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727.23– Working Toward Sustainability: Inquiry- and Project-Based Learning about Alternative Energy:  3 graduate credit hours

During this intensive course, educators will explore innovative strategies for teaching key concepts in physics, chemistry, and biology. They will develop expertise in the use of project- and inquiry-based learning activities in which students acquire information and build skills while investigating real-world issues and problems. Course participants will engage in hands-on activities, discussions, and written reflection around topics such as critical thinking, project-based learning, assessment, using a real-world context, and integrating technology. They will also develop a plan for implementing effective teaching and learning strategies in their classrooms. 

Throughout the course, participants will conduct and analyze sample activities from the Ford Partnership for Advanced Studies (Ford PAS) curriculum, which takes a performance-driven, interdisciplinary approach to teaching academic content and developing 21st century skills.

Graduate Level, 3 credits, July 26—29, 2009, 25-40 hours; No prerequisites. 

Course Objectives/Learning Outcomes 

Following successful completion of the course, the participant will be able to….   

· Explore strategies for teaching key science concepts and skills effectively.

· Explore techniques to build students’ skills in critical thinking, problem-solving, communication, and teamwork.

· Learn how to use formative assessments to improve student learning outcomes.

· Examine effective instructional strategies and tools to prepare students for post-secondary education and the workplace.

· Explore inquiry- and problem-based approaches to teaching and learning.

· Reflect on their own practices.

· Learn strategies for helping students apply reading comprehension strategies in science.

· Learn strategies for linking classroom learning and academic content with real-world applications.

· Examine innovative ways of integrating technology into the curriculum.

Required Text(s) and Course Materials 
Project-based learning

Markham, T., Mergendoller, J., Larner J., & Ravitz, J. (2003). Introduction to project based learning. Project Based Learning Handbook (2nd revised/special edition, pp. 3–8). Novato, CA: Buck Institute for Education. Retrieved June 1, 2009 from www.bie.org/index.php/site/PBL/pbl_handbook_introduction/.

Inquiry-based laboratory activities

Peters, E. (January 1, 2005). Reforming Cookbook Labs. Science Scope, 29, 16-21.

Technology integration and literacy

Angelo, J., Conners, K., & Helkowski, T. (March, 2009). Anywhere Learning. Educational Leadership, 66(6). Retrieved June 1, 2009, from www.ascd.org/publications/educational_leadership/mar09/vol66/num06/Anywhere_Learning.aspx.

Assessment

Furger, R. (January 21, 2002). Assessment for Understanding: Taking a Deeper Look. Edutopia. Retrieved June 1, 2009, from www.edutopia.org/assessment-for-understanding-taking-deeper-look.

Literacy in science and adolescent literacy

Excerpts from the following resources:

Bertram, B. C. & Davidson, J. (1996). An inquiry model for literacy across the curriculum. Journal of Curriculum Studies, 28(3), 281–300. University of Illinois at Urbana-Champaign: IL.  Retrieved June 1, 2009, from www.isrl.illinois.edu/~chip/pubs/96inqmodel.htm.

Biancarosa, G., & Snow, C.E. (2006). Reading next: A vision for action and research in middle and high school literacy: A report to Carnegie Corporation of New York. (2nd ed.). Washington, DC: Alliance for Excellent Education. Retrieved June 1, 2009, from www.all4ed.org/files/ReadingNext.pdf. 

Kamil, M. L., Borman, G. D., Dole, J., Kral, C. C., Salinger, T., & Torgesen, J. (2008). Improving adolescent literacy: Effective classroom and intervention practices: A practice guide (NCEE #2008-4027). Washington, DC: National Center for Education Evaluation and Regional Assistance, Institute of Education Sciences, U.S. Department of Education. Retrieved June 1, 2009 from ies.ed.gov/ncee/wwc/publications/practiceguides/. 

Tovani, C. (2004). Do I really have to teach reading? Content comprehension, grades 6–12, pp. 1–21. Stenhouse: Portland, ME.

Inquiry- and Project-Based Science Curricula

Course participants read and analyze activities from the Ford Partnership for Advanced Studies curriculum, including the following curriculum modules: 

Ford Motor Company Fund. (2009). We All Run on Energy. 

Ford Motor Company Fund. (2009). Is Hydrogen a Solution? 

Ford Motor Company Fund. (2009). Energy from the Sun: Biomass. 

Ford Motor Company Fund. (2009). The Nuclear Revolution. 

For more information about these curricula, visit http://www.fordpas.org 

Grading Scale 
S/U graded courses:  S - 83% (B) or higher   U – 82.99% or lower

Topical Outline - Schedule of Topics, Readings, Assignments 

This is an intensive course that meets for a minimum of 25-30 hours over the course of four days. During the course, participants engage in hands-on activities and discussions and document their activities in a science notebook. Participants are expected to spend one to two hours each evening of the course (except for the final day) reading articles and filling in a Planning Template, describing how they will apply strategies learned in this course in their own classrooms. 

In addition to the requirements during the course, participants are expected to spend time following the course writing an essay and developing a detailed lesson plan.  

To receive continuing education credit, participants must attend a minimum of 21 hours of class and successfully complete the components of the course as described here. Participants will be assessed on each course component, and credit will be granted for participants who receive a course grade of 80% or higher. The science notebook, implementation plan, reflective essay, and lesson plan must be submitted to the instructors by August 28, 2009; credit will not be granted if any of these products are not completed and turned in by the due date.

Class Participation: Participants are expected to take an active part in the daily class and team discussions, contributing their experiences, observations, and questions to the group. In addition, participants must actively engage in each hands-on session based around a student activity. As part of this participation, they must document their activities in a science notebook.
Reading Assignments: Participants will be assigned relevant curriculum materials and articles to read. Participants are expected to have read all assigned materials, and to have thought critically about the issues raised in the readings, before each session. Assigned reading material will be provided to participants at the beginning of the course.
Final Product #1 - Reflective Essay (1000 words minimum): Participants will write a reflective essay discussing inquiry- and project-based learning with real-world connections. The essay will address
· how they think these strategies can affect student learning of both science concepts and 21st century skills

· questions they have about using the strategies, and 

· challenges they anticipate in implementing these strategies. 

Final Product #2 - Lesson Plan: Participants will develop a detailed lesson plan, using one or more of the approaches and strategies learned in the course, to fit into one of their assigned courses in the coming year. The lesson plan will describe the course, how the lesson fits in the course, the goals of the lesson, classroom activities, resources needed, and how they will assess student learning. 

Participants will be assessed on their completion of the following course requirements:

	Assignment
	Assessment
	Percent of Grade

	Attendance and participation
	· Participant attends each session and participates in hands-on activities.

· Participant shares contributions during discussions that demonstrate completion of and understanding of the readings.
	30%

	Science notebook
	· Participant documents, through notes and/or sketches, work done during the course on laboratory activities and module projects.
	10%

	Implementation plan
	· Participant completes Planning Template, describing how s/he will implement an academically rigorous, interdisciplinary science curriculum; possible field trips, guest speakers, and other real-world learning opportunities; use of literacy strategies; his/her professional development needs; and community and school support needed.
	10%

	Final Product #1- Reflective essay


	· Participant writes a reflective essay discussing how project-based learning and real-world issues can be incorporated in his or her classroom.

· Participant draws on key concepts from the course, citing readings, and relates the learnings to their own teaching. 
	25%

	Final Product #2 - Lesson plan 
	· Participant clearly and comprehensively describes a lesson, including learning goals, classroom activities, and assessments that would fit in a current course s/he will teach.

· Participant describes how approaches and strategies taught in the course (e.g., inquiry-based learning, real-world connections) would be incorporated.
	25%


The science notebook, implementation plan, reflective essay, and lesson plan must be submitted to Dawn Wingate by November 10, 2009, for graduate credit. 
Assignment Details 

Day One (half day): Exploring 21st Century Skills in Science

After an introduction to the goals and expectations for the course, participants begin to explore how project-based, inquiry-based lessons can integrate learning science content with learning 21st century skills such as critical thinking, communication, teamwork, and problem-solving.

Participants explore some alternatives to fossil fuels through three science laboratory activities. They reflect on and discuss the core skills that are cultivated and reinforced in the laboratory activities, and they are introduced to the teaching strategies essential for fostering these skills. Participants also reflect on how these core skills and teaching methods relate to their own practice and experiences.

During Day One, participants are introduced to a Planning Template, and begin working on plans to implement inquiry- and project-based learning in their own classrooms.

Day Two: Exploring Literacy, Inquiry, and Real-World Connections in Science

Participants experience and reflect on some of the ways in which students engage in reading and writing in science. As a class and then in small groups, participants apply reading comprehension strategies to a challenging written passage about an alternative energy topic. 

Next, participants explore the benefits and challenges of inquiry-based learning and begin to develop inquiry-based teaching strategies for their own classrooms. They consider how to differentiate between laboratory activities that are merely hands-on and those that provide students with an opportunity to engage in scientific inquiry. Starting with “cookbook” versions of two laboratory activities, participants modify the procedures to make the activities more inquiry-based and then conduct laboratory activities developed by other participants. Participants compare a variety of techniques for manipulating the degree of inquiry in laboratory activities and explore teaching strategies for supporting student learning through these activities.

Participants will then hear from, and ask questions of, a guest speaker who works with new energy technologies. This experience will serve as the basis for later reflection and discussion of incorporating real-world experiences into their classrooms. 

Day Three: Assessment, Project-Based Learning, and Technology Integration

Participants work in small teams to complete a project that requires them to integrate their science content knowledge with skills in communication, teamwork, and critical thinking. After reflecting on the knowledge and skills used and/or gained from the project, they use a protocol to view, analyze, and assess student work on a similar project. Participants consider how looking at student performance can impact their teaching, and identify evidence of student learning of the 21st century skills. Participants discuss the role of assessment and consider how assessment can be used to support student development of higher-level skills.

Through the creation of a wiki about an alternative energy topic, participants explore the integration of technology into their curriculum.

Participants continue working on their implementation plans.

Day Four (half day): Strategies for Implementing Inquiry-Based, Project-Based, Real-World Learning

Participants reflect on their own experience interacting with the guest speaker, and consider how such experiences can provide opportunities for their students to learn firsthand about community-based, real-world applications of what they are learning in school. Participants brainstorm possible guest speakers, field trips, and other real-world experiences. They identify strategies for ensuring that these experiences are rigorous and relevant, supporting learning of the academic content and of 21st century skills.

Toward the end of the course, participants present their initial implementation plans and work in small groups to generate strategies for addressing any challenges they expect to face.

Policies for Missed Exams/Quizzes 

Attendance is expected at all face to face meetings.  If WebEx attendance is not possible and has been cleared prior to the meeting, make up work using the archived meeting will be assigned.

Policies for Student Conduct and Participation 

Attendance is expected at all face to face meetings.  Participation in group activities and projects is required.

Academic Misconduct -- The Ohio State University’s Code of Student Conduct (Section 3335-23-04) 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, so I recommend that you review the Code of Student Conduct and, specifically, the sections dealing with academic misconduct. 

If I suspect that a student has committed academic misconduct in this course, I am obligated by University Rules to report my suspicions to the Committee on Academic Misconduct. If COAM determines that you have violated the University’s Code of Student Conduct (i.e., committed academic misconduct), the sanctions for the misconduct could include a failing grade in this course and suspension or dismissal from the University. For additional information, see the Code of Student Conduct (http://studentaffairs.osu.edu/info_for_students/csc.asp).

ODS Statement -- Any student who feels s/he may need an accommodation based on the impact of a disability should contact one of the instructors privately to discuss specific needs. The Office of Disability Services is relied upon for assistance in verifying the need for accommodations and developing accommodation strategies. Please contact the Office for Disability Services at 614-292-3307 (V) or 614-292-0901 (TDD) in room 150 Pomerene Hall to coordinate reasonable accommodations; http://www.ods.ohio-state.edu/.  Please make sure that students know they will be expected to
follow Americans with Disabilities Act Guidelines for access to technology. Karen Meyer is the Coordinator of Disability Services at the Ohio State Lima.  Her office is located in 148 Public Services Building, and she is available for appointments by calling 419-995-8453.  Her e-mail address is  meyer.193@osu.edu
Grievances and Solving Problems  --  According to University Policies, available from the Division of Student Affairs, if you have a problem with this class, “You should seek to resolve a grievance concerning a grade or academic practice by speaking first with the instructor or professor:  Then, if necessary, with the department chairperson, college dean, and provost, in that order.  Specific procedures are outlined in Faculty Rule 3335-7-23, which is available from the Office of Student Life, 208 Ohio Union.”  “Grievances against graduate, research, and teaching assistants should be submitted first to the supervising instructor, then to the chairperson of the assistant’s department. “   

Statement on Diversity -- The College of Education and Human Ecology affirms the importance and value of diversity in the student body. Our programs and curricula reflect our multicultural society and global economy and seek to provide opportunities for students to learn more about persons who are different from them.  Discrimination against any individual based upon protected status, which is defined as age, color, disability, gender identity or expression, national origin, race, religion, sex, sexual orientation, or veteran status, is prohibited.

U/G Courses   This course will only be offered for graduate credit.

Off-Campus Field Experiences   --   Describe the nature of and provisions made for off-campus field experiences in terms of: (1) collaboration between OSU and school (or other) partners and (2) what will be the evidence that field experience objectives have been attained.

Technology    --   Required for Teacher Licensure and/or NCATE  --  Describe the role of technology in the proposed course.  For educator licensure courses, promote the possible use of products from the course in students’ electronic portfolios.

