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I
Executive Summary

The Center for the Integration of Research, Teaching, and Learning (CIRTL) is developing an interdisciplinary professional development program in teaching and learning that will prepare graduate students, post-doctoral researchers, and current faculty to meet the future challenges of national STEM higher education. CIRTL is founded on the conceptualization of teaching as a research process (teaching-as-research) and the creation of learning communities favorable toward that transformation. CIRTL is committed to developing a national faculty whose teaching practices enhance the success of all STEM students (learning-through-diversity). CIRTL is a collaboration of the University of Wisconsin – Madison (UW), Michigan State University (MSU), and the Pennsylvania State University(PSU).

The CIRTL Design Experiment - The Delta Program in Research, Teaching and Learning

The Delta Program in Research, Teaching and Learning is the prototype implementation of the CIRTL Professional Development Program at UW. The goal was to have the Delta Program launched by September 2003, and to have the entire program in place by September 2004. CIRTL has achieved these goals on schedule.

The interdisciplinary Delta Program comprises:

· A graduate/post-doc curriculum– Teaching in the College Classroom, Informal Education, Instructional Materials Development, and Teaching with Technology.

· A learning community, with core programs for graduates-through-faculty – Creating a Collaborative Learning Environment, Expeditionary Learning, and Roundtable Dinners.

· The Delta Internship Program in which graduate students and post-docs do teaching-as-research with faculty partners both at UW and at local colleges.

· The Delta Certificate in Research, Teaching and Learning, providing both coherence and certification to graduate/post-doc participants.

· A physical space, Science House, that serves as the community center for Delta.

· A management infrastructure guiding operations, recruitment, participant guidance, liaison with campus units and administration, etc.

Most importantly, Delta is a learning community of STEM graduates-through-faculty. 280 graduates-through-faculty participated in Delta activities from September 2003 to April 2004.

The National Landscape

Describing the national landscape of STEM graduate-through-faculty preparation in teaching and learning, and fostering the national community involved in these initiatives, is an important role for CIRTL. The following are accomplishments of the past year:

· An on-line database of STEM graduate professional development programs. We are complementing this database with a short report that synthesizes the types of initiatives currently underway at the national, regional, and institutional levels. This will provide a framework for deans and others as they plan initiatives on their own campuses.

· CIRTL hosted the CIRTL Forum 2003 in Madison, WI on November 5-6, 2003. The goal was to define the landscape of STEM graduate preparation in teaching and learning at research universities across the nation, and to build connections among programs. 246 provosts and deans, STEM faculty, staff, and graduate students from 60 institutions attended the Forum. Forty-three university teams presented the programs at their institutions and contributed more extensive program overviews, all of which are on-line.

· To understand better how to address, and communicate, teaching and learning needs on specific campuses, needs assessments were undertaken at each of UW, MSU, and PSU.  The UW Study is completed and presented in this report.  These studies can serve as models for other research universities to investigate the needs and interests of their target populations and identify leverage points for change
· The Diversity Team has underway an annotated bibliography of existing research on classroom-based teaching practices, diversity in the classroom, and student outcomes. Subtopics range from classroom climate, curriculum, pedagogies, faculty behaviors and dispositions, to students’ gains in competencies and learning. 

Evaluation

Evaluation activities focused on the prototype Delta Program. An important experiment of process is the Evaluation Liaisons. The Evaluation Liaisons are a group of 10 graduates-through-faculty, each of whom is responsible for coordinating evaluation of his or her development team’s programs (courses, small-group activities, etc.). Members of the CIRTL Evaluation and Research Team act as consultants at the 0.1 FTE level. This model is important since it does not rely on a major investment from professional evaluators, and thus can function both for the Delta Program after CIRTL funding is finished and at other universities in the CIRTL Network without requiring major external funding. First evaluation reports are available under separate cover.

In January 2004 CIRTL established on-line an electronic database system to record each Delta event and the Delta activities of all participants. In April 2004 a census survey was administered to all STEM graduates-through-faculty at UW to establish a baseline measure of their conceptions of undergraduate teaching and their undergraduate teaching practices. 

Building The CIRTL Network

MSU and PSU are the prototype institutions for how successes in the Delta Program can be fostered at other research universities. Extensive efforts have begun at both MSU and PSU to lay the foundations for implementing CIRTL ideas and to begin establishing bridges with UW and Delta. At MSU the approach is to start from extensive involvement of deans and faculty in leadership positions, while at PSU the approach builds on STEM faculty who themselves are developing professional development programs in teaching and learning.

In preparation for developing a CIRTL Network of 10 research universities, CIRTL has developed a framework for selecting institutions based on size of institution, number of STEM doctoral graduates produced, geographic location, population served, and present professional development programs. Data collection on research universities is underway, and based on these data CIRTL will categorize institutions and approach an initial set of 7 institutions for membership in the CIRTL Network. 

II
Introduction

“What is CIRTL about?”

“Preparing STEM graduate students and post-docs for successful careers

that integrate forefront research and superb teaching and learning.”

This short answer introduces the Center for the Integration of Research, Teaching and Learning (CIRTL) to interested science, technology, engineering and mathematics (STEM) graduate students and post-docs. It resonates with them, because they want to have successful careers, they are excited about their research, and because they want to be excellent teachers. They are confident that graduate school is preparing them to be forefront researchers; they have serious doubts about their preparation to be superb teachers. At the same time, they wonder, “Is it really possible to integrate research and teaching in my graduate education? Isn’t research all that matters for getting a faculty position? What will my advisor say? I already don’t have enough time for everything!” 

Equally important, STEM faculty, academic staff and deans also resonate with the CIRTL goal of integrating forefront research and superb teaching. They play a crucial role in teaching and modeling for undergraduates, and in guiding the graduate students and programs at research universities. CIRTL seeks to create paths for faculty and staff to achieve and mentor success in both research and teaching. Of course, they too face challenges balancing among their many responsibilities and goals.

And so the question that CIRTL has set out to answer is:

Can and will research universities prepare present and future STEM faculty for 

successful careers that advance their disciplines in both research and teaching?

Since graduate students at research universities become the faculty at most colleges and universities around the nation, the answer may determine whether STEM higher education can make the advances being asked of it by the nation.

CIRTL is a design experiment based on three core ideas: teaching-as-research, learning communities, and learning-through-diversity. The scope of the experiment includes graduate students, post-docs, faculty and academic staff (“graduates-through-faculty”) in all STEM departments at major research universities. The experiment begins with an intensive prototype program development, implementation and evaluation at the University of Wisconsin – Madison (UW). Shortly thereafter, CIRTL will explore whether the successes of the prototype can be integrated into two other major research universities, Michigan State University (MSU) and the Pennsylvania State University (PSU). Finally CIRTL will seek to build from the lessons at those three institutions and develop a CIRTL Network of 10 research universities, each of the ten integrating the successes of all into their graduate programs as appropriate to their needs.

In Year 1 CIRTL took major steps in laying the foundations for addressing the question above. Major efforts were made to understand successful initiatives around the nation through the creation of a database of STEM graduate programs in teaching and learning, through a national Forum attracting 60 research universities, and through a scholarly analysis of the national landscape. The prototype CIRTL Professional Development Program in Teaching and Learning is in full operation at UW as of April 2004 under the name of the Delta Program in Research, Teaching and Learning. The evaluation machinery is largely in place, including the development and implementation of needs assessments, a participant and event tracking system, a baseline census on teaching and learning practices, and evaluation strategies for the major components of the CIRTL Professional Development Program(CPDP). Finally, groundwork is being laid at both MSU and PSU for adaptation of successful outcomes from the Delta Program.

This report, complemented by the Evaluation Reports and by disseminated CIRTL products in the Supplementary Documents (both under separate cover), discusses these Year 1 (May 2003 – April 2004) accomplishments in detail. The report is best understood with knowledge of the CIRTL Strategic Plan, but does not require it.

III
Mission Statement and Goals (from CIRTL Strategic Plan, 2003)
The Center for the Integration of Research, Teaching, and Learning will develop a national faculty in science, technology, engineering, and mathematics committed to implementing and advancing effective teaching practices for diverse student audiences as part of their professional careers.

To accomplish this mission, CIRTL will create, implement, and transfer on a national scale an interdisciplinary graduate-through-faculty professional development program in STEM higher education, founded on teaching-as-research activities implemented within learning communities that achieve success for all students.

Specifically, the 5-year goals of CIRTL are to:

1. create effective strategies and tools for preparing graduates-through-faculty to use and improve best practices in STEM teaching and learning, with special attention to the needs of diverse student audiences;

2. create graduate-through-faculty learning communities that promote, support, and sustain improvement of teaching and learning practices;

3. develop and implement strategies for transferring the CIRTL Professional Development Program in Teaching and Learning between research universities and for institutionalizing it at these universities;

4. produce cohorts of STEM graduate students and post-doctoral researchers who are launching new faculty careers at diverse institutions, demonstrably succeeding in promoting STEM learning for all, and actively engaging in improving teaching and learning practice; and

5. become a center of a national conversation about professional development in STEM higher education teaching and learning.

IV
Fundamental Principles

CIRTL is based on the hypothesis that graduate-through-faculty success in teaching and learning will be promoted by integrating three powerful ideas – teaching-as-research, learning communities, and learning-through-diversity.

Teaching-as-Research 

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

Through teaching-as-research, STEM faculty will engage in their teaching in the same way they engage in their research—by hypothesizing, implementing, observing, analyzing, and improving. This approach to teaching aligns with the skills and inclinations of STEM graduates-through-faculty and promotes their investment in teaching reform. Equally important, teaching-as-research leads directly to ongoing improvement in STEM undergraduate education. The CIRTL conceptualization of teaching-as-research is more fully defined in Appendix A1.

Learning Community

Learning communities bring together groups of people for shared learning, discovery, and generation of knowledge.  CIRTL learning communities will create opportunities and experiences that support and promote teaching-as-research. Critically, these communities derive from and are led by the STEM graduates-through-faculty; that is, they are “of STEM graduates-through-faculty”. Thus, the members of such communities are deeply integrated within their research universities and become foundations for long-term change.

Development of graduates-through-faculty in teaching and learning will be achieved in a collaborative environment that actively engages all participants, much like STEM research teams and laboratories. Graduate-through-faculty learning communities promote growth in teaching skills through ongoing collaborative relationships and activities, and foster a shared identity based on values of learning, teaching, and professional development. Such learning communities have proven successful at aligning participants with institutional goals and values, and developing the networks necessary for institutional change. Moreover, successful learning communities recruit participants who are interested in but not yet committed to change. The CIRTL conceptualization of learning community is more fully defined in Appendix A2.

Learning-through-Diversity

Excellence and diversity are necessarily intertwined. Teachers and students bring a variety of experiences, backgrounds, and skills to the teaching and learning process. Effective teaching capitalizes on these rich resources to the benefit of all.  Learning and success of all students is enhanced when learning environments foster engagement and interaction of all students 

No single teaching model is applicable for all learning situations, for all students, and for all teachers. The challenge to present and future STEM faculty is to create flexible learning environments that foster learning for all. Three principles guide CIRTL in assisting present and future faculty to intentionally promote success for all students: 1) formation of collaborative communities of scholars, 2) creation of inclusive climates, and 3) development of equitable teaching and learning environments. The CIRTL conceptualization of diversity is more fully defined in Appendix A3.

CIRTL seeks to integrate these three ideas – teaching-as-research, learning community, and learning-through-diversity – seamlessly into every product and activity.

V
The Launch of the Delta Program in Research, Teaching and Learning

The Delta Program in Research, Teaching and Learning is the prototype implementation of the CIRTL Professional Development Program at UW. With the completion of the CIRTL Strategic Plan in May 2003 the core elements of the program were largely conceptualized. The charge to the CIRTL Development Teams was to have the prototype launched as the Delta Program by September 2003, and to have the entire program in place by September 2004. This rapid timeline was required in order to have an operational laboratory for development, evaluation, and research. CIRTL has achieved this goal on schedule.

The Delta Program is outlined in Table 1. The implementation, preliminary evaluations, and Year 2 plans for each of these programs are presented in Section VI. Here we give an overview of the participation in these programs from Summer 2003 through Spring 2004. We note that a Participant and Event Tracking System (Section VII) is operational, from which these numbers are easily derived at any time.

Table 1

	Delta Program in Research, Teaching and Learning
	Number of Participants

	
	Summer

2003
	Fall

2003
	Spring 2004
	Summer

2004

	Curriculum
	
	
	
	

	College Classroom
	11
	16
	
	TBD

	Instructional Materials Development
	
	
	21
	

	Teaching with Technology
	
	
	10
	

	Informal Education
	17
	12
	
	TBD

	
	
	
	
	

	Learning Community Programs
	
	
	
	

	Roundtable Dinners
	
	102*
	135*
	

	Expeditionary Learning
	
	15
	
	

	Creating a Collaborative Learning Environment (CCLE)
	
	17
	13
	

	Integrated Learning in Science and Engineering (ILSE)
	
	141*
	
	

	Workshops, retreats, one-time events
	
	175*
	43*
	TBD

	
	
	
	
	

	 Internships
	
	
	launched
	TBD

	
	
	
	
	

	 Delta Certificate Program
	
	
	launched
	TBD


* Includes multiple counts for multiple participations.

In total, 280 STEM graduates-through-faculty participated in at least one Delta event. 87 participated in courses, 32 participated in “high-commitment” learning community programs, and 116 participated in at least one Roundtable dinner.

The participants are highly interdisciplinary, coming from more than 60 STEM departments. Broadly, 94 come from the College of Letters and Sciences (primarily physical sciences and mathematical sciences), 71 from the College of Agriculture and Life Sciences, and 54 from the College of Engineering.

The participants derive from all career stages. 127 are graduate students, 28 are post-docs, 58 are academic staff and 67 are faculty. As expected, with the exception of the IMD course (see below), the faculty and staff participation is entirely in learning community programs or as instructors for the courses. 

An important variable that we are measuring will be the impact of “dosage,” or number of events in which a given person participates, on outcomes. Obviously one year is not representative, but it is notable that 158 of the 280 participants have already participated in 2 or more Delta events. The frequency of repeat participation is comparable across career stages. We also note that 10 graduate students and post-docs
 have taken 2 or more courses or “high-commitment” learning community programs. Of course, Delta has only been underway for one academic year. We also anticipate a significant increase in multiple participation with the recent launch of the Delta Certificate.

In summary, the CIRTL design experiment at UW is in operation, it has already attracted 280 graduates-through-faculty, and evaluation and research has begun as discussed in Section VII. But to put the vision of CIRTL and Delta in a more human form, we end this section with the story of Trina McMahon, Assistant Professor of Civil Engineering at UW. Prof. McMahon was a member of one of the Creating a Collaborative Learning Environment groups in Fall 2003. She then joined one of the graduate-through-faculty teams of the Instructional Materials Development course in Spring 2004 and began development of materials to teach Introduction to Environmental Engineering (CEE 320). She wrote a successful proposal to the Dean of Engineering to obtain $10,000 to fund further development and evaluation of these materials. Meanwhile, during a conversation after a CCLE meeting, she learned that a Computer Science graduate student in her group taught a course related to her proposal. She has since hired her to do this work with the hope of this student being a Delta intern next year.

This story is an example of the rich opportunities made possible by a vibrant learning community. Exemplars are seldom typical when cited, but by making visions real they can become typical. Ultimately CIRTL will have been successful when Trina McMahon is one of many.

 VI
CIRTL Professional Development Program (CPDP) 

The core product of CIRTL is an evaluated professional development program for STEM graduates-through-faculty built on the principles of teaching-as-research, learning community, and learning through diversity. The initial CPDP design is fully discussed in the CIRTL Strategic Plan, but the essential objective is to create a highly integrated learning community that will provide participants with a wide variety of entries to teaching-as-research and learning-through-diversity experiences. More specifically, participants in the CPDP will experience a coherent, consistent, and reinforced approach to teaching and learning around these goals: 

1. Goals for Participants

· Develop and apply concepts and skills of teaching-as-research.

· Acquire foundational knowledge in pedagogical and assessment skills as appropriate to topic.

· Develop and apply skills that promote successful learning for all students.

· Experience disciplinary and interdisciplinary teaching and learning communities.

· Develop a commitment to ongoing improvement of student learning.

At the program level CIRTL seeks to create a CPDP that achieves these goals:

2. Goals for Program Design

· Provide opportunities that are both discipline-specific and interdisciplinary.

· Provide multiple delivery formats and activities that serve all members of the graduate-through-faculty community.

· Design for scalability to numbers that provide a critical mass to effect culture change on campuses.

· Design for sustainability and adaptability across research universities.

The prototype CPDP implemented in the Delta Program consists of courses, learning community activities, and internships, as laid out in Table 1. Each component of the Delta Program was created, implemented, and evaluated by associated CIRTL Development Teams. These teams comprise interdisciplinary graduates-through-faculty from both STEM and social/educational sciences, a collaborative approach that has proven critical to designing successful learning experiences for STEM graduates-through-faculty. 

The Year 1 reports of each team are presented in this section. Appendices B1-B7 include supporting materials such as team memberships, URLs, and syllabi. Extensive evaluation reports are given in the team Evaluation Reports, under separate cover. 

A) College Classroom Team

In the rapidly changing world of higher education, the classroom remains a primary venue for STEM teaching and learning. Anchored in the concept of teaching-as-research, the primary goal of the College Classroom course is to provide students with the knowledge and skills to continuously inquire into their teaching and thereby enhance their students' learning.  Participants explore a wide range of learning theories, teaching practices, and assessment techniques, and come to view their classrooms as sites for teaching-as-research in which they adjust their teaching to maximize their students' learning. 

Team Goals

Initially, the primary goal was to design, implement, and evaluate two versions of the course “Teaching Science and Engineering: The College Classroom”. The first version was a prototype offered as an intensive experience in Summer 2003. The second version was a semester-long experience in Fall 2003. During the course of the year this goal was expanded to include designing a second intensive version to be offered to new faculty and graduate students jointly at PSU, MSU and UW.

Overview of Achievements, and Challenges

Achievements

“Teaching Science and Engineering: The College Classroom” 

            Summer 2003; UW; 2 weeks, 6 hrs/day

Clif Conrad (Educational Administration), Sandra Courter (College of Engineering), Gina Svarovsky (Educational Psychology)

11 graduate students; mechanical engineering, chemistry, physics, materials science, industrial engineering, land resources, communicative disorders, educational administration

“Teaching Science and Engineering: The College Classroom” 

Fall 2003; UW; 1 semester, 2 hr/week

Sandra Courter (College of Engineering), John Wright (Chemistry), Joan Kwako (Math Education)

16 graduate students; electrical engineering, chemistry, mathematics, medical physics, materials science, industrial engineering, biomedical engineering, environmental studies, dairy science.

Thus 27 graduate students, representing diverse populations with respect to gender (9 men, 6 women), discipline, position, experience, and learning style, formed two learning communities within which they came to appreciate the interconnected cycle of learning, assessment, and teaching. Specifically:

· students demonstrated an understanding of teaching-as-research and the ability to apply a wide rage of assessment practices, learning theories, and teaching practices;

· students’ perceptions of their classrooms changed from a teaching perspective to a student-centered learning perspective;

· students used concepts such as formative assessment, best practices, an absolute grading scale, and objectives in their micro-teaching, and stated that they planned to use these in their future teaching as well;

· students rated the class as helping a great deal in areas such as developing their strengths as a teacher, their ability to self-reflect, their ability to teach and assess, and their awareness of the diversity of their students.

Students also finished the course with portfolio products from their learning activities including: 

· a discipline-specific curriculum that integrated active learning, including learning plans, syllabi, assessment tasks, and a grading philosophy; 

· micro-teaching experiences complete with a learning plan, peer review, revised micro-teaching, and reflection; 

· multiple iterations of a teaching and learning philosophy;

· response papers related to issues in teaching and learning in higher education.

Students reported that their experience in the College Classroom course encouraged them to seek out other professional development opportunities, and especially those sponsored by the Delta Program.

For sustainability and adaptability across research universities, the team members used and collected resources to add to the CIRTL library, and developed a course portfolio including syllabi and materials that will be the foundation of forthcoming modules for use throughout the CIRTL Network.

The team has also begun to explore multiple delivery formats:

· Plans are in place to adapt the material to a one-week intensive experience for new STEM faculty and graduate students through the Science and Engineering Education Scholars Program to be hosted by Penn State, July 25-30, 2004. 

· Team-members initiated collaboration with the Foundation Coalition, an NSF-funded engineering coalition, for an online distance education format that serves graduates-through faculty.

Challenges

· Being explicit about both diversity and learning community concepts is important; for example, students often did not recognize that they were part of a learning community within the class and designers of learning communities as they developed a learning plan and curriculum.

· While four minority groups were represented in the largely white student populations, African American and Hispanic students were not represented at all. 

· Identifying incentives and funding to sustain new members of the teaching teams needs attention.

· Engaging STEM faculty in their graduate students’ professional development remains a challenge; a minority of students reported that their advisors were unaware of their participation in the courses.  By designing in involvement of the students with a “real” UW course or other teaching experience, we may be able to increase the level of STEM faculty engagement. 

Summary of Evaluation Findings

The evaluation tools included the student products as authentic assessments, the Student Assessment of Learning Gains (SALG) survey, peer-review focus groups on the last class day, and pre- and post-surveys.  Our evaluation results are described in the College Classroom Evaluation Report in terms of participation, satisfaction, learning gains, and application.    

The evidence shows that students met the course learning objectives.  Students reported in the SALG survey that the group discussions, peer reviews, teaching and learning philosophy examples and workshop, and the micro-teaching experience were significant in contributing to their learning and growth. In the areas of assessment and teaching-as-research students demonstrated significant understanding of STEM teaching and learning issues.  This was evident in their learning plans, in the improvements they made from one draft to another, and in the peer-review comments in the micro-teaching experience.  In fact, the micro-teaching experience was identified by both summer and fall students as the most significant learning experience; this is important to know since the time commitment to this activity is considerable. 

Plans for the Coming Year

Faculty Engagement and Student Practice: While we have established the value of our present learning activities, students benefit both in skill and commitment when they apply new concepts in real environments.  This idea underlies the Delta Internships, and we wish to explore integrating similar – but smaller scope – experiences within the College Classroom course.  We hypothesize that a design project will both 1) engage more STEM faculty with graduate students’ professional development in teaching and learning and 2) provide both STEM faculty and students with hands-on learning of effective practice.  

We envision integrating into the course design projects where participants will work to enhance learning in an existing undergraduate course. Teams of students will work with the faculty associated with the course to review the course design, assess student learning, and make improvements throughout the semester.  Students will meet regularly with the faculty to identify questions about the students’ learning, gather and analyze evidence, build on the work of others, reflect on findings, and finally go public with tools or lessons learned.  In collaboration with the faculty of both the College Classroom course and the undergraduate course, students will take responsibility for this “teaching-as-research” experience to enhance student learning and will identify “micro-teaching experiences” within the design project.  Their systematic inquiry and activities may include designing and assessing a classroom assessment technique, an exam, a writing assignment, a rubric, or a different approach to teach a specific concept. During this next year, we envision incorporating three or four undergraduate courses as the “curriculum improvement projects,” as these design projects may be called.  

Distance-based professional development program:  While we recognize the value of face-to-face, traditional teaching and learning experiences, we will explore the use of technology to build and sustain learning communities at a distance.  We have initiated collaboration with the Foundation Coalition, an NSF-funded engineering coalition, for an online distance education format that serves graduates-through-faculty. We will work with interns who have completed the Teaching with Technology course to accomplish this goal.

Evaluation of summer intensive and semester-long experiences

The team is embarking on a detailed evaluation of the relative impacts of the intensive summer course and the semester-long approach.

B) Informal Science Education Team

The Informal Science Education Team, with faculty, staff and graduate student members from UW and PSU, seeks to encourage STEM graduates-through-faculty to develop and practice skilled interaction with various publics regarding science and technology, and to do so through the lens of “teaching-as-research.”  Our overarching description of informal science education is “enhancing learning about science and technology in venues outside the formal classroom.” 

The core objective of the informal education program is to familiarize participants with the skills needed to enhance public understanding of what STEM researchers are doing, why they are doing it, and what they are learning.  To achieve this, course participants conceive, create, implement, and evaluate a product related to their research for public education. Informal science education has historically operated in an analytical vacuum, with little understanding of audience or impacts.  Thus our emphasis on teaching-as-research can make a substantial contribution in this domain.  

Team Goals

The goal for Year 1 was to design, implement, and evaluate two versions of an informal education course. The first version was a prototype offered as an intensive experience in Summer 2003. The second version was a semester-long experience in Fall 2003. At PSU the goal was to lay the foundation for informal education professional development by designing, implementing, and evaluating a professional communication course in engineering.

Overview of Achievements and Challenges

Achievements

“Teaching Science to the Non-Scientist” 

            Summer 2003; UW; 1 week, 2 hrs/day

Steve Ackerman (Atmospheric & Oceanic Sciences), Mohammed Doughlah (Life

            Sciences Communication)

16 graduate students, 1 post-doc; atmospheric and oceanic sciences, industrial engineering, chemistry, zoology, astronomy, curriculum and instruction, medical physics, neuroscience, material sciences

“Informal Science Education for Scientists: A Practicum” 

Fall 2003; UW; 1 semester, 2 hr/week

Steve Ackerman (Atmospheric & Oceanic Sciences), Sharon Dunwoody (Journalism)

12 graduate students; physics, chemistry, animal science, atmospheric sciences,

           industrial engineering, forest ecology and management, astronomy, and genetics.

“Multidisciplinary Informal Engineering Education Seminar”

Fall 2003; PSU; 1 semester, 1 hr/week

Akhlesh Lakhtakia (Engineering Science and Mechanics)

6 graduate students: engineering

The Delta semester-long course was designed to emphasize three learning threads: 

· A better understanding of the variety of channels within which informal education can take place, from science museums and their accompanying exhibits and demonstrations to the World Wide Web, from traditional, one-on-one outreach activities to the mass media;

· An introduction and some practice in three generic skills critical to any informal education endeavor: storytelling, explanation, and evaluation;

· An experiential opportunity, in this case an informal education project of the student’s choice that would be designed, implemented, and evaluated in the course of 15 weeks.  

The informal science education projects were as varied as the students’ disciplines and included:

· A program for a weekend science experience that asked young people to learn about chemistry through forensic investigation;

· A Web site illustrating genetic diversity by asking visitors to record some genetic traits of their own and then providing them with population comparisons;

· A poster about the effect of global warming on the atmosphere, for use in science fairs;

· An article for Parade magazine about efficient energy options that may be available to consumers in a few years;

· A demonstration illustrating human impacts on carbon sequestration by trees, for use in area libraries;

· A Web site, in the indigenous language, featuring science information useful to a rural population in India that has no access to such a site at present.

Some of the projects have or will be implemented in upcoming public events hosted by UW.  

As part of project construction, the students subjected their plans to a variety of formative evaluation strategies and often modified those plans as a result.  Two examples include:

· A forestry student attempting to construct a demonstration of how forests sequester carbon was horrified when her formative research suggested that her audience not only knew nothing about carbon sequestration but might not even understand the nature of carbon itself.  She subsequently retooled her project to include more basic explanation.

· Two atmospheric science students intent on building a demonstration about the benefits of radiation for a local science fair sought to better understand how their potential audience felt about “radiation” by querying a sample of individuals, by “googling” radiation on the WWW to see what sites popped up, and by examining published surveys of public attitudes.  The image of radiation that flooded their field of view was negative, so negative, in fact, that the students decided to abandon their idea and opt for a less controversial topic.  

 

The PSU seminar course was focused on helping graduate engineering students to become better educators.  As a spokesperson for research, future graduates may have to persuade fellow citizens, whether government representatives or CEOs and shareholders of private corporations, to fund their research activities.  They may also participate in community affairs, depose before select committees or address visiting school children.  In such informal education experiences engineers need to keep their messages focused on the essentials of the topic. 

The main objective of this 1-credit course was to encourage graduate students to identify two essential features of a specialized discipline and then modify those features for the purpose of an informal education activity.  For example, disciplines employ specialized languages that are often only understood by those experts.  An informal engineering educator who confronts that specialization must transform it in a way that promotes comprehension by a more general audience.  Students delivered presentations on their research topics that were videotaped and peer reviewed.  Using this feedback and the videotapes, students gave revised presentations later in the course.  Participants also tried describing their research in narratives suitable for newspaper publication.    

Challenges

An important short-term challenge is that we need to integrate course structures with the diversity and learning group objectives of CIRTL.  This challenge needs to be addressed in concert with the coming challenges of revising courses based on our assessments. We also need to define team activities that can involve more faculty beyond the core informal science education group.  This is important in building a sustainable program, which should extend beyond the courses themselves. We need to find a means of actively engaging faculty who are not currently teaching these courses.

Summary of Evaluation Findings

“Teaching Science to the Nonscientist”  (Summer 2003)
This prototype course was a first exploration in teaching informal education to graduate students. Student evaluations and instructors’ experiences suggested the following observations and recommendations for future courses on informal education:

· One week (10 hours of in-class contact) is too short. 

· Students are motivated to learn how to explain complex topics.

· Students are very creative when it comes to outreach.

· Students come from a diverse set of backgrounds in science and in experience with outreach.

· It will be important to integrate evaluation and diversity issues throughout the course.  Separate presentations on these topics compartmentalize them.

· Introduce the student project at the beginning of the course, even for a semester-long course. Introducing the project early will allow them to present outreach concepts throughout the course and conduct formative evaluation to help focus the project.

· Present project evaluation to students in terms of how they conduct research.

· Students with little experience in outreach select projects that are too broad.

“Informal Science Education for Scientists: A Practicum” (Fall 2003)

Ackerman and Dunwoody employed a number of evaluative strategies in order to better understand the impact of the semester-long course:

· Student surveys, using both closed-ended and open-ended questions, at the first class session and again at the last class session.  Questions focused on identifying and evaluating student needs and expectations, as well as ascertaining their perceptions of informal science education.  

· In order to assess changes in communication skill, students were asked on the first day of class to compose a brief description of their research as if explaining their work to a stranger “on the bus.”  Students repeated the same exercise on the last day of class and compared the two texts.  

· At the end of the course students and instructors held a large, focus-group-like evaluation.

Highlights of findings include:

· Student perceptions of how informed they were about the skills emphasized in the course (storytelling, explanation, evaluation) increased between the beginning and end of the course at a statistically significant level;

· Also statistically significant was an increased perception that they were now, in fact, better explainers of science to the public;

· However, students did not perceive a similar increase in their storytelling and evaluation skills.  During the post-course focus group, they emphasized a need for more training in evaluation.

· The students’ conceptualization of informal science education did not change.  The students’ pre- and post-descriptions of the arena were almost identical to one another.  

· Project assistant Ron Yaros subjected the students’ written explanations of their research to analysis and found a modest increase in explanatory capability when comparing pre- and post-course efforts.  He notes: “Although the trend indicated overall improvement in text coherence, our quantitative measurement suggests that most students were still using more scientific terminology than an informal audience could easily comprehend.”

“Multidisciplinary Informal Engineering Education Seminar”  (Fall 2003)

Every graduate student delivered a 25-minute presentation on their research topic at the beginning of the course. Every presentation was videotaped. The videotape was given to the presenter at the end of the presentation. The following week, fellow-students provided written feedback, and the presenter submitted a self-critique of their presentation.  After the cycle was over for all participants, each student submitted a two-page report on his/her presentation, as if it were a press report in the Science Times section of the New York Times.  The Faculty Coordinator provided feedback on the draft press reports, and a final version was handed in towards the end of the course.  In the second half of the course, students revised and presented a 20-minute version of his/her earlier presentation.  Peer review was based on improvement and adherence to the feedback provided.  During the last class meeting, each student gave an oral self-assessment of the changes in his/her outlook on informal education activities.  Analysis of video presentations as well as written records of the course is still under way.

Plans for the Coming Year

Planned revisions for the semester-long Delta course:

· We had anticipated that our students would shy away from evaluation, but we were wrong.  Our students seemed eager to learn more about this skill, so we will expand our focus on evaluation in the next iteration of the course.

· We need to incorporate more experiential work and practice in all the essential skills we designate as part of the course. Our students left our course feeling they needed to improve at storytelling and evaluation.  And even though they felt that they had become more skillful at explaining things, our analysis of one of the explanatory efforts showed the improvement to be modest.  

· We may have attracted the choir to this first course.  Our students were uniformly eager to learn about informal science education strategies; some were already engaged in related activities.  Most knew what they wanted to learn when they arrived, so we had little persuasion to do.  Their front-loaded interest and motivation may also explain why we failed to affect their perception of the breadth of informal science education activities; they already knew quite a lot about the domain when they walked into our classroom on that first day.  Will future classes be made up disproportionately of the convinced?  We think the answer is likely to be “yes,” but we must gather data from more time points to test this.  If this turns out to be true, we may want to reduce our emphasis on one of our original course goals: a look at the variety of informal education venues available to scientists.

· While our students seemed uniformly interested in informal science education, there was some evidence that they do not perceive their mentors to be similarly energized by the topic.  At the focus group/debriefing session at the end of the semester, several students admitted that they had not yet informed their advisers that they were taking the course. 

· The team is embarking on a detailed evaluation of the relative impacts of the intensive summer course and the semester-long approach.

C)  SEQ CHAPTER \h \r 1Instructional Materials Development (IMD) Team 

Developing high-quality instructional materials for an undergraduate science course 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; 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.  

The IMD Team starts from the premise that, like research, instructional materials development is enhanced by collaboration. Thus the team is founding their programs on graduate-through-faculty teams.

Team Goals 

The goal in the UW lab was to design, implement, and evaluate an informal education course in the Spring 2004 semester. The team also seeks to create a broader graduate-through-faculty learning community around instructional material development through a monthly brownbag series. At PSU, Dr. Richard Cyr worked with graduate students to develop on-line instructional materials for introductory biology courses that can be adapted by faculty in other departments and other disciplines.

Overview of Achievements and Challenges

Achievements – Instructional Materials Development course  


“Instructional Materials Development in Science” 

            Spring 2004; UW; 1 semester, 1.5 hrs/wk

Robert Jeanne (Entomology), Jim Stewart (Curriculum and Instruction), Lil Tong (Center

          for Biology Education)

11 graduate students, 1 post-docs, 1 staff, 8 faculty; teams of 1 faculty/staff and 1-2 graduate students and/or post-docs in dairy science, entomology, plant pathology, botany, geology, civil engineering, physics

This course is in progress as this report is being written. Every indication is that the graduate-through-faculty team model will be effective. In addition to the diversity in career level, the group is also diverse along the lines of gender (8 women, 13 men), ethnic and national background, learning styles, and teaching experience. Importantly, the teams have interacted enthusiastically and constructively across disciplines. Commonality of learning problems, instructional materials solutions, and the overall approach of teaching-as-research have all served as unifying themes to encourage communication and positive reinforcement among the groups, again strengthening the sense of learning community. 

Design projects include: 

· peer instruction approaches to improve learning of evolutionary concepts;

· visualizing three-dimensional geological formations from a two-dimensional representation;

· exercises to help students understand regression and correlation with respect to heritability;

· labs to engage students in the diagnosis of plant diseases;

· problem-based learning modules to help students learn about medical imaging;

· improved lecture and discussion materials to help students learn about color and color mixing;

· lab exercises to help students understand how phylogenetic trees are built and used;

· development of pre- and post- concept tests for use in physics lectures;

· an interactive simulation module explaining how fluids flow.

Development of the IMD course was informed by a contemporaneous course developed specifically for biology graduate students and taught for the first time in Fall 2003
. The Delta IMD team built on experiences from this course, extending the Delta IMD course to include all STEM disciplines and transforming the participation model by requiring that participants be members of a graduate-through-faculty team with responsibilities for implementing materials in a current or imminent course.  

Considerable time during the class sessions has been devoted to active engagement and team interactions, including group presentations, discussions of reading assignments, and activities generated by outside speakers. Discussion topics included the elements of teaching-as-research, including defining learning problems, gathering and evaluating data to support the existence of each learning problem, generating hypotheses to address the learning problems, searching the databases to find relevant materials on each area of development, assessment and evaluation. We also spent two class periods discussing diversity and how to view each instructional material through a variety of student “lenses”. All of these discussion have contributed to the development of learning community.

Learning community was also enhanced via a course Web site (https://uwmad.courses.wisconsin.edu) established to facilitate work on projects outside of class sessions.  In addition to providing participants access to the course syllabus and logistical information, this site provides access to a growing library of reference articles on topics discussed in class as well as of more specific interest to particular teams. In terms of developing learning community, project teams use the course site to advance their design projects and as an extension of the in-class discussions.  Groups use team-specific ‘portfolio’ areas of the course website to exchange their own materials and discuss progress on their design project.  Each team’s cumulative postings will comprise one component of the graduate students’ portfolios.  Homework assignments have also been designed to encourage participants to share their responses to readings while also using their team forum to apply work in class towards their instructional materials design efforts. Enabling these various communications both within and across teams has helped develop a strong sense of learning community among the participants.

To date, almost half of the teams have implemented their instructional materials in courses being taught this semester, and are working on assessment of results. These will be presented in an informal poster session. Others plan to implement before the end of the semester, while still others are developing materials for courses to be offered in a later semester. In some cases, graduate students and post-docs will continue to work with faculty beyond the class to implement their develop materials in the context of a Delta Internship (see section VI. E on the Internship programs for details).

Achievements - Brownbags

In order to build a graduate-through-faculty learning community at UW around developing and using effective and innovative instructional materials in the STEM disciplines, the IMD team established a monthly Brownbag series. Part learning community, part teaching-as-research, the IMD Brownbag series aims to connect interested individuals and expand the instructional options they perceive to be available.  This forum will also serve as a way for some IMD course graduates to make public their accomplishments in teaching-as-research.  Three brownbags have been held in the Spring 2004 semester, drawing 53 participants: 25 faculty, 19 staff, 4 post-docs, and 5 graduate students.  

Achievements--Penn State Biology Instructional Materials
The instructional materials that faculty and future faculty have developed at Penn State include on-line tutorials and a searchable image/animation database that allows users at any participating institution to quickly locate needed material for use in assessing the outcomes of biology course instruction.  The testing component of the Operon courseware provides instructors with evaluative feedback that allows them to gauge students’ understanding of the material.  As a result of presentations about these materials at disciplinary meetings and at campuses around the country, several universities have expressed interest in using these tutorials in their biology courses.   

Challenges

Because the course participants include faculty and because faculty do not turn over as rapidly as do graduate students, as we work through the pool of interested faculty we foresee finding it increasingly difficult to fill the course with faculty willing to collaborate with a graduate student. This may be ameliorated somewhat by the near endless number of specific instructional challenges available, such that a faculty member working with a new graduate student could quite easily focus on a specific instructional design project without necessarily repeating work done with a prior graduate student.  Some mechanism for continually refreshing faculty participation seems eventually necessary though.

Tracking the effectiveness of the instructional materials generated in the course will be difficult.  Ultimately we would like to know if the instructional materials developed in the course are effective in the undergraduate classroom.  We worked in the course to train all participants in how to assess the learning of the students in their classes. Our hope is that these new practitioners of teaching-as-research will use theses skills to continue to improve their teaching, as well as to inform the Delta IMD team and others in the community as to the effectiveness of their materials as assessed during and after implementation in the undergraduate classroom.  We anticipate the Instructional Materials Brownbag as one such venue in which course participants can share their experiences and results with the larger learning community.

Summary of Evaluation Findings 

Since the initial implementation of the IMD course is underway the assessment data are not complete and their evaluation remains to be done. The questions guiding the evaluation activities for the course are:

Course Structure

· Did the graduate students/post-docs and their faculty/academic staff teammates work together as equals, or did the students tend to defer to their faculty mentors?

· Did teams interact with and gain from each other as they developed their materials, or did they tend to work on their own? 

· Did teams interact with and gain from teams across disciplines as much as they did with other teams from their own disciplines? 

· Did the size/scope of a materials development project influence its success?

Course Content

· Did the participants develop a broader understanding of learning problems for which instructional materials are designed to help?

· Did the participants develop a broader understanding of the range of resources for prior research and design efforts available?

· Did the participants expand their understanding of assessment and identify various kinds of assessment and the particular strengths and weaknesses of particular approaches?

· Did the participants’ designs for instructional materials reflect their engagement with different student ways of learning?

We have used or plan to use a variety of assessment tools to evaluate course structure, participant learning, and participants’ understanding and attitudes regarding teaching-as-research, learning community, and issues of diversity. We will assess the attitudes participants have about working in faculty/staff–graduate student/post-doc teams within an interdisciplinary community.

Although we draw broad conclusions from the evaluation data that are being collected at this time, we can comment anecdotally. Some observations include: 

· the gathering of evidence about the learning problem helped teams focus their efforts on a reasonable solution; 

· the systematic process of researching the literature provided teams with materials to work from, ultimately saving time and improving their products;

· cross-disciplinary sharing has revealed previously unconsidered solutions; and 

· the focus on teaching-as-research has emphasized the need to evaluate and assess instructional material effectiveness. 

 The questions guiding the evaluation activities for the brownbags are:

Attendees

· How did attendees hear about it? 

· What brought them here? 

· How will this change how attendees develop instructional materials?

· What is the most significant idea or information that attendees are taking away from this brownbag?

Presenters

· How will the presentation encourage discussion about new perspectives on the described instructional materials and their use?

· How will the presentation address specific challenges that attendees who are interested in using the approach may face?

Plans for Coming Year

In the coming year we will offer the IMD course again in Spring 2005.  Evaluation of the current IMD course will help direct us for this future offering in regards to its format, time frame, and structure.  We will also continue to support the IMD Brownbag series with the goal of creating a community of instructional materials developers who exchange ideas and offer one another feedback.  

During the coming year, we also plan to connect closely with the Internship program. In fact, several of the graduate students and post-docs in the current IMD course plan to implement their materials in a course in the context of an internship experience.  We also plan to connect with other IMD initiatives on campus, just as we have with the Howard Hughes Medical Institute New Generation Program, including the Institute for Cross-College Biology Education (ICBE) and the Engineering Learning Center (ELC), to help bring the instructional materials generated in the course to curricula.  For example, we hope to connect with instructors involved in these institutes to determine their needs for new instructional materials and encourage them to develop those materials with graduate students or post-docs within the Delta IMD course. 

At PSU, we are developing case studies to be used in conjunction with the on-line tutorials.  In doing this, we are working with a senior graduate student in biology with the goal of training future faculty about how to make better use of class time in promoting a greater depth of student understanding of the material.   Once we evaluate the effectiveness of this approach we will use this project to both better train our teaching assistants as well as to improve the quality of our own courses.  Components of the Operon courseware will be adapted for use in a pilot project to assess the feasibility of developing an on-line computational environment that will provide students with evaluative feedback to help students learn to write better lab reports.  The testing component of the Operon courseware will be extended to allow confidence testing.  In this format, students are provided with evaluative feedback that allows them to gauge not just their understanding of the material, but how confident they are with this knowledge.
D) Teaching with Technology (TwT) Team

The emergence of inexpensive networked computers as a mainstay of daily life in business, education and personal use and the emergence of the World Wide Web as an information source and way of doing business has created a far different learning environment than was found just 10 years ago.  The vision of the TwT course is to provide participants with an opportunity to explore the connections between learning objectives and the appropriate use of technology to meet those objectives. 

Operationally the team has taken a highly distributed approach to teaching the TwT course. A team of nine instructors, each with a unique expertise related to learning technology, designed and implemented the first offering of the course.

Team Goals 

The goal was to design, implement, and evaluate a teaching-with-technology course in the Spring 2004 semester. A key element of the course is the expectation that all students will design a discipline-specific module of instruction, develop an appropriate evaluation design for the module, and evaluate a peer’s module.  

Overview of Achievements and Challenges

“Teaching with Technology” 

            Spring 2004; UW; 1 semester, 1.5 hrs/wk

Greg Moses (Engineering Physics), Gina Svarovsky (School of Education)

10 graduate students; entomology, civil engineering, wildlife ecology, microbiology, astronomy, psychology

The TwT course is about encouraging participants to think deeply about the use of technology in their teaching; the “teaching” part of TwT is kept at the forefront. Participants move away from the idea of “putting my course on the web” to more reflection on course learning objectives, how to achieve them, and how to have technology help. Students are encouraged to see this in the use of course-management tools, on-line video, on-line assessment, on-line content, simulations, visualizations, etc.  

The three major learning goals are for students to:

· critically describe basic instructional technologies;

· make appropriate technological and instructional selections aligned with course learning objectives and diverse student audiences;

· apply teaching-as-research principles to evaluation and data.

The course, presently underway, is divided into three general phases. In phase I the participants review teaching and learning theory. Then in Phase II the participants explore a number of case studies to establish “best practices”. In the final Phase III the participants create their own technology module, giving them an opportunity to put into practice the principles they have developed in the first two phases. We expect students to focus first on learning objectives and then to apply technology to meet those objectives.

Summary of Evaluation Plans

The TwT team identified two major evaluation questions:

· To what extent did the course on TwT change knowledge, attitudes, and skills in line with our objectives?

· To what extent did this TwT course sensitize students to issues related to teaching-as-research, strategies for teaching, diversity, learning community, etc? 

In addition, the TwT team will explore the impact of their distributed approach to teaching the course, both in terms of effectiveness with students and of sustainability of the course.

Assessment data include both quantitative and qualitative feedback from students and instructors.  Most of the questions and instruments have been developed specifically for this course, including a pre/post survey for students (with a comparison group) to gauge changes in attitudes, skills and knowledge as a result of our course. We expect that these instruments will change over time as we continue to enhance and refine them.

The types of feedback collected include:

· Student perceptions of the class and their learning:

· we have asked students to provide written feedback in reflection papers at several times during the semester,

· we ask students both at the beginning and end of the semester for their feedback,

· we have also accumulated student perceptions over the semester by conducting post-class assessments following the majority of sessions.

· Objective measures of student learning:

· we asked students to write weekly responses to focus questions provided prior to each class session,

· we asked students to write a position paper describing their point of view regarding some aspect of evaluation based on the readings,

· evaluation of final project: 

· we ask students to write a design project idea and design project consultation report. 

· we will evaluate student projects and presentations, and each student will also evaluate a peer’s project according to a rubric

· Changes in students knowledge, attitudes and skills:

· Pre/post survey - A pre- and post- survey of participants and a group of comparison graduate students outside the TwT class to answer these questions. (In the future we would like to also consider those students who took our first class but not the second.)

· Instructor perceptions: 

· The team leader and project assistant are providing mid-semester feedback in terms of their perceptions; and

· We will obtain feedback from the nine instructors at the end of the semester.

Based on the first two reflection papers, we are already able to pull out two common themes:

· The students have begun to see the classroom as a research environment and view teaching as a multidimensional activity,

· The students have begun to contemplate both the opportunities and constraints of implementing technology into their teaching practices and learning environments.

Plans for the Coming Year

The TwT course will be offered again in Spring 2005.  After the completion of the Spring 2004 semester the evaluation materials described above will be compiled and a course evaluation report will be completed.  The TwT team will review the report and will develop plans for revising and improving the course.  

The curriculum and the learning environment will both be reviewed. In particular the balance between general principles of matching technology with learning objectives versus more attention paid to the specifics of individual learning technologies will be assessed for future curriculum.  In the Spring 2004 course there was a greater emphasis on general principles. 

The effectiveness (or ineffectiveness) of nine instructors will be reviewed.  The attempt was made to avoid a course with eight “guest lecturers” and instead provide continuity between lessons taught by different instructors.  The continuity was provided by pre-class focus questions and post-class evaluations.  It was also provided by communications between instructors.

In addition, we would like the enrollment to be about 50% larger than this year and so we must explore the marketing of the course.  Suggestions have been made that the course title, Teaching with Technology, sounds too much like what the course is not; that is, learning about course management software or how to build a web page.  

We need to improve gender diversity in the course. The diversity was out of line with experience in other CIRTL courses.  If the conjecture about the title is correct, then this might also explain the gender issue.  The pattern of low female involvement in computer science and technology would explain this.  A longer term goal is offering the TwT course at a distance and including contributions from MSU and PSU.  Offering the course at a distance will involve a great deal more development if it is to be productive for students at three campuses.  This will come following the Spring 2005 offering.

Finally, the use of technology in instruction is an area where CIRTL interns might be particularly valuable in working with technically challenged faculty.  We will develop stronger linkages between the TWT course and its graduates and the Delta learning community, internships and certificate program.

E) Internship Team

The Delta Internship team has been charged with creating and implementing an internship program that will provide STEM graduate students and post-docs with authentic opportunities for teaching-as-research. The team is responsible for developing an operation that will in an ongoing way identify opportunities on campus and at nearby colleges and universities, connect graduate students and post-docs with these experiences, and evaluate the quality of both intern and faculty partner experiences.

Team Goals 

By design the internships follow the courses, where the skills needed for the internships are first developed. Thus the primary goal of the Internship Team was to have a fully operational internship program in place at UW by September 2004, or the beginning of the second academic year of Delta.

Overview of Achievements and Challenges 

Achievements

The Internship Team began with a less defined vision and plan of work than did the other CIRTL Development Teams. Thus a critical accomplishment in Fall 2003 was definition of the five goals of the Internship Program. These are:

1) Interns further develop skills, interests and portfolios, especially in academic environments similar to which they aspire. Participants will reflect on what they have learned as they integrate classroom theory into practice. Interns will also document their experiences in a reflective piece for their portfolios. 

2) Participants implement effective teaching-as-research in various venues. Interns will work in partnership with a faculty or instructional staff member (referred to as their “partner”) on the UW-Madison campus or in another setting to identify a problem in teaching and learning, and then propose, design, implement and evaluate a solution. 
3) Implementation results in improved intern and partner understanding of teaching and learning and improved student learning in the classroom. Interns benefit from their teaching practice, and their teaching-as-research efforts are directed at improving student learning in the classroom. 

4) Interns experience a diversity of student audiences and institutional settings. Interns experience the diversity of opportunities (student audience, campus climate, etc.) personally in their internship as well as through conversations with others in the concurrent program seminar.

5) Intern and faculty or instructional staff partnership leads to continued involvement in the Delta learning community and use of teaching-as-research after the internship. Intern and partner come to value their connection to the larger Delta learning community and continue to be involved. In addition teaching-as-research becomes their natural approach toward teaching and learning that persists beyond the boundaries of this internship.

With these goals established, the next milestone was to define the program. Thus:

· The team reviewed internship programs listed in the CIRTL database to develop the Delta program model, goals and guidelines.

· Focus groups were conducted with several groups of graduate students and post-docs to assess the perceived need for a teaching internship program at UW, and to draw on the collective experience of the participants to generate ideas to devise the best possible program,

· A focus group was conducted with faculty, instructional staff and administrators at a partner institution, the Madison Area Technical College (MATC), to determine incentives for their involvement with the program. Additional focus groups are planned with students who have taken Delta courses previously and with students who are not formally associated with Delta.

· A guidebook and other materials for participants have been written and are in use.

· Initial conversations were held to outline the internship seminar. Designed to bring interns together as a learning community, the seminar will provide a forum for participants to reflect on their experiences, provide constructive feedback on each others activities and discuss common issues and challenges. The seminar will also provide a place for participants to translate their experience into material for their teaching portfolio.
· Development of internship opportunities is underway. Examples of current internship opportunities include:

· Madison Area Technical College – with Barbara Anderegg of MATC Technical and Industrial. An intern 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 assessment.

· UW - Integrated Liberal Studies - with Cathy Middlecamp of UW Chemistry. Interns will help define the topics and curriculum for a new course in Issues in Contemporary Physical. The intern will also create, implement and evaluate a subset of the accompanying instructional materials.

· UW – PEOPLE Program (Pre-College Enrichment Opportunity Program for Learning Excellence). A program to increase enrollment and graduation of ethnic minority and low-income students through hands-on laboratory experiences for high-school students. Interns will develop/adapt instructional materials, use them in the classroom, and assess their efficacy for enhancing student learning.

The final milestone for this first year is incorporating graduate students and post-docs into the program.

· The internship program has been widely advertised, with targeted marketing in Delta courses and events. A launch event for the Delta Certificate Program was held in April 2004 at which the internship program was introduced as an integral part of the certificate program. Partners and students/post-docs were brought together socially to begin to make connections.

· As of April 2004 two students have applied to the program. One will be working at MATC to create a web-based learning object to improve student understanding of a renewable energy topic; the second will be assessing improvements in student learning of abstract comments in chemistry when problem-solving and critical thinking approaches are used. 

Challenges

Our focus groups with graduate students and post-docs have shown that in many cases salary support will be an issue for participation in an internship. However, CIRTL is designing a program that will serve a large number of participants, is sustainable, and is transferable to other universities. Thus the design of the CPDP cannot rely on major external funding, and a core policy is that CIRTL funds are not used to support participants.

Our strategy will be 1) to create funding for interns from the many funding sources that are in place, with particular emphasis on leveraging off of the National Science Foundation (NSF) broader impact initiative, and 2) to create other incentives and rewards for participation in the internship program.

With respect to creating funded opportunities for interns, options include:

· Large research projects have major outreach and instructional materials components, and resources to fund graduate project assistants in support of those projects,

· The many individual investigator and CAREER proposals being submitted to NSF are all required to have broader impact components. Mathieu has been actively working with Principal Investigators (PIs) to strengthen their broader impact proposals through Delta. Typically the PIs have excellent ideas but little experience or capacity to execute them. Delta courses provide that capacity to their graduate students or post-docs, and the internships allow them to execute the ideas. At the same time the PIs are improving the future academic workforce. It is a compelling  argument in support of including a project assistant salary in their budgets, and in Spring 2004 the funding success rate has been high.

· Teaching assistantships are natural venues for doing Delta interns, and we are working with department chairs to use teaching assistant (TA) money for the improvement of their courses. If the interns add value, we see this as a route to institutionalization of Delta.
· STEM education funding – both external and internal - is also increasing on campus, especially with respect to diversity issues.
With respect to other rewards, internships are an integral component of the Delta Certificate in Research, Teaching and Learning. More broadly, internships are a path to demonstrated experience in teaching, to portfolio development, and to letters of recommendation with respect to teaching. All of these aspects enhance success at obtaining faculty jobs, and thus align with one of the primary concerns of graduate students, post-docs and (hopefully) their research advisors.

A challenge anticipated for the coming year will be developing sufficient internship opportunities, and particularly recruiting UW faculty partners. Ultimately our hypothesis is that interns will create real value for faculty seeking to improve their courses, and once that is established recruiting faculty partners for partnerships will become as institutionalized as recruiting advisors for research assistantships. Whether developing the first generation of faculty partners will be difficult remains to be seen.

A related challenge is the issue of intern performance and accountability, especially if the faculty partner is not providing funding for the work being done.

Summary of Evaluation Findings

Focus groups have been and will continue to be used to provide formative data for program design. Two focus groups were conducted with graduate students, post-docs and academic staff (2 of 10 total participants) in the STEM disciplines during the fall of 2003. The goal of these conversations was to learn two things: 

· Is there interest in or the need for a teaching internship program at UW-Madison? And if so, 

· How can the Internship Program Development Team create the best possible program? 

Another focus group was conducted during the spring of 2004 with faculty, instructional staff and administrators at our partner institution, MATC. The conversation was intended to explore the following ideas: 

· What are the incentives to faculty/instructional staff/MATC as an institution, to work with an intern? 

· What could an internship at MATC look like, particularly if it involved different people, departments, projects and questions? 

Participants included three faculty/instructional staff members and four administrators from MATC.   
The MATC focus group generated a list of potential outcomes of (and incentives for) having MATC engage in this program. Examples include: 

· Working with an intern who is interested and excited; 

· An opportunity to incorporate into current courses assessment techniques, to measure success of student learning, and think about changes to make based on this formative information; 

· An opportunity to form a learning community at MATC; 

· Ideas from UW-Madison feed back into MATC; 

· Project plus product ( i.e., instructional materials in bioinformatics; 

· An opportunity to develop a culture of looking at assessment within MATC as an institution. 

These ideas have stimulated discussions about how best to form relationships with partner institutions like MATC and support the broader changes this partnership may help catalyze on that campus. For Delta, one current question is how to support/facilitate formation of learning communities of faculty and instructional staff at MATC while they are partnering with Delta interns.

Plans for the Coming Year

· Recruit faculty to offer internship opportunities and to become partners with interns. 

· Discussions are ongoing to define the internship seminar. The goals of the seminar are three-fold: 

· build an intern learning community within Delta;

· provide peer feedback on teaching activities;

· provide a forum in which participants translate their experiences into a reflective piece for their portfolio. 

The seminar will be piloted with the first cohort of interns during either the summer or fall of 2004.

· Additional focus groups, including:

· Past Delta course participants to assess their perceived need for such experiences, as well as their feelings of preparedness to do an internship after completing a Delta course; 

· Graduate students and post-docs who are not formally associated with Delta, to better understand the incentives and impediments to their participation in such a program; and 

· Faculty and instructional staff, to develop an understanding of their perception of graduate training, the need for and/or relevance of this type of experience and finally, both impediments to and incentives for their participation in the program.

· Similar to the original development of the program, the program evaluation plan will be created through a review of evaluation plans of other internship programs nationally. Evaluation materials and instruments in use in Delta courses and other activities will also be reviewed. 

· Program documentation is an ongoing activity. It serves multiple purposes: archival for team and internal Delta use; program evaluation (formative and summative); to assist eventual institutionalization of program activities at UW; to facilitate transfer of program ideas to other CIRTL campuses.

F) Diversity Team

The CIRTL premise with respect to fostering success for all students is that learning by STEM students is enhanced when the classroom fosters interaction and engagement of students irrespective of race, gender, or socioeconomic background. This premise underlies our core idea of learning-through-diversity. Thus successful models of teaching and learning address multiple audiences at multiple levels to the benefit of both students and faculty.  

Team Goals

The goals of the diversity team are to: 

· increase the awareness of the impact of teaching practices and classroom climate on differential student learning, 

· document status and increase the awareness of student outcomes in STEM courses, 

· expand faculty and future faculty repertoires of teaching strategies, and 

· infuse diversity throughout CIRTL initiatives such as Delta.  

Central to the accomplishment of these goals is the CIRTL Diversity Institute. Thus a primary goal for the past year was to lay the groundwork for starting the Institute in September 2004.

Overview of Achievements and Challenges

The CIRTL Diversity Institute

The primary objective of the Institute is to create a forum for engaging those scholars, STEM faculty, future STEM faculty, and college administrators whose mission is to promote success for all capable STEM college students in STEM disciplines. We have created a plan for the Institute, and we are currently recruiting CIRTL Scholars as well as participating departments, faculty and graduate students. The Diversity Institute will connect teams from two STEM departments in each of our three participant institutions - UW, PSU, and MSU - with a team of CIRTL Scholars, selected for their expertise in promoting success for diverse students in STEM disciplines.  Over the course of one academic year, August 2004 - May 2005, graduates-through-faculty from these participating institutions will do teaching-as-research in their classrooms to determine which strategies assist them in engaging their students and promoting their learning.  CIRTL Scholars, with appropriate disciplinary expertise, will support the participant graduates-through-faculty in this process.  The CIRTL Scholars will also amplify the resource materials created by the diversity team and create new resource materials that will enable STEM faculty to engage diverse students.  Institute participants will field-test these resource materials, and these in-class experiences will provide data for further resource refinement.  These resource materials, described under the “increasing awareness” and “expanding repertoire” sections below, will ultimately be widely available to STEM instructors through publication and on the World Wide Web.

The diversity team is currently in the process of recruiting the Institute participants and the CIRTL Scholars.  

Increase awareness of the impact of teaching practices and classroom climate on learning

The first step toward this goal is to produce an organized body of knowledge about:

· effective teaching practices for diverse students;

· students’ experiences with different curricula;

· equitable classrooms practices conducive to learning.  

To accomplish this task we are creating an annotated bibliography summarizing effective teaching practices.  Our objective is to have a first-draft working database when the Diversity Institute is initiated in August 2004.  This database will then be augmented and refined in consultation with the CIRTL Scholars and participants during the course of the institute.

We have established key criteria for inclusion in the database and are collecting and summarizing articles.  In mid-August 2003, a survey was sent to Delta participants and CIRTL leadership requesting their assistance in developing a framework to guide our literature review.  The survey listed 10 questions that the diversity team determined the database should answer and survey respondents were encouraged to add additional questions related to diversity and teaching practice in STEM fields, and to signify the relative importance of each question for inclusion in the annotated bibliography.  The responses enabled us to select descriptors (Appendix B6a) allowing us to collect and organize information on three topics: 

· classroom-based teaching practices; 

· diversity in the classroom;

· classroom-based student’s outcomes.  

Subtopics range from classroom climate, curriculum, pedagogies, faculty behaviors and dispositions, to students’ gains in competencies and learning.  As of April 2004, we have located 165 references: 69 of them have been stored in an EndNote database, and 2 references have been fully summarized in STEM accessible language. 

Document status and increase awareness of student outcomes in STEM 
 We will collect institutional data regarding student outcomes and identify gatekeeper courses.  These data will be presented to UW STEM departments that administer these courses, in conjunction with an invitation to work with the diversity team to improve student outcomes using the strategies field-tested during the Diversity Institute. 

We are currently in the stage of developing methods to search university databases in order to follow students through UW and correlate their persistence, or lack thereof, with key indicators such as gender, ethnicity, socioeconomic status, high school, test scores, and prior science and math background.  

In a pilot study currently underway, we are using one first-semester introductory chemistry course as a starting point, and following all the students in that class through two semesters.  We take data for enrollment as of the end of subsequent semesters, and sort the students according to whether they are still enrolled in a course that we have identified as a likely pre-STEM major course (chemistry, math, physics, and biology are common prerequisites for virtually all STEM freshmen and sophomores.)  The “still in science” versus “left science” groups will be analyzed for correlation with key indicators; at the present time we are developing search methods for conducting this analysis. 

Expand faculty and future faculty repertoire of teaching strategies

 SEQ CHAPTER \h \r 1The Diversity Team is developing resources that present specific strategies, tactics, and techniques for fostering an inclusive STEM classroom. These resources ultimately will include a video, a Handbook for instructors, faculty and future faculty, and a set of highly interactive computerized case Scenarios. For the Handbook, we envision an edited volume of original essays and published articles that illustrate principles of good teaching practices. The Handbook models infusion of diversity throughout a course by focusing not only on multicultural teaching, but also on other aspects of teaching that at first glance seem to be unrelated to diversity.  The Handbook aims to help future faculty with their first STEM teaching experience, and to provide experienced instructors with new approaches.  We do not intend for the Handbook to be a comprehensive teacher-training manual; instead we hope to pique interest, model how to integrate diversity throughout teaching, and encourage future faculty to foster inclusiveness in the context of their STEM teaching experience. We anticipate that the Handbook will become a reference source for all STEM higher education teachers. We have designed the Handbook for adaptation; only two sections are institution specific, the introduction and the list of diversity related campus resources for students and faculty. 

The Handbook is organized as if one were preparing to teach for the first time, and includes ten sections (Appendix B6b).  Sections include: “Getting Started” which offers an overview of teaching in STEM and provides advice from more senior faculty to new teachers, “Preparing to teach” which includes a check list of things to do before class begins, ideas on developing a syllabus, planning and running a lab, and how to deal with nervousness, “Teaching to Diverse Learners,” which includes essays on learning styles and non-facilitating teaching behaviors. The section “Getting Students Involved in Learning,” which furthers the idea of an inclusive classroom, describes a range of classroom teaching practices, and aims to encourage instructors to experiment with various teaching approaches.  The concluding section offers a detailed listing of resources on campus for assisting with teaching and learning with diverse student audiences.  The key feature of the Handbook is that for each essay and across all sections diversity is addressed.  Materials from the Handbook were collected in 2003-2004, used in the August 2003 retreat, and have been circulated in other campus settings.  In addition, the Handbook will be available on the web. We will have a working draft of the Handbook when the Diversity Institute is initiated in August 2004.  

Weave diversity throughout CIRTL and Delta 

This goal seeks to engage other Delta development teams so that diversity issues are incorporated in all facets of the project.  One of our first tasks was to increase the awareness of the CIRTL leadership to issues of diversity.  In collaboration with the Learning Community Team, we conducted a workshop on August 14, 2003, aimed at the individuals who as team members were key in the design and implementation of the Delta program. Twenty-five CIRTL leaders participated; few reported much prior awareness on how to improve classroom climate and learning for diverse audiences, and a majority reported gaining awareness as a result of the workshop (see Table 2).  We have since received several invitations across the UW campus to replicate this workshop, and we received requests from other CIRTL teams to assist them in addressing issues of diversity in their course or program.  To date we have worked with the College Classroom team, supporting them in their efforts to integrate diversity issues in to their course, and they report positive experiences using our instructional materials.  

	Table 2. Summary of gains in knowledge about diversity issues as a result of workshop

	Activity
	Percentage of participants who

	
	Already knew a lot about the topic 
	Gained a lot about the topic as a result of the workshop

	A little dance with mirrors 
	27.3
	81.9

	Institutional structures 
	27.3
	75.0

	Talking circles 
	36.4
	58.0

	In their own words
	36.4
	58.3

	Mini-lecture 
	50.0
	66.7

	Panel discussion
	45.5
	83.3


We have also presented several times on multi-cultural perspectives to graduate students, teaching assistants and interested faculty in the UW School of Engineering. In August 28, 2003 and in January 15, 2004, we conducted two sessions on diversity issues on behalf of the UW School of Engineering. Those sessions were part of the School of Engineering’s Teacher Improvement (TIP) and the New Educators Orientation programs (NEO). About 12 people attended the August 28, 2003 event, while 72 faculty and teaching assistants participated in our January 15 event.  Dean of Engineering Paul Peercy sent us a letter expressing his satisfaction with both events, and extended an invitation to participate in future workshops.

Finally, and perhaps most importantly, all CIRTL teams now incorporate diversity topics in their objectives, and diversity is recognized as one of the three central pillars of Delta.

Challenges

We have found that to successfully infuse diversity throughout all the CIRTL offerings – particularly in programs and courses – it was crucial to begin our work as the other offerings were being designed. Since our major resource allocation ramped up from Year 1 to Year 2, we initially found it necessary to concentrate our efforts on certain developmental goals, such as developing the Diversity Institute and creating the Handbook and annotated bibliography.  We have not been able to provide one-on-one help to all of the CIRTL development teams as we would have liked.  

Plans for the Coming Year

Diversity Institute

The first task is to complete the identification of scholars and participants to be the core of the institute.  The institute will be inaugurated with a kick-off workshop August 17-18, 2004, and will culminate with the second CIRTL Forum, to be held in May 2005.  These events will be planned and implemented by the Diversity Team in collaboration with key leaders of the Learning Community team and key CIRTL personnel.  The other tasks of the team are intimately tied to the timeline of the Diversity Institute.  Drafts of the annotated bibliography and resources will be complete at the time the Diversity Institute is initiated in August 2004.  By January 2005, our draft database and resources will be available to and used by all Delta participants.  By the time the Diversity Institute kicks off, all Delta participants will have access to all UW resources for diversity through a central gateway.  

Document the status and increase awareness of student outcomes in STEM courses

The data analysis of student retention in UW STEM classes will be underway, to be completed in 2005.

Expand faculty and future faculty repertoire of teaching strategies

In addition to completing the Handbook, over the next year we will prepare scenarios and a companion casebook. The computerized scenarios will be interactive and aim to assist faculty in their search for an analysis of and/or solution to a specific problem or situation within the classroom.  With the aid of Seema Kapani, Diversity Education Coordinator for the Equity and Diversity Resource Center at UW-Madison, we pilot tested a selection of scenarios at the August 2003 workshop “Multicultural Perspectives in the Classroom:  Teaching and Learning with Diverse Students,” a Teaching Improvement Program (TIP) workshop for the UW-Madison, College of Engineering (Appendix B6c). Kapani has expressed interest in collaborating with the Diversity Team as we develop resources for faculty and future faculty in STEM.  

We will build on our experience with the six scenarios to develop realistic examples of faculty experiences in the classroom and strategies for addressing these situations.  One outcome of piloting the scenarios was the reaffirmation of our belief that there is no one way to teach to diverse audiences.  Over the next year, the Diversity Team will augment and refine the case scenarios (including a range of solutions) in consultation with the CIRTL Scholars during the course of the institute.

Weaving diversity throughout CIRTL and Delta 

We will also work with the CIRTL teams to review their diversity objectives and will provide assistance in the form of workshops, literature reviews, identification of experts, and access to resource materials. The development teams experiences in the first year with addressing diversity in their courses will inform us of the needs of the CIRTL community to include this pillar equally with teaching-as-research and learning community.  We will draw on the successful strategies of the Evaluation and Research team and the Learning Community team in providing a broad, supportive framework within CIRTL for evaluation and learning communities, respectively.

G) Learning Community (LC) Team

CIRTL seeks to develop coherent communities of STEM graduates-through-faculty committed to advancing STEM learning in higher education. Indeed, a key characteristic of Delta is that it is “of the people”, meaning that it is largely conceived, developed, and implemented by the members of the STEM community rather than being a group providing services “for (other) people.”

Thus the primary objective of the Learning Community Team is for each participant (in Delta, for example) to experience a supportive community of diverse colleagues, and to leave with a deeper appreciation for how they can engage in meaningful inquiry about their teaching and their students’ learning. In short, CIRTL seeks to create a community of people and programs, rather than a list of fragmented activities.

Team Goals

The goals of the LC team for the Delta Program are to:

· create and support programs and activities which help STEM graduates-through-faculty improve their teaching, and learning;

· develop and support an interconnected programmatic framework for all Delta courses, programs, and events;

· create a community in which all participants involved in Delta feel connected to other Delta participants and to the larger campus community engaged in research, teaching and learning;

· provide support and guidance to ensure that those people involved in creating programs and courses for Delta work together as community of learners.  

At PSU Peter Jurs is sharing teaching-as-research ideas with an already existing departmental learning community in chemistry around undergraduate education. Departments are the foundation of research universities, and so this experiment is a vital facet of the learning community picture.

Overview of Achievements and Challenges

Programs

· Roundtable Dinners: We have hosted five monthly dinners that brought together our larger community for discussions around provocative topics in teaching and learning.  Through short presentations and small group discussions held over dinner, connections between different aspects of the Delta community are forged, facilitating our goal of creating and developing a learning community of people who care about teaching and learning.  We have averaged almost 50 people per roundtable with overall participation being 27% faculty, 43% academic staff, 25% graduate students, and 4% post-docs.  Preliminary data on participation suggest that almost 40% of the people involved in other Delta Program offerings (courses, learning community programs such as CCLE and Expeditionary Learning, etc.) have attended at least one Roundtable.

· Expeditionary Learning: In this newly conceived program two groups of 7-10 graduates-through-faculty met every two weeks during the Fall 2003 semester to explore the vast array of teaching and learning experiences on the UW campus. During the “off”weeks, participants would engage in “expeditions” to departments and places on campus outside of their usual routine. The group then came together to engage in facilitated discussions about their expeditions, and to make explicit connections between their expeditions and ways they can improve their teaching. 

· Creating a Collaborative Learning Environment (CCLE): Two teams of 7-9 graduates-through-faculty met weekly over the year to collaboratively explore the complexities of the learning process and connections to their teaching.  After several months of various activities including readings, discussions, and collaborative creation of a learning diagram, the groups pulled everything together to create a course module.  This module provides the group with a model for how to incorporate teaching-as-research and learning community into its structure, and how to structure classroom discussions that are inclusive of all students.

· Integrated Learning in STEM Education (ILSE): A self-initiated graduate student/post-doc learning community met periodically throughout the year to discuss issues relevant to career development, to share resources, and to generate new professional development opportunities.

The Delta Learning Community has also hosted or supported a wide variety of special activities, workshops, and collaborations. Examples include:

· “Broader Impact and NSF Graduate Fellowships” workshop.  Present NSF Graduate Fellows shared experiences and advice with graduate students proposing this year,

· Teaching and Learning Symposium (in collaboration with Office of the Provost, the Teaching Academy, DoIT Learning Technology and Distance Education, and the General Library System).  Provided four days of opportunities for graduates-through-faculty to explore themes of mutual interest, share "best practices," and design solutions for common problems related to teaching and learning.

· Teaching Portfolio Workshop.  Through ILSE we developed a workshop for graduate students and post-docs to collect, organize, and develop teaching portfolios.  

· A “Reflective Action” Winter Retreat.  Delta staff collaborated with the UW Teaching Academy to plan and facilitate a day-long retreat for twenty-four graduates-through-faculty to reflect on the responsibilities of our role as academics. 

· Informal Discussions of graduate students and post-docs with campus speakers: ILSE organized and supported informal discussions for students with campus speakers such as Virginia Valian and Carl Weiman.   

The Delta Certificate in Research, Teaching, and Learning

The Delta Certificate will provide recognition to graduate students and post-docs who can demonstrate their ability to effectively integrate research, teaching, and learning. Specifically, the Delta Certificate in Research, Teaching, and Learning confers recognition of a participant’s achievement in:

i) Experience in teaching, broadly defined to include the college classroom and beyond.

ii) Awareness of how to promote successful learning with diverse student audiences.

iii) Knowledge of foundational research and scholarship on teaching and learning.

iv) Demonstrated application of research skills to the improvement of student learning.

v) Engaged membership in a learning community that is focused on teaching and learning.

vi) Development of a reflective teaching and learning portfolio.

A Delta Certificate program includes the following:

a) Completion of two graduate courses on teaching and learning, including at least one full-semester course offered by the Delta Program;

b) Active participation in the Delta Learning Community for at least one semester;

c) Completion of an internship experience;

d) Development and presentation of a reflective teaching and learning portfolio.

The program is designed such that both pre-dissertator and dissertator graduate students and post-docs can shape their own certificate program. The timeline for completion of the certificate is intended to be flexible so as to fit within each student’s overall graduate program. 

Upon completion of their Certificate program, participants will present – both in writing and orally – his/her teaching and learning portfolio to a faculty/staff committee.  This portfolio is intended to help graduate students and postdoctoral researchers demonstrate their accomplishments in teaching and learning. The portfolio will also allow students to illustrate that they are effective and reflective educators who are able to improve their students’ learning through teaching-as-research.  In short, presentation of the teaching and learning portfolio should demonstrate the ability of the student to effectively engage in teaching-as research, address diverse student audiences, and define how they identify themselves within a large community of researchers, teachers and learners.

Delta courses and learning community programs, as well as other student activities, will provide the content and experiences necessary to develop a comprehensive portfolio.  Specifically, Delta programs and courses/classes will provide frequent opportunities for participants to develop reflective statements and other products for their portfolios. Delta workshops will assist participants in the selection of evidence and reflective statements and will help them with the overall assembly and presentation of their portfolios.  

Delta launched its Certificate in Research, Teaching, and Learning on April 23, 2004. 27 STEM graduate students and post-docs attended the launch event. We also have presented portfolio workshop to 14 graduate students, which we intend to continue each semester. Already 3 students (chemistry, history of science, and physics) are scheduled to complete the certificate in Fall 2004, and one student from biochemistry is scheduled to complete the certificate in Spring 2005.

(Electronic versions of the Delta Certificate Guidebook and Portfolio Guidebook are included in the Supplemental Materials.)

Support of Development Teams

To help other Development Teams effectively incorporate learning community into their offerings, LC team members attend and participate in other team meetings, and lend their expertise in LC matters in such areas as team maintenance, retreat development, and LC principles.  We are also standardizing learning community processes for use by all Delta activity developers.

Departmental Learning Communities

At PSU Peter Jurs has shared ideas about teaching-as-research within an already existing informal learning community of about 15 graduates-through-faculty who have met regularly for 13 years to discuss undergraduate education in chemistry.  The department head credits this group, affectionately known as the “Gang of Many More Than Six, ” as one important reason why PSU’s chemistry department already does a good job of undergraduate teaching.  As a pre-existing learning community, the “Gang” is a good place to foster the development of other CIRTL ideas, including a new classroom teaching tutorial and first semester teaching assistant support.  Further, because the “Gang” provides a model for development of similar departmental learning communities, the structure and functioning of the group will be explored in depth in the coming year to determine how its success may be replicated.

Challenges

Specific challenges that apply to each individual LC program are addressed in more detail in the evaluation report for each program.  There are, however, several core questions that cross multiple programs and center on the challenge of sustainability.

How can we continue to recruit and retain faculty participants and leaders? Our initial core of faculty involved in the development teams and first round of programs has been strong.  Soon, however, we will need to attract a broader group of faculty who may have different needs, motivators, and levels of commitment.

How can we design and offer sustainable programming? We are fortunate to have begun with a core of strong programs (Roundtables, CCLE, and Expeditionary Learning).  As Delta has grown, new issues, needs, and program ideas develop that need to be addressed.  The challenge is to find ways to respond to these emerging needs without losing sight of the core or spreading our resources too thin with reactive programming.

How can we continue to develop our learning community and implement our programs with tight administrative and budgetary constraints? Building community is very time intensive and requires patience to develop slowly.  Many of our programs include non-traditional elements that do not fit nicely into pre-approved administrative categories.  Much of our work is with small groups, and as our community grows, we will need to find sustainable ways to recruit and develop facilitators for new groups.  Paying facilitators is not sustainable, so we need to be creative in finding other methods to encourage ongoing involvement.

How can we ensure that our courses and programs are models for what we’d like the participants to put into action?  We constantly ask ourselves, “Are we providing experiences that are consistent with our three pillars of teaching-as-research, learning community, and diversity?” and, “How do we know whether we are or not?”  

Summary of Evaluation Plans and Findings

Each program, event, or activity Delta sponsored this year contained its own evaluation tools with specific questions designed for that particular offering.  Across each evaluation tool, however, the following global questions were addressed:

· What attracted participants to a particular Delta offering? 

· For those who participated multiple times: What kept them coming back?

· For those who stopped their participation: Why did they not continue with the Delta offering?

· What are the aspects of a particular offering that participants found important or valuable?

· What questions do participants still have—about Delta, about teaching, and about and learning—as they leave this offering? (used help us assess what we might include include in the future)

In addition to the questions we asked participants, we continually ask our extended learning community team and ourselves whether we are creating and maintaining a coherent learning community or a set of fragmented programs.

Each of the LC programs differed from each other along most of their significant program dimensions:  they each had different goals and objectives, they met for different amounts of time, they had different curricula and assignments, they had different participants, and they required different commitments from their participants.  Therefore, we employed different assessment strategies for each program based on the kind of information we wanted for feedback.  For the Roundtable Dinners, surveys were distributed at each event, along with a final series-long web-based evaluation developed for the end of the academic year. For the variety of single workshops, retreats, and symposia, we distributed short surveys to help us determine how useful these single events are, particularly towards enhancing understanding of the three pillars of Delta.  For CCLE and Expeditionary Learning, a combination of process checks (short, midterm, semi-structured surveys), facilitator notes of discussions, end-of-program surveys, and post-program interviews comprise a more comprehensive evaluation of our work, congruent with the increased time commitment made by each participant in these ongoing core programs.
Data gathered from our assessment have included both quantitative and qualitative information.  Different result patterns emerged for our different programs, though overall, participants were satisfied or highly satisfied with the programs they attended.  A full description of the evidence we used to judge our success this year is included in the evaluation reports for each of the major programs developed by the LC team.  

Overall, our results indicate that participants have been satisfied or very satisfied with these programs, and we have gathered useful data on which we can base programmatic changes for next year. The data gathered through our evaluation efforts (see the Evaluation Reports for CCLE, Expeditionary Learning, and Roundtable) suggest that we have been generally successful in accomplishing our goals, and particularly those that have allowed participants to feel connected to other graduates-through-faculty on campus who have similar teaching and learning interests. Additionally, Roundtable appears to be serving its primary function to bring all Delta participants together. Our Roundtable participant database shows that approximately 40% of participants in Delta programs (courses, workshops, as well as LC programs) have also attended at least one Roundtable.  Moreover, for about 25% of the faculty who have participated in any Delta program, the Roundtables are the only Delta event that they have attended. This kind of program format may be crucial for reaching a broader faculty audience.

Participants in the LC programs have appreciated the opportunities to "multitask," as they put it:  to learn tips and techniques while also being encouraged to think more deeply about their teaching, and all within arenas in which they are meeting others across campus with whom they normally would have no interaction.  Plans for this summer include a more comprehensive analysis of the data we have gathered so far along with the final CCLE and Roundtable data, in order to discover solutions to some of the challenges outlined above.
Plan for the Coming Year

At UW, we will continue to run our three main programs of CCLE, Expeditionary Learning, and the Roundtable Dinners in Fall 2004 and Spring 2005.  We will add a second stage to our CCLE program for 2003-04 participants to move into that consists of opportunities for classroom experimentation and peer review.  

In Spring 2004 the team experimented with designing shorter one-month small-group discussions based on topics/themes that emerge from other Delta activities.  Sample topics included teaching-as-research, small group facilitation, and the uniqueness of teaching at a research university.  An exploratory survey indicated high interest with over 30 people expressing interest in one or more topics.  

To improve the dissemination of materials and research developed through Delta, as well as to model our commitment to teaching-as-research, learning community, and diversity, we are considering developing a regular Delta seminar series, through which Delta team members and participants can share their work with the rest of the Delta and UW community.  

We hope to facilitate the creation of a post-doc-specific learning community team that can address concerns and issues from post-docs who are often overlooked in other institutionalized offerings.  

Finally, one of our biggest focuses is to develop a better strategy for recruiting STEM faculty through their departments into the cornucopia of opportunities we offer and plan to develop in Delta.

At PSU we will extend and enhance graduate student learning community by continuing to develop and offer a new workshop on professional development for our incoming graduate students prior to the start of fall semester 2004. We plan to emphasize the importance of good writing and its critical evaluation, the professional uses of SciFinder Scholar, and we will include a session on scientific ethics. In addition, teaching assistant training will be enhanced for fall semester 2004. The enhancements to be included additional training, practice recitation sessions, peer evaluations of recitations, etc. 

VII
Evaluation of the CIRTL Professional Development Program (CPDP)

The CIRTL Evaluation and Research Team (ERT) is charged with evaluating and understanding the impact of the CIRTL Professional Development Program on participating graduates-through-faculty and on institutions. Importantly, the charge to the ERT does not extend to evaluating the learning within specific CPDP courses and programs, which in the spirit of teaching-as-research is a responsibility of the Development Teams. Ultimately the evaluation data will provide the foundation for demonstrating the successes and challenges of the CPDP for other research universities.

A) Development and Implementation 

(Evaluation Question 1: To what extent is the CPDP implemented in the UW laboratory?)

Needs Assessments

A needs assessment aims to inform program developers about target population interests and identify possible leverage points for change. The ERT began Needs Assessments at each of UW, MSU, and PSU.  Members of the ERT at each institution are in communication about the three Needs Assessments, but each was designed somewhat differently in response to interests and needs specific to each institution. The Needs Assessments at MSU and PSU are underway; the UW Needs Assessment is completed and is described in detail here.

UW Needs Assessment

The focus of the Needs Assessment conducted by the UW Evaluation Team was on the needs that STEM graduates-through-faculty have for professional development in teaching and learning. Susan Millar, Matt Clifford and Mark Connolly began work on this study in late summer 2003. A preliminary report of findings was presented to the CIRTL Team Leaders in October 2003. Team leaders responded with strong interest, and some teams began to adjust their implementation plans on the basis of the preliminary findings. A draft final report was provided in time for review prior to the January 22, 2004 CIRTL Team Leaders meeting. At that meeting and again on February 12 the Team Leaders discussed actions based on the findings of the report. These discussions focused particularly on expanding the engagement of STEM faculty in Delta. The final report was delivered to CIRTL in March 2004, and is included in the Supplement Documents. 

The UW Needs Assessment achieved its intended goals: 

· to provide CIRTL leaders with information about needs and resources related to developing capacity in teaching and learning for graduates-through-faculty and administrators in STEM fields;

· to produce a tested interview protocol that can be adapted by other CIRTL Network institutions to assess teaching-related needs.

The researchers chose to use semi-structured, individual interviews to gather information from 61 UW-Madison academic staff, administrators, faculty, doctoral candidates, and postdoctoral employees working in STEM fields. The interview protocol focused on three topics: 

· identification of supports for and barriers to improving teaching and learning environments for the preparation of superb future STEM faculty, including recruitment and retention of a diverse student body;

· description of the programs, policies, and activities that currently contribute to the improvement of teaching and learning environments; 

· articulation of factors and resources that support or impede use of these resources. 

Interviews were transcribed resulting in about 1000 pages of text. With the help of text analysis software a complex set of themes was inductively developed. 

The themes developed through this analysis were structured into three overarching categories used to present findings: 

1. Barriers: personal and organizational constraints to changing teaching and research. 

Interviewees conveyed that the way UW enacts its institutional mission, particularly in STEM fields, challenges implementation of the kinds of changes the Delta Program seeks to realize. For example, interviewees conveyed the following beliefs that are relevant to Delta’s mission:

· Teaching and research are two distinct activities;

· Research is valued more highly among academic colleagues than teaching;

· Teaching and research are solitary pursuits;

· Teaching and research each take too much time to be given equal weight. 

They also articulated that these personal beliefs both reflect and support institutional values that are manifest in university rewards and resource allocation systems.

2. Assistance and support: expressed needs related to teaching improvements. 

The interviewees expressed diverse needs for support and assistance in overcoming the personal and organizational barriers they experience. The report organizes these needs into four general groups: 

· kinds of assistance (what) – for example, assistance with design, data collection, and interpretation of findings for student assessments and evaluations of programs and activities,

· sources of support and assistance (who) – for example, individuals with whom to actively collaborate on activities related to teaching improvement and professional development,

· settings where support and assistance are wanted (where) – for example, university outreach to the public and other nonscientists, and 

· forms of support and assistance (how) – for example, useful and tested tools for improving teaching that do not require an unreasonable amount of time to learn and apply.

3. Advice: suggestions offered to CIRTL leaders and other reform leaders. 

The report organizes the advice offered by interviewees into three sections:

· What should be provided - easily accessible resources that meet the diverse needs of those who are interested, including organized programs for postdoctoral employees and doctoral students,

· How these resources should be provided - by involving the right people, “meeting people where they are,” optimizing organizational capacity to achieve success, and attending to institutionalization from the beginning, and

· Theories of change and strategies of action that CIRTL and other reform leaders might consider, including, for example, “bottom-up and top-down theories of change.”

MSU Needs Assessment:

The design for the MSU Needs Assessment was planned to meet both CIRTL planning needs and the interests of the Graduate Dean and STEM leaders to have a more comprehensive view of programs and opportunities already in place at MSU. Specifically, the he MSU Needs Assessment was designed to address two purposes: 

· to map and benchmark programs and opportunities already in place to provide professional development concerning teaching and learning for graduates-through-faculty;

· to survey the perceptions of respondents concerning the needs and interests among graduates-through-faculty pertaining to teaching and learning. 

The ERT, in consultation with the MSU Graduate Dean, is taking a “snowball” sampling approach that involves identifying key institutional leaders (deans, associate deans, department chairs, faculty members, faculty development specialists) who are likely to be knowledgeable about opportunities available for STEM professional development. By mid-April, 24 people had been interviewed. Additional faculty members in STEM fields will be interviewed in the summer and early fall. Graduate student focus groups also will be scheduled in the fall. A preliminary presentation of results to date was discussed at a meeting held at MSU in April 2004, with more than 30 institutional leaders and STEM faculty attending.   

PSU Needs Assessment

Needs Assessment efforts at PSU began by forming a collaboration with the Schreyer Institute for Teaching Excellence.  The Schreyer Institute has university-wide responsibilities for promoting and providing opportunities for the sharing of knowledge gained about the teaching and learning process; promoting the combined uses of effective educational testing, learning effectiveness instruments, and teaching effectiveness feedback as important to the improvement of student learning; and promoting sound teaching practices to enhance student learning.  Conversations with Schreyer Director Renata Engel confirmed a need and desire for a comprehensive analysis of existing PSU programs to enhance professional development of current and future faculty and/or to improve undergraduate learning.   Therefore, the purposes of the PSU Needs Assessment became: 

· to map the landscape of innovative teaching and learning practices and programs offered in STEM and non-STEM disciplines at Penn State in 2003-2004, and 

· to ascertain, from the perspective of those offering such programs and/or in a position to make decisions about such programs, what teaching and learning needs should still be addressed at Penn State.  

To develop a university-wide picture of programs and needs at PSU, CIRTL and Schreyer staff collaborated on the development of an interview protocol and sampling strategy.  CIRTL staff are collecting data for the Needs Assessment in STEM fields and Schreyer staff are collecting similar data in non-STEM fields during the Spring 2004 semester.  The interview guide elicits information about programs in place to support the professional growth of current faculty, to develop future faculty, to integrate teaching and research, and to enhance the teaching of diverse students. Questions about needs ask about professional development and teaching and learning concerns, perceptions of adequacy of resources, and perceptions of ways that CIRTL and Schreyer might help address respondents’ concerns.  The sample of respondents includes all deans and associate deans responsible for education, heads of departments that offer doctoral programs, and any faculty the administrators identify as being in charge of programs for professional development or for enhancing teaching and learning.  

As of mid April, the CIRTL co-PI for PSU, Carol Colbeck, and graduate assistants Lisa Weaver and Stefani Bjorklund have conducted 30 interviews with administrators and faculty in four STEM colleges:  Science, Engineering, Earth and Mineral Sciences, and Information Science and Technology.  We anticipate completing approximately 60 interviews by the end of June, including those in two additional colleges, Agriculture and Health and Human Development.  Our report will be in two parts.  The first, a description of existing programs will be disseminated across campus.  The second will focus on needs and concerns mentioned during interviews and will be used as an internal document by CIRTL and Schreyer to develop a plan for targeting efforts to address those needs and concerns.

Delta Evaluation Liaisons Group

The Evaluation Liaisons Group is a community of 10-12 CIRTL Development Team members, each of whom are responsible for coordinating their own team’s evaluation activities. This group meets monthly to:

· share ideas, strategies, and instruments for evaluating the effectiveness of team activities (e.g., Delta courses);

· raise important questions (e.g., handling informed consent in Delta classes);

· coordinate teams’ evaluation activities; 

· offer each other support, advice, and feedback.

The ultimate aim of the Evaluation Liaisons group is to build capacity within each team for evaluating its own activities. When this aim is met, Delta teams will be able to continue their evaluation efforts after NSF funding is gone.

Current members of the group include the following: 

· Mark Connolly and Matt Clifford (Evaluation & Research Team)

· Chris Carlson-Dakes and Christine Pfund (Delta/Learning Community)

· Alice Pawley (Diversity)

· Bob Jeanne (Instructional Materials Development)

· Deanna Byrnes (College Classroom)

· Mary McEniry (Teaching with Technology)

· Don Gillian-Daniel and Marjee Chmiel (Internship)

· Mohammed Douglah and Ron Yaros (Informal Education).

The Evaluation Liaisons meet monthly for 90 minutes. ERT members Connolly and Clifford organize the meetings and serve primarily as facilitators; that is, rather than telling the Evaluation Liaisons how to do evaluations, Connolly and Clifford support the Evaluation Liaisons as they figure it out for themselves. One increasingly important resource for the Evaluation Liaison learning community is CIRTL’s DocuShare website, which functions as a repository for instruments that the Evaluation Liaisons share, resources on evaluation, and documents that chronicle how the Evaluation Liaisons group has developed.

The Evaluation Liaison is an important experiment of CIRTL. Importantly, this evaluation model does not rely on funded external evaluators, and therefore can function both within Delta after CIRTL funding is finished and at other universities in the CIRTL Network.

The origin of the experiment was necessity. Given the number of programs and courses to be offered by CIRTL Development Teams, it was evident that the CIRTL ERT would not have sufficient personnel and resources to evaluate participant learning in all team-based activities. Furthermore, a vital Delta learning community will generate new programs and courses in an ongoing way; thus National Advisory Board Member (NAB) member Peter Ewell posed the question of how evaluation would continue beyond the duration of CIRTL funding. In August 2003, Robert Mathieu suggested a model in which UW Evaluation Team members act as consultants to assist teams with designing and implementing their own evaluations. 

Interestingly the Evaluation Liaison group itself has become a test bed for two important tenets of CIRTL—teaching-as-research and learning communities. As with the STEM graduates-through-faculty they hope to affect, Evaluation Liaisons have struggled when learning to ask research questions and gather data that are different from those they typically encounter in their disciplines. Additionally, the Evaluation Liaisons are learning the importance of belonging to a group of fellow practitioners when learning an activity that entails not only technical skill but also making wise and often difficult choices. It is our hope that what the Evaluation Liaisons are learning from one another about doing practitioner research will better enable them to guide and support STEM graduates-through-faculty who are also learning to do an unfamiliar kind of inquiry.

Two ERT members, Mark Connolly and Matt Clifford, are devoting a small percentage of their time (.07 FTE each) to support the Evaluation Liaisons. We anticipate that this level of support will be feasible for most research universities in the CIRTL Network.

B) Participation

(Evaluation Question 2: What are the characteristics of the UW STEM graduates-through-faculty, and to what degree and in which ways do they participate in the CPDP?)

Participant and Event Tracking System

An electronic database system has been developed to record every Delta event and the Delta activities of all participants. The event tracking system was in place by December 2003 with the participant tracking system completed in January 2004. 

Each creator of an event is asked to enter into the database the title of the event, description of the event, start and finish date, start and ending time, event creator, and date when information was entered into the system. Following the event, the event creator (or a designate) is asked to complete a form on the event that includes the list of participants who attended and responses to specific questions about the event. All Delta participants are asked to complete an information form where they report their name, campus email, gender, ethnicity, university rank (professor, instructor, etc.), major field of study, college/school, degree in progress, and number of years of teaching experience. 

Each month a report is produced drawing data from the database listing the information on all Delta events held during the month, the descriptive information on the group of those who participated in any event during the month, and a cumulative report on participant variables. The monitoring system will continue to evolve by adjusting the reporting formats and refining the procedures for acquiring information on events and participants. We are also gaining access to summary data from the UW—Madison InfoAccess database with which we can compare the demographic and departments of the Delta participants with those in the total STEM population of the university.

C) Teaching Conceptions and Practices 

(Evaluation Question 3: What is the impact of the CPDP on UW STEM graduate-through-faculty participants, including their knowledge of, their attitude toward, and their practices in using teaching-as-research?)

Census

CIRTL has committed a major effort to the design of questionnaires to be administered to all STEM faculty, academic staff, post-docs, and graduate students at UW to determine their conceptions of undergraduate teaching and their undergraduate teaching practices. The faculty staff questionnaire is in four sections—teaching practices and conception, teaching contexts, self-efficacy, and background. 

This questionnaire was administered to all STEM faculty and staff at UW in April 2004 to provide a baseline of teaching practices and conceptions. The questionnaire will be administered again in 2007 as one means to monitor over the duration of CIRTL if there are any changes in teaching practices and conceptions as reported by STEM faculty and staff. 

The faculty and staff questionnaire was modified to create a questionnaire for doctoral graduate students and post-docs. The graduate students/post-doc questionnaire has five sections—field and level of study, program climate, career plans and guidance, and background information. The graduate student questionnaire was administered via e-mail in April 2004; the post-doctorate questionnaire will be administered via e-mail in May 2004. Both will establish the current status for these populations, and will be administered again in 2007 to determine if any changes have occurred in their conceptions in teaching and career planning.

The UW Evaluation Team with the close collaboration of Carol Colbeck (PSU) engaged in an intensive process in developing the faculty/staff questionnaire. We identified three main constructs of teaching practices and conception of teaching related to the CIRTL goals—teaching-as-research, learning in communities, and teaching centricity (teacher-centered/student-centered). We developed a number of items and acquired items from other sources for each of these constructs, some statements about teaching practices and some statements about beliefs or conceptions about teaching. We randomly listed these items and had CIRTL Development Team members, considering the CIRTL goals, sort the items two times, first by construct and then a second time by practice/conception. We then selected 72 items that were most consistently categorized by the Team members as practice and as conception for each of the three constructs, making sure to have about equal numbers of positive statements and negative statements. We then piloted a draft of the questionnaire, with either half or all of the 72 items, with 18 UW—Madison STEM faculty and staff, some of whom were chosen randomly. Based on the results from the pilot, we selected 36 items (12 for each construct—six statements of practices and six statements of conception) for the questionnaire. We also made modifications to other questions and the format based on input from the pilot and two members of the CIRTL National Advisory Board. Finally, we used what we learned from developing the faculty/staff questionnaire to develop the graduate student/post-doctorate questionnaire. Here we did not include the questions on teaching practices, but only on the conception of teaching along with the program of study and career aspirations. 

During the summer 2004 we will analyze the data received from the three questionnaires. We will prepare a report on the results, providing some indication of the status of teaching practices and the conception of teaching of STEM graduates-through-faculty at UW. We will use data we obtained from the questionnaire along with data obtained from focused studies of teaching practices to provide a more complete picture of how people are using research practices with their teaching

Focused Studies

To address gaps in the knowledge base about how classroom research is actually carried out by its practitioners, the ERT is conducting two related focused studies of how teaching-as-research is defined and implemented by graduates-through-faculty at the University of Wisconsin-Madison. 

Taking a broad view of implementation, Focused Study 1 aims to discern and depict variations in teaching-as-research. The study will interview both experienced and novice classroom researchers, asking them to discuss their personal definition of teaching-as-research and how they implement it. A key outcome of this empirical study will be a “map” of the variations in (1) activities that are considered to be teaching-as-research and (2) the settings where it occurs. 

Taking an in-depth view of teaching-as-research implementation, Focused Study 2 will develop a cross-case study that describes supports and constraints encountered by both experienced and novice classroom researchers when implementing teaching-as-research. A minimum of eight cases of teaching-as-research practice will be developed during the ’04-’05 academic year to answer the following questions:

· What supports and/or inhibits faculty development and sustained use of teaching-as-research?

· How do faculty balance the tension between teaching and research in their work?

· How do leaders, such as those in Delta, nurture conditions for teaching-as-research?

Each of the focused studies will result in a) a “researcher toolbox” intended to facilitate replication studies at PSU, MSU and future CIRTL Network universities, and b) a report to inform CIRTL leadership about issues related to teaching-as-research on the UW campus.

The designs for these two focused studies are currently being piloted. The pilot study is testing all protocols and methods with a small sample (10) of STEM graduates-through-faculty. The pilot study will be completed by July 1, 2004, and study implementation will begin in September 2004.

D) Commitment to Best Practices 

(Evaluation Question 4: What is the ongoing commitment of UW graduate students and post-doctoral scholars to best practices as advanced by UW CIRTL? And do they continue to use and advance these practices in positions they take at other institutions?)

Longitudinal study of graduate students and post-docs

In April, May and September 2004, the UW Evaluation Team will identify a group of doctoral graduate students to follow in a longitudinal study over three years. This purposal-selected group will represent a diverse spectrum of STEM graduate students, including some activity in Delta events and others who are not. These graduate students will be interviewed twice annually and asked to complete a questionnaire. The purpose of this study is to record in some depth how students choose to participate in Delta activities and what benefit they receive from this participation over time. 

E) Institutional Change 

(Evaluation Question 5: How do UW CIRTL activities produce institutional change at the university, including institutional support for sustaining these activities beyond the end of NSF funding?)

Members of the ERT from MSU and PSU visited UW in May 2003 for several days of intensive interviewing with the leaders and members of each development team and with the CIRTL leaders. Additionally, Jim Fairweather, ERT Team Leader, conducted a follow-up visit later in the summer. The purpose of these visits was primarily to explore the process of initiating change and to provide useful formative feedback. The interviews focused particularly on the early development work of CIRTL, the functioning of the teams, and the leadership processes. The visit resulted in “working memos” with suggestions concerning leadership and management processes to facilitate the development work of CIRTL as well as a reflective memo concerning the learning community theme. 

In May 2004, following the National Advisory Board meeting, the MSU and PSU ERT members will conduct another set of interviews at UW. The focus of this site visit will be on the early process of institutional change, challenges encountered at UW in the first year and a half of CIRTL/Delta’s work, and lessons learned that may be helpful at other institutions. 

VIII
Building The CIRTL Network

A) Michigan State University

Michigan State University (MSU) is using a top-down model for adaptation of CIRTL programs and activities.  Karen Klomparens, Graduate Dean, attended the CIRTL Launch Event in March 2003 and has become very interested in the work of CIRTL and the ideas that may be relevant to projects already underway at MSU. She is serving as the Institutional Leader for CIRTL at MSU, and Ann Austin and Jim Fairweather, Co-PIs of CIRTL and leaders of the MSU ERT, are in close contact with her. A team of MSU colleagues attended the first annual CIRTL Forum in November, which focused on graduate preparation in the STEM fields. Additionally, during 2003, Karen Klomparens, Jim Fairweather, and Ann Austin held individual meetings with various interested leaders and colleagues in the STEM fields on campus to introduce CIRTL. Furthermore, the Needs Assessment exercise has served as an opportunity not only for data collection, but also as a chance to disseminate information about CIRTL. 

By January 2004 Karen Klomparens and Ann Austin felt further progress for CIRTL at MSU would be encouraged if a group of colleagues visited UW for the purpose of learning about the prototype Delta Program. Thus, a team of 13 MSU colleagues visited UW on March 29 and 30 to learn more about the programs and strategies under development there as part of CIRTL, and to share programs and approaches already in place at MSU to support faculty and graduate students in developing effective teaching skills appropriate for STEM fields. The goals of the trip were: 

· UW colleagues were to learn about projects and work underway at MSU that support teaching and the preparation of graduate students as prospective faculty in the STEM fields;

· MSU colleagues were to learn about the work in the CIRTL laboratory at UW and become acquainted with ideas or strategies that may be useful or relevant to MSU work;

· the MSU team was to return with ideas of how MSU can become more fully involved with CIRTL and how engagement in CIRTL may support interests, work, and goals already underway at MSU. 

The UW leaders and development teams organized an excellent set of presentations and interactions, and the goals of the trip were achieved. Several key principles guided our planning for the visit. First, the visit was framed within a collegial context in which both UW and MSU colleagues were invited to share efforts underway at their institutions that support CIRTL goals. Thus, the efforts at UW were presented as work in process, and, at the same time, MSU visitors were encouraged to offer suggestions based on their experiences (such as with a Teaching Certificate).  Second, explicit recognition was offered concerning the interesting work already underway at MSU. That is, the conversation did not suggest that UW had “all the answers.” Third, the structure of the visit encouraged considerable interaction among UW and MSU colleagues, so that individual conversations about specific ideas or questions could occur. Fourth, the visit was planned to ensure that time was well-spent (an important issue when a group of busy administrators and faculty choose to take two days to visit another campus).

Within three days of return to campus, the team held a follow-up meeting to debrief, discuss next steps, and help plan a meeting scheduled for April 9 to which about 40 MSU STEM-related colleagues were invited. Karen Klomparens and Ann Austin hosted the April 9 meeting (invitation had been extended from Klomparens on behalf of herself and Austin). Those invited were faculty and administrative leaders across four colleges (Natural Science, Engineering, Agriculture and Natural Resources, and Education) with demonstrated interest in professional development of graduates-through-faculty. The purpose of the meeting was to share information about CIRTL based on the recent team visit to UW and to discuss ways for MSU to become more fully involved in CIRTL in ways that support interests and goals here at MSU. Next steps at MSU will be the formation of a Steering Committee to advance CIRTL-related goals and activities.

As MSU becomes more involved in CIRTL, several lessons are emerging that will be useful to consider as we develop the larger network. First, local ownership is very important. MSU leaders are already committed, and have been for a number of years, to excellent preparation of future faculty. Various strategies are already in place at MSU (such as a Teaching Certificate that has been offered for about five years, many professional development seminars for faculty and students concerning teaching and learning, and an extensive Teaching Assistant Professional Development Program). MSU is interested in the strategies that are being developed through the Delta Program at UW, but leaders and faculty want to build on what is already in place and adapt and change Delta strategies to fit the local environment. Simply transferring what is in place or developed at another institution does not seem realistic nor appealing. In fact, what has been most appealing to date at MSU are the examples of strategies that address CIRTL goals. But the interest in these examples is closely linked with conversation about how CIRTL goals could best be met at MSU (which may involve adaptation of strategies developed at UW, and also may include additional strategies developed at MSU). Second, each institution has its own culture, structure, and politics. As an example, the positions of the “key” people who must be involved at one campus may be very different from the positions of the “key” people whose involvement is critical at another institution. Similarly, how to best organize or locate programs or opportunities may vary from institution to institution. Dissemination efforts must be presented with sufficient flexibility to recognize and honor significant institutional differences. Third, CIRTL strategies and ideas can be shared in many ways: for example, through websites, written materials, phone calls, conferences. However, at MSU, we found that a visit to UW of a team of MSU administrative and faculty leaders who were interested in CIRTL “jump-started” the conversations and planning for adapting CIRTL ideas at MSU. Fourth, the commitment and leadership of a senior institutional leader (the Graduate Dean) has been very helpful at MSU. Additionally, Austin has invested large amounts of time in making connections pertaining to CIRTL across campus and convening interested faculty and administrators. As is the case at UW, we are learning that significant time and leadership is required to move forward a project such as CIRTL. We will monitor such lessons over the coming year, since they are likely to be important considerations as we move toward developing a broader network.
B) Pennsylvania State University

The Pennsylvania State University (PSU) is using a bottom-up model for promoting and developing CIRTL programs and activities.  This model is appropriate for the university because of two conditions evident at PSU that are likely to be true of many other universities that may wish to adopt CIRTL ideas and products.  First, before CIRTL, PSU’s STEM community already included several faculty and programs that practice and foster the core CIRTL ideas of teaching-as-research and learning communities, although these core ideas have been known by different names.  The faculty and programs fostering teaching-as-research and learning communities (by whatever names), however, have been widely distributed and there has minimal communication, coordination or mutual support between them.   A second and related condition that makes PSU a good model for bottom-up adoption is the decentralization of authority for teaching and learning innovation at the university.  The Provost and the Vice Provost for Research & Graduate Dean endorse CIRTL and have offered to provide support for its implementation on an as-needed basis.  They are not choosing, however, to assume responsibility for CIRTL implementation as is the Graduate Dean at MSU.  

CIRTL adaptation at PSU using a bottom-up model involves several efforts, including:  

1) enhancing communication and coordination among a small cohort of  STEM faculty leaders whose work already approximates or exemplifies core CIRTL ideas of teaching as research and/or learning communities;

2) enlisting these STEM faculty leaders in the development of new programs and enhancement of existing Penn State programs that specifically incorporate CIRTL ideas, including the professional development of graduates-through faculty;

3) involving the STEM faculty leaders in development of CIRTL programs at UW;

4) identifying other faculty and programs receptive to incorporating CIRTL ideas and activities in new or existing faculty and future faculty development programs;

5) involving the early CIRTL-identified faculty leaders in helping other STEM graduate-through-faculty to incorporate CIRTL ideas and practices in existing and new faculty and future faculty development programs at Penn State and at other institutions. 

The process of conducting the Needs Assessment is already helping identify other administrators and faculty to involve in developing new programs or modifying existing ones to incorporate CIRTL ideas and products developed at PSU, UW, or MSU.

A variety of challenges have surfaced in the process of attempting to implement CIRTL at PSU even while CIRTL ideas, programs, and assessment efforts are under development at UW.  One challenge is inter-university communication.  Following the bottom-up plan, three STEM faculty leaders are developing new programs or enhancing existing programs concurrent with CIRTL program development at UW.   While communication among the three STEM faculty leaders is already triggering ideas for new programs at PSU, busy faculty schedules may have limited communication between PSU CIRTL leaders and their counterparts on relevant development teams at Madison.  Consequently, understandings of key concepts such as teaching-as-research and learning communities may differ among early CIRTL leaders on the two campuses.  Each of the three PSU STEM leaders will have visited UW Madison for a CIRTL or CIRTL-related meeting by May 2004.  Communication and cross-fertilization of ideas may improve after a visit by a team of UW (and perhaps MSU) CIRTL leaders to Penn State in Fall 2004.

Limited STEM faculty time contributes to another challenge inherent in the bottom-up transfer model.  The faculty who were recruited to implement initial CIRTL programs at PSU were identified by their associate deans for their already outstanding work in teaching and research.  Their dedication to both teaching and research may give them more credibility with their STEM colleagues than time to organize and recruit colleagues and graduate students to engage in CIRTL-type practices.  

C) Activities to select CIRTL Network institutions

The CIRTL ERT, led by MSU project staff, is developing a plan to identify seven institutions for participation in the CIRTL Network. During Year 1, the MSU team developed a preliminary framework for selecting institutions based on size of institution, number of STEM doctoral graduates produced, geographic location, and population served (e.g., Historically Black University (HBU) or Hispanic Serving Institutions (HSI)). During spring 2004, the team is conducting an e-mail survey of graduate deans of research universities concerning how the institutions are organized to deliver professional development programs. Based on the data gathered, the ERT is categorizing institutions and suggesting an initial set of seven institutions for membership in the CIRTL Network. Backup suggestions will be suggested for each institution recommended. The CIRTL Management Team also will be involved in the selection process. Results from the survey will be available by September 2004, and decisions will be made about institutions to select between October and December 2004. Recruitment is scheduled to occur between January and May 2005.

IX
National Connections/Conversations 

A) CIRTL Forum 2003

On November 5-6, 2003 CIRTL hosted its first annual Forum. The goal of this Forum was to define the present landscape of STEM graduate training in teaching and learning at research universities across the nation, and to build connections among these STEM graduate programs. This Forum was designed for those engaged in STEM graduate education at major research universities: graduate and college deans, STEM faculty and academic staff, and graduate students. In an effort to bring multiple perspectives to the Forum, we invited the provosts and graduate deans of research universities, and asked each to bring a team of 3-4 leaders in their STEM graduate program. The directors of several prominent university based Teaching and Learning Centers were also invited. Two hundred and forty-six people from 60 institutions attended the Forum.

	Table 3: 2003 Forum Participants by Role

	Provosts and Deans 
	90

	Department Chairs and Faculty
	68

	Teaching and Learning Center Directors and Staff
	43

	Graduate Students
	26


Each team was provided with an opportunity to present their graduate professional development programs in teaching and learning through posters at the Forum and through more extensive program overviews designed for Web dissemination. Forty-three teams brought posters highlighting graduate higher education programs at their institutions. In addition, 43 program overviews were submitted. The posters and overviews can be found on the CIRTL website at http://www.wcer.wisc.edu/cirtl/Forum2003/, while the institutions, poster titles, and program overview titles can be found in Appendices C1&C2.

Keynote speakers included Joseph Bordogna (Deputy Director, NSF), Lee Shulman (President, Carnegie Foundation for the Advancement of Teaching), Jody Nyquist (Principle Investigator, Re-envisioning the Ph.D., University of Washington) and Orlando Taylor, Vice Provost for Research and Dean, Graduate School Howard University. Carl Wieman (Nobel Laureate in Physics, University of Colorado) gave an evening Distinguished Lecture on the interfaces of teaching and research. Dr. Wieman’s keynote address was open to the public and attended by an estimated 425 people.  The agenda also included panel discussions of research-based lessons from existing graduate professional development programs.  (See full agenda in Appendix C3)

Three breakout sessions were held during the Forum. Members of the ERT and Learning Community Team played key roles in designing and facilitating the breakout sessions.  The breakout sessions were among the most highly rated components of the Forum. The breakout sessions provide participants with an opportunity to discuss topics central to graduate student professional development. The following questions were used to guide the breakout sessions. 

	Breakout 1: Goals for Preparing STEM Graduate Students in Teaching and Learning

(Seating assignments – random)

	
	1) What are the 2-3 most important outcomes for STEM graduate student participants in a program designed to enhance teaching skills?

	
	2) What are the 2-3 most important measures of success for programs designed to enhance teaching skills of STEM graduate students?

	Breakout 2:  Sharing Successful Programs Between Universities  

(Seating assignments by institution)

	
	1) What are the 2-3 most significant factors for success in developing and/or adapting programs designed to enhance the teaching skills of STEM graduate students?

	
	2) What are the 2-3 most significant challenges to developing and/or adapting programs designed to enhance the teaching skills of STEM graduate students?

	Breakout 3:  Next Steps for Preparing STEM Grad Students in Teaching and Learning

(Seating assignments by role)

	
	1) What are the 2-3 most important actions that your university can take to develop and/or adapt programs that enhance the teaching skills of STEM graduate students?

	
	2) What are the 2-3 most important actions at the national level to promote the ongoing development and adaptation of programs that enhance the teaching skills of STEM graduate students?


Participant responses to these questions, together with additional comments and feedback collected during the Forum’s open discussion period and via evaluation forms have provided a rich data set. These data are being incorporated in a monograph on the landscape of STEM graduate preparation in teaching and learning (Section X).

Plans for Future Forums

May 2005: The second CIRTL Forum will focus on Diversity Issues in STEM Higher Education. This Forum will be the culmination of the 2004-2005 Diversity Institute (see Section VI. F)

The Forum discussions were greatly enriched by the participating graduate student contribution. We plan to increase the “graduate student voice” at all future Forums and also are considering a graduate student-only Forum. We plan to hold CIRTL Forums in 2005, 2006 and 2007. As the CIRTL Network grows we may hold future forums at or near partner institutions. 

B) CIRTL Scholars Program 

The national CIRTL Scholars program is being initiated with the Diversity Institute. We have placed advertisements and received applications for CIRTL Scholars associated with the Institute.

C) National Collaborations 

Members of the CIRTL Leadership Team have worked toward developing collaborations with other national initiatives. Mathieu has had several conversations with the Carnegie Foundation for the Advancement of Teaching regarding linkages with the Carnegie Scholars Program and the Carnegie Initiative in the Doctorate. Mathieu attended the Summer 2003 Carnegie Initiative on the Doctorate (CID) convening for chemistry departments, and Mathieu and Deanna Byrnes (UW graduate student in Zoology and member of the College Classroom team) attended the Summer 2003 Carnegie Scholars workshop as an exploration of how graduate students might interface with that program. Subsequently Richard Gale of Carnegie and Mathieu have begun conversations on how the Carnegie Scholars program might be modified for a graduate student analog. Lastly, Carnegie colleagues (and especially George Walker of the NAB) have been extremely helpful with recruitment of speakers for the first CIRTL Forum, including important presentations by both Walker and Lee Shulman.

Mathieu, Barbara Cambridge, and Gene Rice (NAB) have been seeking useful collaborations between CIRTL and the American Association of Higher Education (AAHE). A natural connection with CIRTL’s development of the CIRTL Network is the AAHE/Carnegie cluster around the topic of Scholarship of Teaching and Learning at a Research University.

A linkage for which exploration has only recently begun is the Woodrow Wilson Responsive Ph.D. program. We are also seeking opportunities to present CIRTL within the Council of Graduate Schools, both for dissemination of ideas and to begin making links for the CIRTL Network.
An unexpected form of national collaboration has developed out of the Internship Program. Delta is being approached by Midwest colleges well beyond the Madison vicinity who seek CIRTL interns. Thus we have already established collaborations with Luther College, Lawrence College, and Carleton College (through the Multimedia Educational Resource for Learning and Online Teaching (MERLOT) National Science Digital Library (NSDL) project). In each case the college has submitted proposals that would fund UW graduate students as CIRTL interns, either to work at a distance or to be on campus for several weeks for intensive teaching-as-research activities.

D) Dissemination activities

Websites

Both CIRTL and Delta use the World Wide Web as a primary means of disseminating information. We expect these websites will only grow in importance as more resources created through the project are added to the sites. The website is targeted at the national audience.  The CIRTL website served as the primary portal for the 2003 CIRTL Forum. Participants registered through the website and accessed conference information and resources at the site. Posters and program overviews from institutions participating in the Forum are accessible via the website. An archive of the Forum website is included on the compact disc accompanying this report. 

The Delta Program website was created to help promote Delta as a UW STEM-wide community for teaching and learning.  The website exists as an advertising mechanism for recruitment to Delta courses, programs, and internships, and a repository of developed resources for Delta program and course developers.  The Delta website also provides links to the Participant and Event Tracking database via a Delta calendar of events. While primarily intended for use within UW, it will be a critical resource and exemplar as we extend to the CIRTL Network.

Every effort is made to promote accessibility on these sites so that both the CIRTL and Delta sites are available to the widest ranges of users, including individuals with disabilities who may use assistive technologies to access the sites.

Conference presentations and papers

Although CIRTL has only been underway for a year, many opportunities and invitations have arisen to discuss the CIRTL ideas. Already these presentations are evolving toward results as ideas become real and evaluation evidence builds. In Appendix D we present a list of all presentations in the past year. The resulting conference papers are included in the Supplementary Documents (on CD-ROM).

X
Update On Research Plan

Question 1. What models exist across the nation for graduate-through-faculty professional development in teaching and learning in the STEM disciplines?

The CIRTL programs database has now been operational for over a year.  We continue to monitor and update the database, adding new programs as we learn about them and revising information on the programs already described in the database.  The database is accessible online via the CIRTL website and serves as a resource for UW’s Delta program development teams as well as PSU and MSU’s CIRTL team members.  In addition, the database is accessible to anyone outside CIRTL who is interested in learning more about strategies underway to enhance professional development and teaching and learning in STEM fields.

Our most recent activities build upon and supplement the CIRTL programs database.  Presently, Roger Baldwin and Jeremy Hernandez (MSU) are writing a brief, practical report (15-20 pages) targeted at Graduate Deans and other academic leaders who can play key roles in the preparation of future STEM faculty.  The report summarizes the diverse forces reshaping the nature of STEM education and discusses the need for careful attention to the development of graduate students as teachers.  The report highlights the types of initiatives currently underway (at the national, regional, and institutional levels) to prepare STEM graduate students for their roles as college teachers or educators in other settings such as schools, museums, and government programs.  Finally, the report provides a framework for deans and others to employ as they plan initiatives on their own campuses to facilitate the 

Questions 2 and 3: What role can graduate-through-faculty preparation play in the improvement of STEM undergraduate education? What is the effectiveness of the various components of the CPDP on STEM graduate-through-faculty attitudes about uise and development of effective instructional practices?

The Census Survey and the Focus Studies described in the section on Evaluation Questions address these research questions.

Questions 4, 5, and 6: What approaches are most effective in changing program and departmental practices concerning teaching and learning, taking account of different institutional resources and levels of prior involvement in efforts to improve STEM education? What challenges and barriers are encountered in transferring strategies between departments in the same university and across universities in the CIRTL Network? What general lessons apply to institutions outside the CIRTL Network wishing to sue faculty development and graduate education as a lever fro improving teaching and learning in the STEM disciplines, and how effective are our broader dissemination strategies in reaching these institutions? What approaches are most effective in changing program and departmental practices concerning teaching and learning, taking account of difference institutional resources and levels of prior involvement in efforts to improve STEM education?
As described in the Evaluation Section, the initial site visit to UW by MSU and PSU ERT members in May 2003 to monitor and gain formative data on the CIRTL Development Teams also provided initial data pertaining to the process of conceptualizing and implementing CIRTL ideas. During May 2004, interviews during the site visit to UW will include questions to collect data pertaining to the process of initiating and institutionalizing cultural reform in the STEM fields at a major research university. Interviews with CIRTL leaders and Development Team members will serve both a formative evaluation purpose as well as provide the opportunity for collecting data about processes, successes, and challenges in innovating and embedding new ideas regarding STEM teaching and learning at a research university. 

Additionally, during Year 2, on-going participant observation and interviews will occur at MSU and at PSU to gather data about the initial process of transfer/adaptation. These data will contribute to on-going efforts (which will increase in Years 3-5 as the Network develops) to address Research 
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Management Update

CIRTL is a large multi-institutional project with consequent management complexities. Nonetheless, project management has been very successful. Fundamentally this can be attributed to the participation of an extraordinarily high-quality group of people throughout CIRTL, where that quality is measured in terms of creativity, commitment, and collegiality. This success is also due to a commitment to open, respectful communication, intentional efforts to form and maintain community, and insightful formative evaluation by the ERT.

One of the most important management decisions has been the separation of CIRTL management from Delta management. While in fact the staffs of CIRTL and Delta work together closely, the organizational autonomy of Delta has allowed it to establish itself as an entity at UW that is independent of CIRTL. Thus the entire Delta learning community has been able to build its own identity, both internally and externally, and the broader campus perceives Delta as a UW asset.

A) CIRTL Management

The management structure is presented in the Strategic Plan and is updated here in Appendix E; here a few specific notes:

1) Because of the departure of co-PI Andy Porter from UW and the large leadership responsibilities of co-PI Terry Millar for the SCALE Math and Science Partnership project, both stepped down as co-PIs. They are being  replaced by Aaron Brower (UW Professor of Social Work), who serves as CIRTL Associate Director with responsibilities for Delta and is a Team Leader for the Learning Community Team, and by Judith Burstyn (UW Professor of Chemistry), who serves as a Team Leader for the Diversity Team. These replacements maintain both the institutional and STEM representation among the original co-PIs, and builds an even closer leadership connection to the diversity initiatives that are central to the CIRTL vision.

2) As noted above, the ERT members from MSU and PSU provided formative evaluation on CIRTL management in Spring 2003. An important insight was that the project leadership relied too heavily on the PI. This was leading to an insufficiently distributed “institutional” knowledge base, an excessive reliance on the PI for decisions, and vulnerability of the project if the PI were unable to serve. Thus, shortly before completion of the Strategic Plan, we established a Leadership Team consisting of Austin, Barnicle, Brower, Colbeck, Fairweather, Mathieu and Millar. Millar has since been replaced by Burstyn. The Leadership Team meets for a 1-hr telecon every 1-2 weeks. Adding this management structure has solved all of the issues that it was meant to solve, and has not presented any additional problems.

3) Travel of CIRTL leaders between the campuses has been crucial to the success of CIRTL management. The MSU and PSU leaders have come to UW 4 times in the past year and Mathieu (once with Pfund) has been to MSU and PSU 3 times. In addition, MSU and PSU faculty and administrators have visited UW, some more than once. In the coming year we intend to continue these close connections, with more emphasis on UW faculty and staff traveling to MSU and PSU as CIRTL activities ramp up on those campuses.

4) The graduate student projects assistants (PAs) working with each development team are critical to the overall success of CIRTL development programs.  Eight PAs work on average 20 hours/week with the CIRTL and Delta development teams. Roles and responsibilities vary from gathering literature, and planning events to delivering workshops and teaching in Delta courses.  In addition, the PAs serve as a vital communication link among the development teams.  Since September 2003, the PAs have been meeting twice a month for one hour, coordinated by CIRTL Project Manager Kitch Barnicle and Delta Associate Director Christine Pfund. The meetings provide a mechanism for the PAs to share their experience, concerns and resources with each other and with CIRTL and Delta leadership. Likewise, the meetings provide another avenue for information transfer from CIRTL leadership to the development teams. In many ways, the PA meetings also provide an additional learning community component for the project assistants. 

As with the CIRTL Team Leaders, the CIRTL PAs are frequently called upon to provide materials and input to fulfill project needs. The PAs have been called upon to provide team and course materials for CIRTL reports. They have been asked to recruit students in Delta courses to participate in project focus groups or campus presentations and they themselves has been asked to represent their teams and CIRTL at project and campus activities, including the upcoming UW Teaching and Learning Symposium. The CIRTL PAs are among the most important contributors to CIRTL’s success.

5) CIRTL makes use of a variety of information technology resources.  Electronic mailing lists have been established for each development team, the team leaders and the overall CIRTL community. The project staff makes regular use of email to communicate and share resources. In addition in the fall of 2003 the CIRTL project began using Docushare, a web-based collaboration tool that provides a shared space for storing electronic documents and resources. Development team and several individual accounts were established through UW’s Department of Information Technology. Users can access resources stored in the CIRTL Docushare space from their offices, homes or when on the road. This feature is particularly important given that CIRTL staff are spread across campus and institutions.  Some teams have embraced technology more than others but its use is increasing as the amount of resources available in Docushare grows.  We hope that the Docushare space will not only help facilitate the sharing of information within and across team but that its contents over time serve as a historical archive of CIRTL. In addition, individual development teams are making use of course management tools provided by the university.

6) The most significant management challenge at present results from the multiple roles that Carol Colbeck, at Penn State, and Ann Austin and Jim Fairweather at MSU, must fill. In addition to her other faculty and administrative responsibilities, as co-PI Colbeck is responsible for initiating the implementation of CIRTL at PSU (a responsibility made more challenging by her not being a STEM faculty member). She has also taken on responsibility for evaluation of CIRTL activities at PSU, and she is a member of the ERT researching the process, progress and impact of the CIRTL Network. Finally, she is a valued member of the Leadership Team.  Clearly all of these activities cannot be accomplished on a 25% appointment, and regardless of appointment level the mix of activities is not sensible. It is of the utmost importance in the coming year that STEM faculty be incorporated into the leadership of CIRTL initiatives at PSU. At MSU, Fairweather (at 23% time) and Austin (at 18%  time) serve as Project Co-PIs and lead the ERT, while also working directly and extensively with MSU leaders to facilitate the participation of MSU in CIRTL and the adaptation of CIRTL strategies to the MSU environment. Additionally, both Fairweather and Austin serve on the CIRTL Leadership Team. 

The challenges confronting CIRTL leaders at MSU and Penn State suggest some of the issues that may arise as we expand our work to building the network. Facilitating an institution’s involvement is time-consuming work.

Finally, three contributions to CIRTL management should be noted. First, Ann Austin (MSU) stepped in to the leadership of the ERT while Jim Fairweather was on sabbatical in Spring 2004. Her wisdom and leadership made for a smooth transition, and progress continued without delay. Fairweather will return to leadership of the ERT in Summer 2004. Second, the success of CIRTL relies on the superb performance of the CIRTL Project Manager, Kitch Barnicle. And third, Christine Pfund (UW) is defining the position of coordinator of the Delta Program, and setting a high standard of quality, commitment, and success in her work, as described next.

B) Delta Management

The management structure of the Delta Program is also presented in the Strategic Plan. The only changes have been in titles, as updated in Appendix E. Management plans are developed in an ongoing way with weekly meetings of all Delta staff, and so far no serious management issues have arisen.

When creating an organization from scratch, it is difficult to isolate key management achievements. Nonetheless, certain aspects of Delta management merit mention as CIRTL moves beyond the UW laboratory toward development of the CIRTL Network:

1) As always, hiring superb staff into key positions is critical. Christine Pfund (Ph.D., Plant Pathology) and Chris Carlson Dakes (Ph.D., Industrial Engineering), as Associate Directors, and Alice Pawley (PA, Industrial Engineering) have been excellent both in envisioning and creating the Delta Program and in managing daily operations.

2) Presently Delta is being managed by 1 FTE staff and a 0.5 FTE project assistant (with a second PA position to be filled shortly). In addition, the Delta internship program is effectively being managed by Don Gillian-Daniel (Ph.D., Microbiology) at 0.5 FTE staff. Finally, Brower and Mathieu are contributing 0.5 FTE (combined) of faculty time in primarily leadership/management roles. It is early, but we do not anticipate that these staffing levels will decrease.
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� In addition, 35 faculty, 35 staff and 20 students and post-docs participate in the CIRTL Development Teams creating the Delta Program.





� Atmospheric and Oceanic Sciences, Bacteriology, Biochemistry, Chemistry (2), Dairy Science, Industrial Engineering, Institute for Environmental Studies, Medical Physics, Physics.


� Developed by Jo Handelsman (Howard Hughes Medical Institute Professor of Plant Pathology), Jim Stewart (Professor, Curriculum and Instruction), Sarah Lauffer (co-director, Howard Hughes Medical Institute New Generation Program) and Christine Pfund (Associate Director, Delta and co-Director, Howard Hughes Medical Institute New Generation Program). The collaboration between Delta and this HHMI initiative is also an important exemplar of building on existing strengths at a research university, and an achievement of the team.


� The Delta Certificate program is modeled after a certificate program in place at MSU.
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