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Appendix A: Fundamental Principles

A1: Teaching-as-Research

Teaching-as-Research involves the deliberate, systematic, and reflective use of research methods to develop and implement teaching practices that advance the learning experiences and learning outcomes of students and teachers.

Participants (those students, post-docs, and faculty who take part in the suite of CIRTL activities) will learn to apply a research approach to their teaching practice.  Conceptual steps in the teaching-as-research process are:

· Learning foundational knowledge (What is known about the teaching practice?)

· Creating goals for better student learning (What do we want students to learn?)

· Defining measures of success (What evidence will we need in order to determine whether students have achieved learning goals?)

· Developing and implementing teaching practices (What will we do in and out of the classroom to enable students to achieve learning goals?)

· Collecting and analyzing “data” (How will we collect and analyze information to determine what students have learned?)

· Reflecting, evaluating, and iterating (How will we use what we have learned to improve our teaching?)

· Throughout our teaching practice, we use the following points as touchstones to remind us why the concept of teaching-as-research is valuable:

· The application of teaching-as-research is meant to lead participants to an on-going process of discovery and change.

· The application of teaching-as-research is meant to create inclusive learning environments that are effective for diverse audiences.

This application of teaching-as-research will take place within a learning community – a collaborative environment that promotes shared learning and active participation, modeled after approaches to research.

A2: Basic Learning Community Principles and Guidelines

Learning Communities bring together groups of people for shared learning, discovery, and the generation of knowledge. Within a learning community, all participants feel responsible for achieving the learning goals. The learning community describes the process that’s instrumental to achieving our primary learning goal, rather than being a goal in and of itself. In CIRTL’s case, the initial goal is to help graduate students through faculty develop professionally through participation in the Delta Program using a Teaching-as-Research guiding framework. Our learning community helps us achieve this goal by creating an inclusive environment that sustains our participants’ professional development.

As such, we are striving for participants in all Delta programs and activities to feel connected to the entire learning community--that is, we want participants in each program to feel connected with other participants and to the achievement of our shared learning goals. Each and every program and activity within Delta is considered an element of the learning community, and each and every program and activity should strive to connect itself to the larger enterprise. 

For Delta's learning community, we achieve this by encouraging each program and activity to contain the following:

· It should be based on the idea of shared discovery and learning -- activities and programs should be collaborative, with participants sharing responsibility for the learning that takes place. Rather than relying on traditional expert centered lecture formats, use collaborative learning techniques so they can see their contribution to your programs learning goals.

· It should contain opportunities for meaningful connections among students, faculty, post-docs, and staff--interactions among students, post-docs, faculty, and staff should be built into the activities and programs, and these interactions should be functional for the "work" of the activities and programs to get done (vs. serving as window dressing or simply as a feel good activity).

· It should connect explicitly and implicitly to other Delta programs and activities -- implicitly by using our common Teaching-as-Research language and framework, and explicitly by making assignments activities hinge on participation in other Delta programs.

· It should be inclusive -- participants from diverse backgrounds and with diverse experiences should be included, and our programs should help participants reach out and connect with others from backgrounds different from their own.

We encourage you to discover more about learning community by participating in Delta's core programs, graduate courses, and internships.
A3: Diversity
The diversity component is based on a single proposition: Excellence and diversity are intertwined. This proposition rests on known principles: learning and success of students is enhanced when classes, laboratories, and discussion sections foster interaction and engagement of students irrespective of race, gender, or sociodemographic background. In this context, successful models of teaching and learning address multiple audiences at multiple levels to the benefit of all students, faculty, and future faculty.

Diversity encompasses groups distinguished by gender, race, ethnicity, social class, age, physical or mental ability, and national origin. The very essence of diversity is active inclusion of students, faculty and future faculty in environments that foster learning. Faculty and students bring a variety of experiences, backgrounds, skills, and experiences to the teaching and learning process. Effective teaching capitalizes on this variety to the benefit of all. No single model is applicable for all learning situations. Instead, three key principles guide our efforts to create more equitable teaching and learning environments.

Principle 1: Promote community of scholars

Illustration: An inclusive learning environment provides opportunities for students to interact with their peers and with the instructor. Strategies include connecting research to current issues and integrating contributions of women and underrepresented minorities to science in course content.

Principle 2: Develop inclusive climate

Illustration: Instructor draws on experiences of students from a variety of backgrounds. He/she clearly articulates and models high expectations for all students.

Principle 3: Create equitable teaching environments through deliberate effort

Illustration: An inclusive environment will not occur without deliberate efforts on the part of administrators and instructors. Instructors must monitor examples, language, and student interactions to ensure climate of inclusion. Delta participants will have opportunities to expand their repertoire of teaching practices and explore strategies for practicing the three principles. 

Delta participants will have opportunities to expand their repertoire of teaching practices and explore strategies for practicing the three principles. 

Appendix B: Team Supporting Materials

B1: College Classroom Team

Team Leader:
Sandra Courter


Engineering Professional Development


M1012A Engineering Centers Building


1550 Engineering Dr.


Madison, WI 53706


(608) 265-9767


courter@engr.wisc.edu

Project Assistant:
Joan Kwako


Math Education


jkwako@students.wisc.edu

Team Members:
Alan Attie, Biochemistry


Deanna Byrnes, Zoology


Clif Conrad, Educational Administration


Amy Kindschi, Wendt Library


Ronke Olabisi, Biomedical Engineering


J. Chris Pires, Agronomy


John Wright, Chemistry

Course Offerings:

Graduate Students Interested in Teaching: The College Classroom 

Summer 2004, MWF 8:30-2:30 (2 week session - July 19- August 1), 1 credit

Instructors: Clif Conrad, Educational Administration, Sandy Courter, Engineering Professional Development, Gina Svarovsky, Educational Psychology

Registration Info: Interdisciplinary L&S 701 #40906

Teaching Science and Engineering: The College Classroom 

Fall 2004, Thursdays 2:30-5 pm, 2-3 credits

Instructors: Sandy Courter, Engineering Professional Development

John Wright, Chemistry, Joan Kwako, Curriculum and Instruction

Registration Info:  Engineering Professional Development (EPD) 654 # 46540

meets with Interdisciplinary L&S 701:   # 61785 Interdisciplinary CALS 875: #61818

Teaching Science and Engineering - The College Classroom 

Fall 2003, Thursdays, 2:30-5:00

Timetable #86080 COE Engineering Professional Development 654

Room 235 Materials Science & Engineering 

Instructors: Sandra Courter (Engineering Learning Center) and John Wright (Chemistry)

Website(s): 
http://courses.engr.wisc.edu/ecow/get/epd/654/courter/
Summer 2004 Course: http://www.delta.wisc.edu/courses/2004_summer/04sum_coll_class.html

Fall 2004 Course: 
http://www.delta.wisc.edu/courses/2004_fall/04f_coll_class.html

Fall 2003 Course:  
http://www.delta.wisc.edu/courses/2003_fall/03f_coll_class.html

College Classroom Course

College of Engineering - Engineering Professional Development 

654 Teaching Science and Engineering, #86080

Meets with CALS Interdisciplinary Courses 875 Special Topics, #87260

Fall 2003, Thursdays, 2:30-5:00
Room 235 Materials Science & Engineering

http://www.engr.wisc.edu/epd/courses/epd654.html

Instructors




Project Assistant

John Wright




Joan Kwako

Department:  Chemistry



Department: Math Education

College:  Letters & Science


School:  Education

Office: 3209 Chemistry Building 

Office: 574 Educational Science

Email:  wright@chem.wisc.edu


Email: jkwako@wisc.edu
Phone: 262-0351



Phone:  263-4258

Office hours: by appointment

Sandra Shaw Courter (Sandy)

Department: Engineering Professional Development

College: Engineering

Office: M1012 Engineering Centers Building

Email: courter@engr.wisc.edu

Phone: 265-9767

T,R 8:50-10:50 and by appointment

Course Framework


Designed especially for graduate students in science, technology, engineering, and mathematics (STEM) disciplines, this course provides a forum in which to discuss issues of learning, teaching, and assessment through the lens of “teaching-as-research.”  The course is designed to promote the development of those skills and habits-of-mind, along with the knowledge base, associated with high-quality teaching, learning, and assessment.  We define “teaching-as-research” as “a deliberate, systematic, and reflective use of research methods to develop and implement teaching practices that advance the learning experiences and learning outcomes of students as well as teachers. 
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Consonant with this definition, you will be invited to view your classrooms as sites for ongoing research in which you are continually engaged in reflecting on your own teaching practices in order to maximize your students’ learning.  Through engaging in teaching-as-research as an interconnected cycle of teaching and learning, you will learn to use ongoing formative assessment to continually gauge your students’ learning and adjust your teaching accordingly.  More specifically, you will be engaged in teaching-as-research by applying the various methods and strategies in micro-teaching experiences as well as in constructing a course curriculum and your own teaching and learning philosophy.

Course Components
1.  Learning;  In the learning component, we will discuss the paradigm shift from instructor-centered to student-centered curricula, various learning theories (e.g., learning as an active process, learning as socially constructed, and learning as cognitively guided), different learning styles (e.g., auditory, visual, kinesthetic), and common misconceptions (e.g., learning with understanding vs. memorizing).

2.  Assessment:  In the assessment component, we will discuss the purposes of assessment (e.g., to guide instruction, enhance learning, provide opportunities to learn, evaluate, and assign grades), the types of assessment (e.g., formative vs. summative, traditional vs. alternative), issues surrounding assessment (e.g., cheating, grading, and using rubrics) and analyze models of assessment design (e.g., procedurally vs. conceptually difficult questions, levels of conceptualization, and the content validity of problems).

3. Teaching:  In the teaching component, we will discuss teaching strategies that promote active learning (e.g., case studies, cooperative learning, concept tests, and problem-based learning), issues of teaching to diverse students (e.g., cultural, gender, and age-related issues), and issues that affect the effectiveness of teaching (e.g., respect of, and attitudes towards students, availability, and clarity of goals and expectations).

Although we will focus on each of these individually, it is important to keep in mind that the three components are interwoven, in fact, inextricably entwined, and cannot truly be discussed in isolation.  However, for the sake of organization, we will focus on each in turn, connecting each to the others as is appropriate.

Course Goals and Objectives
After completing this course, graduate students as well as participating faculty are expected to be active participants in the learning community and more reflective practitioners who, in particular, have a full appreciation of the interconnected cycle of learning, assessment, and teaching--and will be able to use ongoing formative assessment to continually gauge your students' learning and adjust your teaching accordingly.  Hand-in-hand with learning about teaching-as-research and viewing your classrooms as sites for ongoing research into your own teaching, you will consistently seek to improve your teaching in ways that meaningfully enhance student learning.

Behavioral objectives

As a result of this teaching and learning experience, you will be able to 

· Create an inclusive classroom environment to engage all students.

· Be an active participant in a learning community.

· Seek out connections among peers, faculty, and other learners both within and without the discipline (learning community). 

· Articulate your approach to teaching and learning.

· Identify a concept, design and implement a teaching and learning plan, and reflect on the experience using a teaching-as-research approach. 

· Investigate, experience, and apply effective assessment, teaching, and learning practices. 

· View the role of assessment as central to effective teaching and learning. 

· Use ongoing formative assessment to continually gauge your students’ learning and adjust your teaching accordingly.

· Design a teaching and learning plan for a specific concept and a curriculum for a specific course.

· Design, implement, and analyze a classroom assessment technique for the course.

· Develop a deliberate, systematic, and reflective approach to teaching practices that advance the learning experiences and learning outcomes of students.

· Use research as a basis for solving real-world teaching and learning issues.

· Design your own research to explore teaching and learning issues of interest.

· Use skills and tools to apply teaching-as-research to yourr classrooms. 

· Investigate research within and across STEM disciplines and education disciplines, including cognitive science 
· Use peer reviews as an opportunity to give and receive feedback for improvement

· Discuss teaching and learning issues with a peer, mentor, or others.

· Reflect on and document teaching and learning experiences.  

· Seek out ways to improve your teaching in ways that meaningfully enhance student learning.

Attitudinal objectives

As a result of this teaching and learning experience, you will develop confidence in your abilities to 

· teach for student understanding,

· design effective curriculum including objectives, methods, and assessment strategies,

· investigate effective practices in higher education teaching and learning,

· become change agents within your discipline.

Special Needs

We wish to fully include persons with disabilities in this course.  If you have special circumstances that you believe may affect your performance in this class, please meet with one of the instructors to make necessary accommodations that will enable you to fully participate.  We will maintain complete confidentiality of any information you share with us.

Required Course Text/Readings
McKeachie, W. J. (2002). McKeachie's teaching tips: Strategies, research, and theory for college and university teachers (11th ed.).  Boston, MA: Houghton Mifflin Co.

Reis, R. M., & IEEE Education Society. (1997). Tomorrow's professor: Preparing for academic careers in science and engineering. New York, NY: IEEE Press. (especially for those enrolled for three credits)

Additional articles will be available on the course homepage at homepage  http://courses.engr.wisc.edu/ecow/get/epd/654/courter/

Recommended Texts

Bransford, J., Brown, A. L., Cocking, R. R., National Research Council, Committee on Developments in the Science of Learning, Committee on Learning Research and Educational Practice, et al. (Eds.). (2000). How people learn: Brain, mind, experience, and school (Expanded ed.). Washington, DC: National Academy Press.
Palmer, P. (1998). The courage to teach: Exploring the inner landscape of a teacher's life. (1st ed.). San Franciso, CA: Jossey-Bass.

Wiggins, G. and McTighe, J. ( 1998). Understanding by Design. Association for Supervision and Curriculum Development. 

Collaborative and Cooperative Learning

You will have the opportunity to work in a small group to complete the 1) readings, 2) micro-teaching experience, and 3) classroom assessment technique (CAT).  These collaborative learning activities, a subset of active learning activities, will engage you as learners in interacting with one another while you learn and apply course material.  In addition, you will participate in a variety of cooperative learning activities, identified as a subset of collaborative learning involving interactions under certain conditions.  The interactions are carefully structured to provide for 1) positive team interdependence, 2) individual accountability, 3) face-to-face interaction, 4) appropriate use of interpersonal skills such as leadership, communication, teamwork, and conflict resolution, and 5) regular self-assessment of group functioning.   

Course Requirements

1.
Course Readings: Questions and Responses  

2.
Teaching and Learning Philosophy: Personal Statement

3. Micro-Teaching: A Research Approach to Teaching and Learning

4. Course curriculum

5. Formative Assessment for One Week
Evaluation


1. Evaluation and grading

Evaluation of student learning will be assessed in ways that correspond to the above experiences:

a. Class participation and contribution with an emphasis on active and informed participation

b. Teaching and learning philosophy

c. Micro-teaching experience

d. Course curriculum 

e. Two written responses to the reading questions (3-credit option)

f. One option (3-credit option)

2. Credit value

Students may enroll for either three or two credits.  Course grades will be determined according to the following structure:

a. For three credits:



For two credits:

Participation


10%

Participation


10%





Teaching & learning philosophy
20%

Teaching & learning philosophy
20%

Micro-teaching


30%

Micro-teaching


40%



Course curriculum

20%

Course curriculum

30%



Written responses to readings
10%


One option 

10%

b.    Students may choose from the following list of options to fulfill the three-credit requirement:

· Curriculum vita (CV) or resume

· Weekly journal of lessons learned

· Three observations of classes, faculty meetings, position interviews or job talk presentations with a one-page reflection of each

· Two- to five-year professional development plan

· Education-related paper or presentation for a professional organization

· Semester-long faculty, peer, undergraduate, or K-12 mentor

· Other, to be approved
3. Late policy

Late papers and incompletes will involve penalties as a matter of fairness and courtesy to everyone in the class.  Instructors will not be able to provide extensive written feedback for late papers.  Students who submit late or incomplete assignments will receive lower grades up to one letter grade lower for each day submitted past the due date.

EPD654 Teaching Science & Engineering

Specifications for Course Requirements

1.
Course Readings: Questions and Responses  

Discussion of the readings will be an integral component of the weekly class sessions. In addition you will be expected to read and reflect on the ideas and research presented in the readings.  You should come to class prepared to discuss the readings, offering additional insights, critiques, and questions.  We look forward to intelligent questions and well-supported debates. Written responses will provide opportunities for reflections and deeper understanding.

Each week you are invited to post one question about that week’s reading to the class website.  You will be able to see all of your classmates’ questions and we encourage you to think about how you might answer their questions as well as your own.  For the three-credit option, you should choose two questions throughout the semester to write a response.  You will need to answer either questions you posed or those posed by someone else. These two responses, each of which should be approximately three double-spaced pages, are intended to help you advance your inquiry beyond the level reached in classroom.

2.
Teaching and Learning Philosophy: Personal Statement

Beliefs, values, goals, and practices as they relate to teaching and learning have come to be known as one’s teaching and learning philosophy.  You will write, peer-review, and rewrite your teaching and learning philosophy.  This will invite exposure to a range of ideas, lenses, and perspectives that can be used to refine your philosophy. 

At the end of the semester, you will have several drafts of your teaching philosophy, the last of which you can use in your job search.  Keep in mind that your philosophy may, and in fact, probably will, change over time, as you gain more experience teaching different courses, teaching to diverse students, and in different environments.

3. Micro-Teaching: A Research Approach to Teaching and Learning

Micro-teaching provides an opportunity to identify a concept, design a teaching strategy (i.e., design the learning plan describing how you will present and assess a particular concept), teach, reflect, and re-design the plan for both student understanding and your continuous improvement.  A distinctive feature of this course will be the research approach to micro-teaching.  You will identify questions intended to help you explore effective teaching strategies for yourself and your students.  For example, what strategy would be most effective for helping students learn a specific concept in your discipline? How will you know? Have others had success with specific methods?  If so, under what conditions?  With what kinds of students?  What research exists to demonstrate these results?  What assessment technique/s would help you know that your students understand the concepts?  What worked? What didn't? What revisions are appropriate?  How successful was the re-design? What questions will you ask your peers to help you answer as they observe your micro-teaching experience?  You will come to view your classrooms as sites for ongoing research into your own teaching and will work to improve your teaching to increase your students' opportunities and potential for learning.

The learning plan you design could be for a concept you have taught in the past, one you re-taught in a discussion section, or one you experienced as a student.  Each learning plan should have three key features:

a.
The plan should be something you could use in the future—such as a concept you could see yourselves teaching at some point. 

b. The plan needs to include activities that you would require your students to do to help clarify and/or solidify the concepts. 

c. The plan needs to include some type of assessment measure to determine how well “students’” understand the concept you taught.  This should include 1) some kind of summative assessment such as a quiz or homework question and 2) some type of ongoing formative assessment that you can use while you are teaching to guide your instruction.

You will form groups of four, ideally with at least one other person in your discipline. (i.e., one group may have two mathematicians and two engineers; another group may have two biologists and two chemists). In pairs (i.e., the two biologists and the two chemists would pair up), you will work together to design a task appropriate for your field of study.  One person from each pair will then teach their task to the other three members of the group (i.e., one chemistry and one biology task will be taught to the three other group members).  The presented tasks will be videotaped and all four will discuss the strengths and weaknesses of the tasks and the learning plan.  The pairs will reconvene and revise the task.  Finally, the same person in each pair who taught the videotaped task will teach the revised task to the whole class.  This is repeated so that each student will teach one videotaped original task and one revised whole class task.  Based on your goals and available rubrics designed for peer reviews, you will design an assessment instrument or rubric to distribute to the class for your whole class micro-teaching experience.

To complete this experience, you should reflect on and document your learning Reflection:  Following your microteaching experience, you will want to find time to reflect on what you learned.  Review the written reviews and the videotape including the oral review.  Write down what you did well and want to continue to do, what improvements you want to make, and other ideas you have for future teaching experiences.  

Documentation for a Teaching and Learning Portfolio:  Think creatively about how to document this experience for your portfolio.  As a minimum, an effective portfolio entry would include 1) your “teaching and learning plan,” 2) student examples, and 3) your reflections.  
4.
Course curriculum

At the end of the course you will have designed a complete curriculum for a course you very likely will teach before earning your degree or more likely, as an assistant professor.

The course can be a standard intro course taken by undergraduates, a course you took that you think could be taught better, or a course you have not taken but think should be taught.  

Throughout the semester you will be required to turn in one component for the course. For example, some weeks, you will submit a learning plan for the week and other weeks you will submit an assessment tool.  By the end of the semester, you will have a complete curriculum that you could place in a teaching and learning portfolio and share during an interview.

5. Formative Assessment
You will have the opportunity to design and implement a formative assessment strategy for the course in which you are participating.  You will sign up for a specific day in which you will implement some kind of formative assessment of the teaching strategies as they are presented.  This is to encourage you to take the perspective of a learner while, at the same time, the perspective of the instructor.  You will provide feedback to us as to the effectiveness of the task, what worked, what could use improvement, and how you would change it if you were to teach the same task in the future.  You will meet with the instructors one day before the class you will be assessing.  This visit will apprise you as to the expected learning outcomes and teaching strategies and, in turn, provide a foundation for reflecting what actually got taught (if it is different than the intent) and how much flexibility and adaptation was required.  

B2: Informal Education Team

Team Leaders: 

	Steve Ackerman

Atmospheric, Ocean and Space Sciences

251A AOS Building

1225 W. Dayton St.

Madison, WI 53706

(608) 263-3647

stevea@ssec.wisc.edu
	Sharon Dunwoody

Journalism & Mass Communications

5112 Vilas Communication Hall

821 University Ave.

Madison, WI 53706

(608) 262-1044

dunwoody@facstaff.wisc.edu


Project Assistant:
Ronald Yaros


Journalism

rayaros@wisc.edu

Team Members:
Terry Devitt, University Communications


Mohammed Douglah, Life Sciences Communication


Ana Garic-Stankovic, Nutrition


Mariam Gonzalez, Chemical Engineering


Akhlesh Lakhtakia, Engineering Science and Mechanics


Eric Wilcots, Astronomy


Thomas Zinnen, Biotechnology Center

Course Offerings:


Graduate Students Interested in Teaching:  Informal Education for Scientists

MTWRF 9:30-11:00 (2 week session - May 24 through June 6, 2004), 2 credits 

Instructors: Steve Ackerman, Atmospheric and Oceanic Sciences

Mohamed Douglah, Life Science Communications

Registration Info:  Interdisciplinary L&S 701 #40524

Informal Science Education for Scientists:  A Practicum

Fall 2004, Thursdays 5-7pm, 1-3 credits

Instructors: Sharon Dunwoody, Journalism, Steve Ackerman, Atmospheric and Oceanic Sciences

Registration Info: Journalism 880:   # 61868  

meets with:  Interdisciplinary L&S 701:    # 61784 / Interdisciplinary CALS 875:  # 61817 / Engineering Professional Development (EPD) 690:   # 62020 

Topics in Mass Communication - Informal Science Education for Scientists: A Practicum

Timetable # 86023 Journalism 880, variable credits available

Thursday evenings 5-7 PM (snacks included!), Room 5013 Vilas

Instructors: Steve Ackerman (Atmospheric and Oceanic Sciences)/Sharon Dunwoody (Journalism)

Website(s): 

Fall 03 Course:  http://www.delta.wisc.edu/courses/2003_fall/03f_informal_ed.html

Fall 04 Course:  http://www.delta.wisc.edu/courses/2004_fall/04f_informal_ed.html

Summer 04 Course:  http://www.delta.wisc.edu/courses/2004_summer/04sum_informal_ed.html

Fall Semester 2003
JOURN/LSC 880

Informal Science Education for Scientists: A Practicum
Course particulars


3 credits


Meets 5-7 p.m. Thursdays


5013 Vilas Hall


Independent study credit can be arranged for students who would like to experience part of the course but not all of it.

Instructors


Prof. Steve Ackerman


Prof. Sharon Dunwoody


Director, CIMSS



School of Journalism & Mass Comm


251A AOSS Bldg



5014 Vilas Hall

263-3647 263-3389

Office hours: by appointment

Office hours: 11-noon T, 10-11:30 W stevea@ssec.wisc.edu


dunwoody@wisc.edu
Project Assistant


Ronald Yaros


School of Journalism and Mass Communication


5067 Vilas Hall


843-1470


rayaros@wisc.edu

Course goals


Make no mistake about it.  One of the most important skills you need to develop during your graduate days is the skill of communicating your work to a wide array of audiences.  That facility enables you to speak effectively about your research with your scientific peers, then walk into an undergraduate classroom to tell a batch of 19-year-old students about the same exciting stuff.  Additionally, it equips you to communicate about your work accurately to friends and neighbors, and it even makes it possible for you to communicate directly with the public yourself, through the mass media, your own Web site, perhaps even on videotape and film.


Why is this so important?  For one thing, you will encounter all these audiences—and more—in the course of your career.  For another, evidence suggests that skillfully crafted messages influence not only the public but also your scientific colleagues.  It is no accident that the top scientists in any given field are also among the field’s best communicators.


And finally, if you join the cadre of scientists who use public resources, you have a responsibility to share what you learn with the public.  That public (publics, really) is often keen to learn but will need your help in “translating” science for public consumption.



We seek to familiarize you with concepts and processes important to communicating science successfully to a variety of audiences who are characterized by one or more of the following:



•They may have scant knowledge of science



• They may not even be sure they are interested in science



•They will encounter your messages in the context of their hectic, workaday world



•They are increasingly diverse in both backgrounds and interests


To accomplish this we will concentrate, in the course of the next 15 weeks, on three learning dimensions.  Integrated throughout the semester will be (1) discussion and practice of a set of generic skills critical to successful communication; (2) critical examination of a variety of channels employed by informal communicators; and (3) the design, production and evaluation of an informal education product.  You will find more information about each dimension below.

Informal education skills


Although any single product will require a bevy of skills, we will concentrate here on three skills important to all informal education efforts: explanation, storytelling, and evaluative research.


Explanation: Most of us never think analytically about how to “explain” anything, so we will bring to you a useful body of research and will engage you in efforts to successfully explain concepts and processes, including coping with the factor that torpedoes many otherwise competent explanations: divergent audience beliefs that lead individuals to reject your explanation.


Storytelling: Informal audiences for science messages don’t have to pay attention, so an important part of message production is luring them into the science.  Good storytellers know their audience, and they know how to craft tales that accurately reflect the science while offering such a compelling narrative that readers/viewers learn without realizing it.  We will practice some components of this difficult skill.


Evaluative research: Perhaps the most important question you can ask of any informal education product is: “How do you know if it worked?” Good communicators must ask a host of such questions as they design a product and after they disseminate it.  If you have not yet answered the “how do you know if it worked” question, your informal education job is not yet finished.

Informal education channels


Science communicators commune with audiences via a wild variety of channels.  We will not have time to traverse them all here, but we will give you a taste of the enormous variance and possibilities.  As we examine this landscape, we will bring in experts to share their experiences in such channels as the mass media (newspapers, television, radio), interactive sites (museums, the World Wide Web), one-on-one interactions (public lectures, demonstrations), and persuasive efforts (advocacy groups).

The project


Each of you will be encouraged to develop more than a passing familiarity with elements of the two domains above by designing and carrying to fruition an informal science education product.  It may be a public lecture or a magazine article for a general audience or a museum exhibit, a Web site, or an information campaign to, say, convince the American culture to adopt the metric system.  You will select your project early in the semester and then will move through a series of design and production stages, culminating in a presentation to the class at the end of the semester.  Throughout the project, you will ask and answer questions about audience and product effectiveness; those research efforts will be an important part of your final presentation and project dossier.


One good way to come up with a project idea is to consider your own research, or that of your adviser or research team.  Are there aspects of that valuable work that merit public awareness?  If your adviser or team has secured federal funds from agencies such as the National Science Foundation, the grant itself may mandate efforts to package your findings for various publics.  Talk with your adviser about this possibility.

What this course is not


•It is not a course in science writing or in television or film production.  Other courses on campus provide such instruction.  Here, we seek to provide you with an introduction to the multidimensional nature of communicating about science to a variety of audiences, and particularly to the need to be analytical as you decide to whom you will communicate and what you intend to say.


•It is not a course in formal education strategies.  Although many skills discussed here will transition readily to the classroom, we will not consider students in formal classroom settings as one of our audiences.  Other resources made available by DELTA, a campus-based teaching and learning community created specifically for science students (www.delta.wisc.edu) will help you build formal education skills.

Join our learning community: Fall semester roundtables


This course is part of a larger effort at UW-Madison to excite science graduate students in—and better prepare them for—the multivariate responsibilities of teaching, research, and service that await them on campuses around the country and the world.  Funded by the National Science Foundation, this effort—operationalized on campus by DELTA—seeks to provide a place where students can talk about and practice learning strategies that will make them better classroom teachers and informal communicators.


To help foster this community, DELTA will organize three roundtable talks this fall, and we invite you all to join us for a free meal, camaraderie, and the opportunity to reflect on learning practices.  Dates and times:



•October 1, from 6-7:15 p.m. at the University Club



•November 5, from 6-7:15 p.m. at the Edgewater Hotel



•December 3, from 6-7:15 p.m. at the University Club

Texts


A packet of readings will be made available for purchase within the first couple weeks of class.

Evaluation and grading


60% final project


40% class participation  

The weekly syllabus

4 September:

Introduction

11 September:

Getting started on your projects

18 September:

Skill: Storytelling 

25 September:

Project

Your project idea

Written document due

2 October:

Channel: The mass media and interviewing skills





Speaker: Sandra Blakeslee, science writer, The New York Times 

9 October:

Skill: Explanation

16 October:

Skill: Evaluative research

Facilitator: Prof. Mohammad Douglah, Department of Life Sciences Communication, UW-Madison

23 October:

Channel: The World Wide Web





Facilitator: Terry Devitt, editor, The Why Files (http://whyfiles.org)

30 October:

Project  





The results of your formative strategic research/problem solving





Written document due

6 November:
Practitioner panel: Positive and negative aspects of doing informal education 

13 November:

Channel: Science museums





FIELD TRIP!

20 November:

Channel: Outreach and public demonstrations





Facilitator: Tom Zinnen, biotechnology policy and outreach

27 November:

Thanksgiving holiday

4 December:

Project demos





Written document due

11 December:

Project demos





Written document due
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Plant Pathology 875 - Lecture 3 (meets with Curriculum and Instruction 975)
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Instructional Materials Development Course Description

Developing high-quality instructional materials for an undergraduate science course is a difficult and rewarding undertaking that involves the same thoughtfulness and attention to detail that accompanies the design of research.  To develop such materials requires a sense of what scientists consider to be understanding in the content area to be taught; a commitment to finding out what students bring to the instruction in terms of prior knowledge (including alternate conceptions) and experiences (with science, science instruction, and more general cultural ones); an ability to design assessments that provide insight into what students have learned; and a willingness to treat the results of those assessments as research data to be used to revise the instructional materials.  As is the case with research, instructional materials development is collaborative, best done by teams who are dedicated to providing students with instruction that is intellectually engaging because it bears some resemblance to how scientists pursue understanding of the natural world. Generally this might involve:

· Identifying a problem associated with a course (e.g. students have a difficult time understanding Darwin’s model of natural selection; students do not have enough experience conducting realistic investigations; students don’t see the relevance of the course content to their lives; very few females or students of color enroll in the course and those that do have lower test scores than other students; course assessments don’t provide adequate insight into what students understand; instructors do not know what students understand during the course of a lecture). There should be some data that supports the existence of the problem.

· Generating hypotheses/questions related to the problem (e.g. students think that evolution occurs at the level of individuals rather than populations; therefore, if this misconception is specifically addressed in the class, they will better understand evolution; will the use of daily short concept “tests” provide us with a better sense of what students really understand about light?).

· Conduct an Investigation to probe the problem/answer the question/ address the hypothesis. This will involve the development and implementation of some new instructional material. It will also include the collection and analysis of appropriate data (on students understanding of natural selection, on the understanding of students of color, on the contributions of female students to discussions, etc). 
· Use the results of the investigation to revise the instructional materials.
There are common components to any instructional materials development project. Some of these are considered explicitly by developers and others only implicitly, if at all. We feel that each is important enough to warrant specific attention in the materials developed this semester. They are (ones marked with an * should be included with the instructional material that each team produces):

Course Description *

What is the course in which the materials will be used? Who are the students? How much time will the students be involved with the instructional materials, etc. 

Justification

It is useful to consider the justification for why the science “content” to be included in an instructional material is important for students to learn. That is, why, given all of the biology/chemistry/physics/geology that could be included in a course, is the content you have chosen indispensable?

Learning Outcomes *

It is important to consider the specifics of what students will understand as a result of engaging with the instructional materials. This may seem so obvious as to not warrant mention. However, these learning outcomes are the reason why the materials are being developed. For the same reason that research is not conducted without specific goals, questions, or problems to probe, it is important to have a map of what is to be accomplished when developing instructional materials.  Having specific learning outcomes serves that function. Learning outcomes may include the concepts, models, and theories of a discipline as well as an ability engaged in aspects of scientific practice. 

Literature Review *

There are two literatures that are important to an instructional materials development project. First, it is valuable to be aware of what other materials have been developed to teach the same or similar content. Second, it is important to be familiar with literatures on student learning, reasoning, or problem solving in the area of the proposed materials development project.

Teaching Approach

What is the format of the instructional materials (investigative laboratories, cases, collaborative groups, lecture, etc.) and why were these approaches chosen?

Instructional Material *

The materials themselves will be the core of the project. They should allow students to realize the intended understanding outcomes. 

Assessment *

There are two components of an assessment plan: assessing student understanding and/or performance; and assessing student interactions with the instructional materials. Each provides data that will prove useful in making revisions to the instructional materials To incorporate both of these components into a project requires familiarity with:

how others have assessed the instructional approach being used (case, laboratory, computer simulation, etc.), and

how the content of the instructional material has been assessed by others. 

The first component leads to data on the students’ interactions with the materials and provides a sense of where they struggled in unanticipated ways. The data may come from observations of students interacting with the materials or from surveys of students who have used the materials. 

The second component provides data on the extent to which the students actually realized the intended learning outcomes. There are many ways that such data can be collected in addition to quizzes and exams (though when carefully constructed, these traditional types of assessment data can provide valuable data on student understanding). 

Implementation and Reflection *

Once the materials have been developed they need to be used with the intended audience. During this time, assessment data will be collected and analyzed. Following this, it is valuable to reflect on what was learned from this implementation and how that can be used to shape the revision of the materials.

Revise the Instructional Materials

Following the analysis of assessment data and reflecting on their meaning, the instructional materials will be revised. 

Instructional Materials Development Course Syllabus

I. Identifying the Problem

Course overview and goals

Team problem statement

Course website – tour and explanation

Homework: 

Post team problem statement to team portfolio area in course website; 

Read and prepare to discuss: Posner, Strike, Hewson, and Gerzog (1982) “Accommodation of a Scientific Conception: Toward a Theory of Conceptual Change.”
II. Hypothesis


Reading Discussion (w/Peter Hewson in attendance)


Guest presenter: Patricia Herrling, Information Literacy and online campus database resources

Meeting at computer lab

Homework: Using the techniques and resources presented, teams begin compiling a review of research on the team’s stated learning problem. 

III. Prior Work


Guest presenter: Alan Wolf, On-line learning object repositories

Meeting at computer lab

Homework: Explore the resources identified in this and the last session to identify any existing materials which might contribute to the design project.  Consider in light of abridged AAAS criteria sheet provided. 

IV. Evidence and Evaluation


Continued discussion of materials, AAAS criteria

V. Team Presentation / Project check-in

Homework: Read and prepare to discuss - "How Classroom Assessment Can Improve Teaching and Learning" by Susan G. Nummedal, Chapter 16 in Changing College Classrooms.

VI. Team Presentation / Assessment I


Guest presenter: Christine Pribbenow, facilitating discussion of assessment reading

VII. Assessment II

Guest presenter: Christine Pribbenow, Assessment rubrics

VIII. Team Presentation  

IX. (Spring Break)

X. Team Presentation / Diverse ways of learning

XI. Team Presentation / Classroom climate

XII. Team Presentation / How People Learn

Guest presenter: Martha Alibali

XIII. Team Working Session

XIV. Team Working Session

XV. Team Presentation

XVI. Course Evaluation and Looking Ahead

XVII. Informal Poster Session
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Course Overview

This course is designed for graduate students and faculty in science, technology, engineering, and mathematics (STEM) fields who desire to incorporate instructional technology into their teaching style and practices.  The goals of this course are to provide participants with a foundation for choosing appropriate technological tools based on learning needs, promote the importance and scholarship of the evaluation of instructional technology efficacy, and foster a sense of awareness regarding the issues and tradeoffs incorporated into teaching with technology to diverse audiences.  Please be aware that this is NOT a class on how to use course management tools.

Course Format

During each session of the course, a different aspect of teaching with technology will be investigated.  Experts in these areas will be present to facilitate discussion and provide insight.  In addition to the seminar portion of the course, participants will also have opportunities to apply their knowledge through design activities and design projects.   Participants will see how the teaching-as-research philosophy applies to teaching with technology, as well as how their technological choices can affect (both positively and negatively) their diverse student population.  The culmination of the course will be a design project in which the participants identify, investigate, and propose solutions to a learning situation where technology could be implemented. 

Special Needs

We wish to fully include persons with disabilities in this course.  If any participant has special circumstances that he or she believes may affect his or her performance in this class, please meet with me to make necessary accommodations that will enable you to fully participate.  We will maintain complete confidentiality of any information you share with me.

Required Course Readings/Texts

All readings will be available electronically on the course website.

Recommended Texts – get others and references

A list of recommended texts and references will be provided at the end of the course.

Course Sections

1.
Foundation
During the first three weeks of the semester, we will discuss the fundamentals of teaching to diverse student audiences, and provide a broad overview of instructional technologies.  

2.
Case studies/examples of best practice

The second part of the course will present existing uses of instructional technology and methods of evaluation.

3.
Design and implementation

In this section of the class, we will talk about issues related to the construction of instructional technology.

4.
Design projects

The last part of the semester will focus on your design projects.  More information is listed below.

Course Requirements

1.
Course readings and discussion  

Discussion of the readings will be an integral component of the weekly class sessions. In addition you will be expected to read and reflect on the ideas and research presented in the readings.  You should come to class prepared to discuss the readings, offering additional insights, critiques, and questions.  

Each week you will be required to answer focus questions (which will be available ahead of time) to the class website.  We strongly encourage you to engage in discussion on the website by responding to your classmates’ comments.  

2.
Reflection papers


At the end of the first three sections of the course (Foundations, Best Practices, and Design Implications) you will be required to write a 1-2 page response paper.  These will be submitted online in the course dropbox on the website.

3.   Design projects

The culmination of the course will be a design project in which you will be expected to design a discipline-specific teaching module that incorporates technology.  You may work in teams of 2 or 3.  To complete the project, you are required to turn in the following written components:

· A description of  your project idea (1 page MAX, due March 1 to course dropbox)

· A summary of your project consultation meeting (2 pages MAX, due    April 5 to course dropbox)

· Your project narrative, including:

· The description of context (implement over course, for a few sessions, for only one session)

· Description of technology chosen and justification for choosing it

· Description of proposed implementation and expected results

· Description of evaluative measures for technology 

· Description of assessment plan for student learning

You will also implement your teaching module during a 30 minute presentation during one of the final two class periods.  Please note, depending on the number of student teams, these final two periods may run longer than 90 minutes each.  

Evaluation


1.   Evaluation and grading

You will be graded on the following items:

a. Class participation and contribution with an emphasis on active and informed participation (both in class and on course website)

b. Design Project

c. Reflection Papers (3)

2.

Late policy

Late papers and incompletes will involve penalties as a matter of fairness and courtesy to everyone in the class.  Instructors will not be able to provide extensive written feedback for late papers.  Students who submit late or incomplete assignments will receive lower grades up to one letter grade lower for each day submitted past the due date.

Course Schedule

	Class Date
	Topic and Instructors
	Assignments 

(in addition to readings)

	Week 1 

January 26
	Introduction

(Svarovsky, Kwako)
	

	Week 2

February 2
	Dissecting and designing a learning plan

(Svarovsky, Kwako)
	

	Week 3 

February 9
	Diverse diversity

(Svarovsky)
	

	Week 4 

February 16
	Overview of instructional technologies

(Wolf, McEniry)
	Reflection paper 1 due

	Week 5 

February 23
	Case study I: CS 310 and MEPP 

(Moses, Blanchard, Litzkow)
	

	Week 6 

March 1
	Case study I continued

(Moses, Blanchard, Litzkow)
	Design project idea due

	Week 7 

March 8
	Evaluation of technology

(McEniry, Wolf)
	(Spring break on March 15)

	Week 8 

March 22
	Technology and student assessment 

(Svarovsky, Kwako)
	Reflection paper 2 due

	Week 9 

March 29
	Distance education

(Gibson, Ploetz, Wolf)
	

	Week 10 

April 5
	eLearning standards 

(Ploetz)
	Design project consultation report due

	Week 11 

April 12
	Universal design 

(Litzkow, Barnicle)
	

	Week 12 

April 19
	(no class meeting, work on design projects)
	Reflection paper 3 due

	Week 13 

April 26
	Presentation of design projects 

(class session may be longer)
	Design project materials due for all groups

	Week 14 

May 3
	Presentation of design projects, final comments (class session may be longer)
	

	Finals Week

May 10
	(no class meeting)
	Design project reflection due 

at 5PM


Contact information for DELTA Teaching with Technology team members: 

Kitch Barnicle

kabarnicle@wisc.edu

Jake Blanchard

blanchard@engr.wisc.edu

Chere Gibson

ccgibson@facstaff.wisc.edu

Mike Litzkow

mlitzkow@facstaff.wisc.edu

Mary McEniry

mmceniry@wisc.edu

Greg Moses, Team Leader

moses@engr.wisc.edu

Patricia Ploetz

patricia@academiccolab.org

Gina Svarovsky, Project Assistant

mnsvarovsky@wisc.edu 

Alan Wolf

alanwolf@wisc.edu

Invited instructors and guests:

Joan Kwako

jkwako@wisc.edu
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Jane Harris Cramer (UW-Madison - Center for Biology Education);

Don Gillian-Daniel (UW-Madison  – Wisconsin Center for Education Research);

Robert Mathieu (UW-Madison – Astronomy Dept. & Wisconsin Center for Education Research);

Cathy Middlecamp (UW-Madison – Chemistry Dept.); and 

Bob Seiser (UW-Madison – Biochemistry Dept.).

Website(s): 


Delta Internship Program:  http://www.delta.wisc.edu/internships/intern_main.html

Delta Internship Opportunities for graduate students and post-docs

E-mail us at internship@delta.wisc.edu or go to www.delta.wisc.edu and click on the Internships             and then Current opportunities links for more         information about funding and dates.

Summer 2004

Regional Workshop Program (RWP)

Environmental Science Education: Pedagogy, Curricula and Funding

The Regional Workshop Program (see www.env-sci.brockport.edu) brings together faculty from different scientific disciplines and a range of different academic institutions to address issues in undergraduate teaching, research, and curriculum development in the context of addressing local environmental issues. There is an opportunity for three interns, each to attend one of the three summer workshops to manage data collection using existing assessment instruments. Interns will partner with a faculty workshop participant to hypothesize about, design and implement a solution to address some of the ideas for curricular/pedagogical change that brought the faculty member to participate in the RWP initially.
UW-Madison PEOPLE Program
The PEOPLE Program (Pre-College Enrichment Opportunity Program for Learning Excellence) seeks to increase enrollment and graduation by ethnic minority and low-income students in institutions of higher education, particularly at UW-Madison. Students work in groups of 15-20 for either a one or three week session. During these sessions, participants explore an area of science through guided inquiry and eventually more open-ended inquiry. Topics areas are broadly defined as molecular biology, organismal biology and ecology. The curriculum involves hands-on laboratory experience. Interns will have the opportunity to develop/adapt instructional materials, use them in the classroom and assess their efficacy for enhancing student learning.

Summer/Fall 2004

MATC (Biotechnology Laboratory Technician Program)

1) The MATC Biotechnology and Computer Science programs are developing a Bioinformatics program. There is an ongoing opportunity for curriculum design, development and implementation.

2) As part of a project aimed at imbedding mathematics in biotechnology problems, there is an opportunity to enhance and improve laboratory manuals for a number of the core courses (i.e. fermentation, chromatography and cell biology) and to run and evaluate these new or revised laboratory exercises. 

Summer/Fall 2004 cont’d

MATC (Renewable energy)

Interns will work with faculty at MATC to develop web-based learning objects to incorporate renewable energy topics into existing curricula. Development will be followed by implementation and an assessment of the object’s efficacy for enhancing learning.

MERLOT

MERLOT is a multimedia educational resource for learning and online teaching designed primarily for faculty and students of higher education (http://www.merlot.org/). The MERLOT collection encompasses a range of topics that include: mathematics; science and technology. Opportunities exist to create either instructional materials to be deposited in the MERLOT collection or assignment(s) for an existing material in the MERLOT collection, to test/implement the material in the classroom (or another format), and assess its efficacy for enhancing learning.

Fall 2004/Spring 2005

Opportunities in Chemistry

1) Environmental Chemistry & Ethnicity (Chem 201) – spring semester. Chem 201 explores the connections between uranium and the peoples of the Southwest who live on the land where the uranium was extracted. In the context of the course, interns could explore how students deal with issues of diversity (race, ethnicity, culture) and chemistry, and also assess whether chemistry and diversity issues successfully brought together in the course. 
2) Develop new course in Integrated Liberal Studies (www.wisc.edu/ils). Preliminary planning meetings in spring/summer 2004; course begins in spring 2005. This is an opportunity to work one-on-one to create and teach a new course that deals with issues in Contemporary Physical Science (potential topics include, but are not limited to: cosmology; the gifts and plagues of science; air quality; global climate change; environmental justice).

Opportunity with UW-Madison Graduate School Seminar Series on Responsible Conduct of Research 
The UW-Madison Graduate School is developing a brown-bag seminar series for graduate students on basic principles of the responsible conduct of research, or ethical research practice, and on how to incorporate responsible conduct of research education into a variety of teaching and mentoring situations. An intern will assist with the following: 1) development, design, and delivery of seminars on research ethics; 2) creation of resources for Web-based learning tools based on the seminar content; and 3) development of strategies for assessing seminar success. 
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Appendix B6a

	Tentative descriptors to guide annotated bibliography on effective teaching practices and their impact among STEM students

	Topic
	Subtopics
	Elements

	I. Classroom-based teaching practices
	· Classroom climate

· Curriculum

· Learning environment

· Faculty behaviors & dispositions

· Peer behaviors & dispositions

· Pedagogies

1. Instructor interaction & feedback

2. Collaborative learning

3. Active learning

4. Lecturing

5. Distance learning
	· Gender

· Race/ethnicity

· SES

· Ability

· Aspirations

· Motivation

· Parental education

· Pre-classroom commitments

· Towards major

· Towards class

· Towards engagement



	II. Diversity in the classroom
	· Learning styles

· Student characteristics
	

	III. Outcomes
	· Learning

· Gains in competencies

· Self-confidence

· Student engagement

· Intent to persist in the STEM major

· Expected academic performance

· Occupational awareness
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Appendix B6c

Case Scenarios used in Teaching Improvement Program training

Scenario One 

I am the T .A. for a Computer. Science class. The professor gave the students an assignment to create a program that sorts data for a dating service and then matches perspective couples based on their personal data. One of my students hands in a program that recognizes both opposite sex and same sex matches. However, all you other students hand in programs that recognize only opposite sex matches. 

Scenario Two 

One of my students, Roberta, seemed to be romantically interested in me and I was attracted to her. After class one day we were talking about a recently released movie we both wanted to see. I suggested that we go to see it that weekend. Roberta looked surprised and said she would be busy. A week later I was meeting with another student during office hours to go over an exam, which he felt deserved, a higher grade. When I refused to change the grade he asked it 1. would have changed it if he were Roberta. 

Scenario Three 

The women in my class don't participate as much as the men. When I work with them 

alone or in pairs they have plenty to say.. :But they seem hesitant to voice opinions in front of men. Meanwhile, there's a lot of flirting going on. It's hard not to contribute to the dynamic sometimes. 1 find myself caning on men more often because they make eye contact and I know they'll have something to say. 

Scenario Four 

I have some international students who have accents, and I am often unable to understand 

their answers to questions in class. I try me best, but I still have trouble. This creates tension and confusion in the class. How can I eliminate this problem and still ask questions of the 

international students. 

Scenario Five 
I teach a chemical engineering lab section, I overheard one group making a joke about mixing up chemical weapons to “bomb the Arabs.” People in other groups also overheard and began joining in some, some even using mock “Arab” accents, I felt compelled to intervene, but wasn't sure if it would be appropriate or what to if I did intervene.

Scenario Six 

A group of students are working together in chemistry lab. A white student is very upset because he just doesn't understand what they're doing. A student of color speaks up and gives the answer, saying she remembers hearing in class/reading it in the book "Well, I remember seeing this in the book. When you're doing a titration, you just need to remember that you have to add titrant slowly. That way, when the solution changes color, it is easier to decide how much titrant was added to reach equilibrium." The other students agree but the white student raises his hand to ask the TA for confirmation to this answer. He repeats the information in a way that makes it sound like he came up with the answer. He doesn't tell the TA who came up with the answer. The TA assumes that the white student knew the answer and exclaims over his performance, telling other students in the group how lucky they are to have him as a group member. The student of color tries  to interrupt and tell the TA who came up with the answer, but the TA walks off. After the TA walks away an uncomfortable silence hangs over the group. The student with the right answer repeats her statement in a somewhat annoyed voice "So, we'll do the titration slowly, like I said." The students don't comment on what just happened and continue to work on their assignment.
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Appendix C: 2003 CIRTL Forum Materials

C1: 2003 CIRTL Forum Poster Submissions

	Institution
	Poster Title

	Arizona State University
	ASU PFF: Developing The Potential Stem Faculty

	Beloit College
	Sustainable Scalable Systemic Faculty Development

	Boston College
	Boston College Math Case Studies Project

	City University of New York, The Graduate Center
	Teaching For Learning (T4l) At CUNY: Programs For Stem Graduates

	Duke University Graduate School
	Certificate in Teaching College Biology

	Emory University
	From Kindergarten to Postdoctoral Fellow; Emory University Programs to Integrate Research and Teaching.

	Florida State University
	Preparing STEM Graduate Students at Florida State University to Meet the Challenges of Science Teaching

	George Washington University
	The Graduate Teaching Assistant Program at The George Washington University

	Georgetown University
	Teaching Science: Pedagogy & Practice

	Howard University
	Howard University Strategies to Prepare Future STEM Faculty

	Massachusetts Institute of Technology
	How Much Support Do They Get? A Survey of MIT Graduate Teaching Assistants

	Michigan State University
	Michigan State University’s Certification in College Teaching Program

	Northwestern University
	Preparing Northwestern University’s STEM Graduate Students for Success

	Ohio State University
	Institutionalizing Professional Development for Graduate Teaching Associates at the Ohio State University

	Penn State University - Schreyer Institute for  Teaching Excellence
	Three Basic Programs that Support Graduate Instructors and Faculty

	Rensselaer Polytechnic Institute
	Graduate Education Reform at Rensselaer

	Rutgers University
	Enhancing the Preparation of Mathematics Graduate Students for the Educational Component of Academic Careers

	Stanford University
	STEM Graduate Student Professional Development at Stanford: A Customized Partnership Model

	Syracuse University
	Future Faculty Preparation at Syracuse University

	Texas A&M University
	Informal Science Education Embedded in a Major Research University

	University of California - Davis
	The PROF Program – An Academic Career Development Program for Postdoctoral Scholars

	University of California - San Diego
	Preparing Future Physics Faculty

	University of Colorado - Boulder
	Groves of Collaboration in Academe

	University of Georgia
	Developmental Teaching Support for Future STEM Faculty

	University of Illinois at Urbana-Champaign, Graduate School
	Research, Teaching, and Learning: Bringing Them Together for STEM Students at Illinois

	University of Kansas
	Two Schools, One Mission

	University of Massachusetts - Amherst
	The Preparing Future Faculty Component of the UMass Amherst Chemistry Graduate Program

	University of Michigan - Ann Arbor
	Preparing Future STEM Faculty at the University of Michigan

	University of Missouri-Columbia
	Preparing Future STEM Faculty at the University of Missouri-Columbia

	University of New Hampshire
	The University of New Hampshire’s Academic Programs in College Teaching

	University of North Texas
	Innovative BS and MS Electrical Engineering Programs at UNT

	University of Oklahoma - Norman
	The Scholarship of Teaching at the University of Oklahoma Multiple Learning Cycles, Multiple Scholars

	University of Oregon
	University of Oregon GK12 Science Outreach Program

	University of South Carolina
	Training STEM Graduate Students for more than Research

	University of Southern California
	Programs at the University of Southern California for STEM Graduate Students

	University of Utah
	A “University Teaching Certificate” at the University of Utah

	University of Virginia
	Connections: Developing Future Biology Faculty

	University of Washington
	Opportunities for Future STEM Faculty at the University of Washington

	University of Washington - CAEE
	Center for the Advancement of Engineering Education

	University of Wisconsin-Madison, Delta Program
	The Delta Program: A Laboratory for the Integration of Research, Teaching, and Learning

	University of Wisconsin-Madison, HHMI
	Howard Hughes Medical Institute: THE NEW GENERATION PROGRAM

	Virginia Tech
	GEDI at Virginia Tech

	West Virginia University
	TIGERS of a Different Stripe: Bilateral Professional Development between Middle Grades and Higher Education Mathematics & Science


C2: 2003 CIRTL Forum Program Overviews

	Institution
	Overview Title

	Arizona State University – Graduate College
	Preparing Future Faculty

	City University of New York (CUNY) Graduate Center
	Teaching for Learning (T4L) at The CUNY Graduate Center

	Duke University - Graduate School
	Preparing Future Faculty

	Duke University - Graduate School
	Pathways to the Professoriate

	Emory University
	Graduate School of Arts & Sciences: Teaching Assistant Training and Teaching Opportunity (TATTO)

	George Washington University
	The Graduate Teaching Assistant Program at The George Washington University

	Georgetown University/Department of Biology and the Center for New Designs in Learning and Scholarship (CNDLS)
	HHMI-Funded Science Education Course: Biology 504 - Teaching Science: Pedagogy and Practice

	Michigan State University - Graduate School
	Certification in College Teaching

	Michigan State University - Graduate School
	Setting Expectations and Resolving Conflicts Between Graduate Students and Faculty

	Ohio State University - Faculty and Teaching Associate Development
	Institutionalizing the Training of Graduate Teaching Associates at The Ohio State University

	Pennsylania State University
	ES&M: Multidisciplinary Informal Engineering Education Seminar Chemistry: Professional Development Workshop General Chemistry Teaching Assistant Training Biology: Developing an on-line image database for use in introductory biology courses

	Rutgers, The State University of New Jersey
	Enhancing TA Training and Mentoring

	Rutgers, The State University of New Jersey


	Physics and Astronomy Education Research

	Stanford University
	STEM Graduate Student Professional Development at Stanford: A Customized Partnership Model

	Syracuse University
	Future Faculty Preparation at Syracuse University

	University of California, Davis and San Francisco State University
	Professors of the Future: An Academic Career Development Program for Postdoctoral Scholars

	University of Colorado at Boulder’s Graduate Teacher Program
	Lead Graduate Teacher Network in STEM Departments

	University of Georgia - Office of Instructional Support & Development/Graduate School
	TA Mentor Program

	University of Georgia - Office of Instructional Support & Development/Graduate School
	GRSC 7770 Teaching Support Seminars

	University of Illinois at Urbana-Champaign
	Research, Teaching, and Learning: Bringing Them Together for STEM Students at Illinois

	University of Kansas-Lawrence
	KU Center for Science Education: An NSF-Sponsored Center

	University of Michigan - Ann Arbor
	CSIE: Chemical Sciences at the Interface of Education

	University of Michigan - Ann Arbor
	Center for Research on Learning and Teaching

	University of Minnesota
	From Graduate Student to Faculty Member – Preparing from the Ground Up.

	University of Missouri-Columbia
	Preparing Future STEM Faculty

	University of New Hampshire
	Preparing Future Faculty: The UNH Model – Academic Programs in College Teaching

	University of Oklahoma – College of Arts & Sciences
	Teaching Scholars Initiative

	University of Oklahoma – College of Education
	College Teaching Certificate

	University of Oklahoma – Instructional Development Program


	All TA Training Program

	University of Oklahoma: College of Engineering and College of Education
	Teaching as a Profession

	University of Oklahoma: College of Engineering and College of Education
	Authentic Teaching Alliance (ATA)

	University of Oregon
	University of Oregon GK12 Science Outreach Program

	University of Virginia
	Biology Graduate Student Training

	University of Virginia
	GAANN Doctoral Training Program in Contaminant Hydrogeology

	University of Virginia, School of Engineering and Applied Science
	SEAS Graduate Teaching Instruction

	University of Washington Graduate School
	Graduate School Courses

	University of Washington Graduate School
	Center for Instructional Development and Research

	University of Washington Graduate School
	Huckabay Fellowships

	University of Wisconsin - Madison
	The Delta Program: Integrating Research, Teaching, and Learning

	University of Wisconsin - Madison
	Howard Hughes Medical Institute: New Generation Program

	Washington University in St. Louis
	Washington University in St. Louis: CIRTL Forum 2003: Preparing the Future STEM Faculty: Sharing Successful Strategies

	West Virginia University
	NSF GK-12 Project TIGERS (Teams of Interdisciplinary Graduate fellows Engaged to Reinvigorate STEM)


C3: 2003 CIRTL Forum Agenda

CIRTL Forum 2003

Preparing the Future STEM Faculty: Sharing Successful Strategies

November 5-6, 2003   Madison WI

November 4, 2003

7:00 – 10:00 PM      Registration – Edgewater Hotel Lobby

November 5, 2003

7:00
Continental Breakfast and Registration
8:00
Welcome – Martin Cadwallader, Dean of the Graduate School, University of Wisconsin - Madison

8:10
Introduction to the Forum – Robert Mathieu, CIRTL

8:30
Opening Address: “The Role of Teaching and Learning in the STEM Graduate Programs of Research Universities” – Joseph Bordogna, National Science Foundation

9:15
Panel: Measures of Success for University Programs to Prepare STEM Graduate Students in Teaching and Learning (Chair: Karl Smith, University of Minnesota)

“A Graduate Dean’s Perspective” – Karen Klomparens, Michigan State University

“A STEM Chair’s Perspective”
 – John Wright, University of Wisconsin - Madison

“An Evaluator’s Perspective” 
– Carol Colbeck, Pennsylvania State University

10:15 Break

10:45
Breakout Sessions: Goals for Preparing STEM Graduate Students in Teaching and Learning

12:00
Lunch

12:45 Posters: University Programs to Prepare STEM Graduate Students in Teaching and Learning

1:45 
 Panel: Lessons from National Programs to Prepare STEM Graduate Students in Teaching and Learning  (Chair: Ann Austin, Michigan State University)

“Evaluation of the PFF Program” – Myles Boylan, National Science Foundation

“The University of California Alliance for Graduate Education and the Professoriate” – John Mohr, University of California, Santa Barbara

“The Carnegie Initiative on the Doctorate” – George Walker, Carnegie Foundation for the Advancement of Teaching

2:45 
Break

3:15
Breakout Sessions: Sharing Successful Programs Between Universities

4:30
Free Time

5:00
Reception and Posters
6:00
Dinner (at the Edgewater Hotel, hosted by CIRTL)

8:00
Distinguished Lecture: “Applying the Tools of Science to Teaching Science” – Carl Wieman, Nobel Laureate in Physics, University of Colorado   (Memorial Union Theater)

November 6, 2003

7:00
Continental Breakfast

8:00
Chair: Renata Engel, Pennsylvania State University


Keynote Address: “Professing the Scholarly Arts: The Doctorate as Preparation for Profession” – Lee Shulman, Carnegie Foundation for the Advancement of Teaching

8:45
Breakout Sessions: Next Steps for Preparing STEM Graduate Students in Teaching and Learning

10:00
Break

10:30
Panel: The Changing Landscape of Higher Education (Chair: John Jungck, Beloit College)

“The Changing Undergraduate Audience and Implications for Preparing Future STEM Faculty” – Orlando Taylor, Howard University

“The Changing Institutional Context and Implications for Preparing Future STEM Faculty – Cathy Trower, Harvard University 

11:30
Break

11:45
Chair: Robert Mathieu, CIRTL

Open Floor: “Reflections”

12:15
Closing Remarks: “Synthesis and Connections” – Jody Nyquist, University of Washington 

12:30
Forum Evaluation
12:45
Farewell
Appendix D: June 2003 – April 2004 Publications & Presentations

Publications

Dunwoody, S. (2003) Preparing Graduate Students to Teach: Obligation and Practice.  Journalism & Mass Communication Educator, 58(3), 18-22.

Presentation

Course, Curriculum, and Laboratory Improvement (CCLI) Conference: Invention and Impact: Building Excellence in Undergraduate STEM Education

April 16-18, 2004

Washington DC

Role: Workshop Leader

Sponsor: NSF CCLI Program

Title: Teaching as Research

Presented by: Robert Mathieu, University of Wisconsin-Madison; Cindy Atman, University of Washington & Mark Connolly, University of Wisconsin-Madison
Course, Curriculum, and Laboratory Improvement (CCLI) Conference: Invention and Impact: Building Excellence in Undergraduate STEM Education

April 16-18, 2004

Washington DC

Role: Workshop Leader

Sponsor: NSF CCLI Program

Title: Looking at Learning

Presented by: Cindy Atman, University of Washington, Robert Mathieu, University of Wisconsin-Madison
Course, Curriculum, and Laboratory Improvement (CCLI) Conference: Invention and Impact: Building Excellence in Undergraduate STEM Education

April 16-18, 2004

Washington DC

Role: Workshop Leader

Sponsor: NSF CCLI Program
Title: Using Environmental Impact Analysis for Teaching Interdisciplinary Science

Presented by: James Haynes, SUNY College at Brockport; Michelle Hluchy, Alfred University & Mark Connolly, University of Wisconsin-Madison

Chemical Sciences at the Interface of Education Seminar

March 25-26, 2004

University of Michigan, Chemistry Department

Ann Arbor, MI

Role: Invited Speakers

Sponsor:  Chemistry Department, University of Michigan

Title: Teaching-as-Research and Learning Communities for Present and Future STEM Faculty
Presented by:  Robert Mathieu, University of Wisconsin-Madison & Aaron Brower, University of Wisconsin-Madison

Research and Teaching: Closing the Divide

March 17-19, 2004

Winchester, England

Role: Invited Speaker

Sponsor: Southampton Institute

Title: Teaching-as-Research: A Concept for Change at Research Universities

Presented by: Robert Mathieu

Research and Teaching: Closing the Divide

March 17-19, 2004

Winchester, England

Role: Invited Speaker

Sponsor: Southampton Institute

Title: A Cybernetic Systems Model of Teaching and Research Production:

Impact of Disciplinary Differences

Presented by: Carol Colbeck

Vanderbilt University

February 19-20, 2004

Nashville, TN

Role: Invited Speaker - Foreman Lecture

Sponsor: Department of Physics and Astronomy, Vanderbilt University

Title: If I Had 45 minutes with a New Professor ..."
Presented by:  Robert Mathieu, University of Wisconsin-Madison

Symposium at the Association for the Study of Higher Education (ASHE)

November, 2003

Portland, OR

Title: Improving Teaching and Learning through Cross-Disciplinary, Cross-Institutional Collaboration: Center for the Integration of Research, Teaching, and Learning (CIRTL)

Presented by: Ann Austin, Michigan State University, Roger Baldwin, Michigan State University, Carol Colbeck, The Pennsylvania State University, Mark Connolly, University of Wisconsin-Madison, James Fairweather, Michigan State University, Jeremy Hernandez, Michigan State University
Symposium at the Professional and Organizational Development Network (POD)

October, 2003

Denver, CO

Title: Graduate and Faculty Programs: Companion -Planting or Separate Flowerbeds

Presented by: Ann Austin, Michigan State University, Chris Carlson-Dakes, University of Wisconsin-Madison, Alice Pawley, University of Wisconsin-Madison, Lillian Tong, University of Wisconsin-Madison
Carnegie Initiative on the Doctorate: Chemistry Convening

June 8-10, 2003

Palo Alto, CA

Role: Participants

Sponsor: Carnegie Foundation for the Advancement of Teaching

Robert Mathieu, University of Wisconsin-Madison

Carnegie Scholars Summer Workshop

June 9-13, 2003

Palo Alto, CA

Role: Participant

Sponsor: Carnegie Foundation for the Advancement of Teaching

Robert Mathieu, University of Wisconsin-Madison & Deanna Byrnes, University of Wisconsin-Madison
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