics that lend themselves well to examining the complex interplay between science and society – the issues surrounding the extraction of both food and energy resources from the ocean are two particularly rich topics for this examination.  These topics also lend themselves well to the ethical dilemmas facing scientists, as it is the scientists who devote their lives to better understanding marine environments who are often asked to provide data on marine resources.  Dilemmas abound in every corner of ocean science; for example, the use of sonar systems that provide understanding of the physical ocean environment can be potentially harmful to some marine life.
iv)  Collaborative work and problem-solving
As mentioned above, part of the motivation for offering this course is to develop and measure the effectiveness of several inquiry-based learning modules in ocean literacy and ocean/environment interactions.  These modules will involve the analysis of scientific, social and economic data in small group settings to advance student’s understanding of the interplay between humans and the ocean environment.  Learning outcomes will be assessed by a variety of techniques, including the web-based Student Assessment of Learning Gains tool.

b)  University-Wide Learning Outcomes
The learning outcomes likely to most advanced by this course are:  (1) Learn and integrate; (2) Think and create and (5) Practice citizenship.  Outcomes (1) and (2) will be advanced via the methods of learning and synthesis, which will rely heavily on inquiry-based assignments.  Outcome (5) will be advanced by both the learning methodologies and content of this course.  By the end of this course, students will have a better understanding of a vital portion of the Earth system and complex interplay between the ocean and society.
Qualifications
The first several times this course is offered, it will be delivered by Ph.D. student Michelle Howard; subsequent offerings will be delivered by Geography Dept faculty as resources allows.  In the development and first years of delivery, however, Ms. Howard will have an experienced team assisting her with the course development, implementation and assessment.  The role of each team member and his/her experience teaching general education courses is summarized below.
The team realizes that the UCGE and CORE program might be understandably concerned that the team could potentially become less involved with the course development and assessment than would be desirable.  Team members Humes and Davis are currently chair and member, respectively, of Michelle Howard’s Ph.D. committee.  As explained in an earlier section, the teaching and assessment done in this course is a central and vital portion of Michelle Howard’s dissertation research plan. Thus, team members Humes and Davis are very committed to closely monitoring and assisting Michelle in implementing the coursework and assessments necessary for her research to yield publishable results.   Team members are also willing to write separate letters describing their commitments if the approving committee would be more comfortable with this approach.  Team member Cook is not involved in Michelle’s Ph.D. committee, but is willing to commit to bi-weekly meetings with the team during the first semester in which the course is offered and on a monthly basis thereafter.
Team members:
Michelle Howard is a Ph.D. student in the Department of Geography with a significant and unique combination of academic, professional and personal experience that goes well beyond the experience base of most graduate students and prepares her well to be an effective teacher and mentor for the CORS student population.  Earning her Ph.D. in a STEM field is for her preparation for the “second career” she plans as an academic with interest in physical geography and geography education.  Her “first career” involved earning a BSW (1982) and an MSW (1992; University of Washington).   She has previously taught undergraduate level courses in social work at Eastern Washington State University.  She also ran a successful private practice in counseling and mental health for 12 years, during which time she had a contract with Kellogg High School to provide counseling services and interventions for high school students.   This past summer, 2011, Michelle taught GEOG 100 Introductory Physical Geography and has served as an instructor in several lab sections of the same course, as well as serving as a teaching assistant in our Introductory Human Geography course.  As described in the previous section, her doctoral dissertation research is focused on best methodologies for integrating ocean literacy and human/ocean environment interactions into earth system science courses targeted toward general education students at the G13-14 level.  The identification of this topic and its further refinement has derived from her own deep and self-identified interest in this arena of research, as well as becoming the best practitioner she can be.  
John Davis, joint appointed in the Departments of Geological Sciences and Curriculum & Instruction, has over 18 years of experience at UI teaching education courses (general and secondary science teaching methods and graduate level assessment), a CORE integrated science course, described below,  and several geology courses (geomorphology, environmental geology, physical geology).  Of particular interest, he has significant expertise in the area of assessment and evaluation, and a strong overall understanding regarding curriculum and course development, implementation, and evaluation.  Regarding his CORE experience,  he collaborated with Bill McClelland (formerly professor, dept. of geoscience) in Fall, 2001, to develop and deliver an integrated science course for the CORE program: Earth, System, The course was taught for three years.  It was designed for non-science majors as the content and methodology was focused on an inquiry approach to science.  The enrollment for each section was limited to about 30 as we conducted several in-class, inquiry-based laboratory activities.    It was themed about the Earth System, consisting of all science related to and across the Geosphere, Hydrosphere, Atmosphere, and Anthrosphere.  The course "capstone" was a thematic, small-group project for all students in which they conducted studies of, and reported on the water quality and its impact of a section of the South Fork of the Palouse River.  The course was well received by students, with full enrollments throughout the 3-year offering, as well as strong SET scores.  The course was discontinued after Spring, 2003 due to time, programmatic, and funding constraints. 
Karen Humes (Professor, Dept of Geography)   Dr. Humes has taught a large general education course (GEOG 100 Introductory Physical Geography) 12 times over the course of a15 year career at two universities.  The enrollment in these courses has been large (90-250 students) and thus teaching approaches limited.  This has informed her opinion that there “has to be a better way” to approach the important goal of general science education than large lecture-course formats.  This is part of the motivation for her enthusiastic support of Michelle’s research.   Dr. Humes has also been involved in the development of the manual used for teaching the companion lab course for the GEOG 100 course.  Lastly, in terms of the efficacy and dedication of Dr. Humes’ mentoring of team member Howard in the implementation of both the course and the related research, it is relevant to know that a former Ph.D. student of Dr. Humes won a university-level teaching award in 2009 and Dr. Humes was recently awarded the 2011 COGS Graduate Mentoring Award.  Dr. Humes takes the mentoring of graduate students very seriously and will provide regular and significant mentoring and oversight in the development and delivery of this course during its first phase.
Stephen Cook (Associate Professor, Dept of Plant, Soil and Entomological Sciences).  Dr. Cook taught a CORS course (“Sustainable Forestry”) once each year between the years 2000-2008.  (Discontinuing the course was not a choice made by Dr. Cook, but rather by the administrator of the previous college with which he was affiliated).  The course routinely earned very high marks on student evaluations for both content and instruction (3.7-4.0).  Dr. Cook was also successful at meeting the objectives of the CORS program related to the integration of societal concerns with biophysical science, at a level approachable for G13-14 students.  For example, several times the course included in-depth weekly discussions of the Jared Diamond book  “Collapse”, which many students noted in the end-of-year-evaluations to be a transformational experience with respect to their outlook on science and society.
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