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I) Introduction

Graduate students at research universities will shape the future of science, technology, engineering, and mathematics (STEM) undergraduate education in the United States. The graduate students trained at approximately 100 research universities will flow into the STEM faculties of all undergraduate institutions, dispersing among more than 3,500 research universities, comprehensive universities, liberal arts colleges, and community colleges. Equally important, future STEM faculties will be increasingly engaged in many forms of STEM education for diverse audiences, including college classroom education, instructional materials development, distance learning, and informal education. Thus, the graduate schools of research universities are a critical leverage point for national reform of STEM education.

The Center for the Integration of Research, Teaching, and Learning (CIRTL) will create a model interdisciplinary professional development program in teaching and learning that will prepare graduate students, and with them post-doctoral researchers and current faculty (hereinafter graduates-through-faculty), to meet the future challenges of national STEM higher education. CIRTL is founded on the hypothesis that preparation of STEM graduates-through-faculty as educators will be advanced by the combination of (a) a fundamental reconceptualization of teaching as a research process (teaching-as-research) and (b) the creation of learning communities favorable toward that transformation. CIRTL is also committed to developing a national faculty that will enhance the STEM learning of all students. (Section V)

CIRTL seeks to influence graduate-through-faculty development at a significant number of research institutions throughout the nation. Developing effective methods of adapting programs successful at one research university to another is central to the CIRTL scope of work. CIRTL will establish a national network of 10 varied research universities (the CIRTL Network) and develop methods for transferring the successes of the CIRTL professional development program across research universities. (Section VII)

CIRTL builds on the strong STEM higher education foundation of the University of Wisconsin–Madison (UW), Michigan State University (MSU), and the Pennsylvania State University (PSU). The project is a collaborative endeavor to which all three institutions are strongly committed. UW, MSU, and PSU faculty will use the UW campus as their laboratory for the development, implementation, and evaluation of the professional development program. Then MSU and PSU will be the initial network institutions with which CIRTL will explore transfer strategies. The entire development and transfer process will be  supported by the strong evaluation and research capacities of UW, MSU, and PSU. (Sections VI, IX, and XI)

Ultimately, the vision is to transfer the successes of the CIRTL project to research universities throughout the nation, and thereby create STEM faculties at all higher education institutions committed to ongoing improvement of student learning.

II) Mission Statement and Goals

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, we 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.

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 (CPDP) 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.

III) Fundamental Principles

The CIRTL project is based on the hypothesis that graduate-through-faculty professional development in teaching and learning will be promoted by integrating two powerful ideas – teaching-as-research and learning communities.

a) 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.

b) Learning Community

Learning communities bring together groups of people for shared learning, discovery, and generation of knowledge.  Deliberate and intentional learning experiences and objectives are built into the activities that provide the foundation for the community interactions.

Development of graduates-through-faculty in teaching and learning will be achieved in a collaborative environment that actively engages all participants, much like STEM laboratories and research teams. In graduate-through-faculty learning communities, growth in teaching skills occurs through ongoing collaborative relationships and activities and within a shared identity based on values of learning, teaching, and professional development. The learning that takes place within the community is deliberate and intentional; for CIRTL, the pedagogical foundation is teaching-as-research.  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.

IV) Project Timelines
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V) The CIRTL Professional Development Program

Principal Objective for Goal 1:  Develop strategies and tools that motivate and prepare STEM graduates-through-faculty to use and further improve best practices in STEM teaching and learning for all students.
Principal Objective for Goal 2:  Develop learning communities that recruit STEM graduates-through-faculty, support and sustain STEM reform in teaching and learning, and lead to institutional change.

CIRTL will create a professional development program in higher education teaching and learning that:

1. is interdisciplinary, serving graduates-through-faculty in all STEM fields;

2. is comprehensive with respect to the broad range of STEM faculty responsibilities in teaching and learning;

3. is cross-generational, serving graduate students, post-doctoral fellows, new faculty, and experienced faculty
; and

4. emphasizes the practices that enhance learning for diverse student audiences.

Hereinafter, the entirety of this program will be called the CIRTL Professional Development Program in Teaching and Learning, or CPDP.
a) Overview of Development Plan

The development and implementation in the UW laboratory will be done by Development Teams organized topically in the following seven areas:

1. Learning in the College Classroom

2. Informal Education

3. Instructional Materials

4. Internships

5. Teaching with Technology

6. Learning Community

7. Diverse Student Audiences

The first five Development Teams will create programmatic opportunities for participants in the CPDP that are founded on the teaching-as-research and learning community principles. Importantly, the Learning Community and Diverse Student Audiences teams will both provide programmatic opportunities and act more globally to infuse learning community and effective practices for diverse student audiences in the programs developed by the first five teams. An overview of the programs of each team is provided in the subsections under Section V.c. below.


As of May 2003, all of the Development Teams are constituted and under way. Memberships of the teams are given in Appendix A2. By design, members of the teams (developers) represent roughly equal numbers of (a) STEM faculty, (b) researchers in STEM education, and (c) graduate students from both STEM and education research. Currently, the developers are predominantly from UW. Extensive effort is being invested to enable the development process to draw from a broader knowledge and experience base. The CIRTL Evaluation and Research Team (ERT) is providing foundational knowledge to the Development Teams through (a) a database of national professional development initiatives, (b) evaluation, and (c) consultation; a more detailed discussion of the ERT contribution to the CPDP development is given in Section V.d. Faculty and administrators from MSU and PSU are advising the Development Teams, both to provide input from those universities and to lay the foundation for later adaptation. 
Finally, the first CIRTL Forum (November 2003; Section VIII) will bring together higher education professional developers from across the nation, in part to inform the Development Teams. 

CPDP development, implementation at UW, and formative evaluation define the critical path early in the CIRTL timeline. Transfer of the CPDP to other research universities cannot begin without clearly demonstrated successes at UW. As shown in the project timelines (Section IV), the goal is to have all curricular programs offered at least twice at UW between Fall 2003 and Summer 2005, with Learning Community, Internship, and Diversity activities ongoing during this period. Formative evaluation will be a continuous process throughout this period, as described in Section VI. At the end of this period, the Development Teams will deliver tools and strategies for successful implementation, such as activity designs, instructional materials, evaluated assessments, training protocols, and videos. These transfer products will facilitate adaptation of CIRTL successes at other research universities.

b) The Integrated Design of the CPDP 


The CPDP will be designed as a highly integrated learning community that will provide participants with a variety of teaching-as-research experiences. Initially, the CPDP will include curricular components, learning community activities, and internships.
 Each of these components will be designed so that participants can easily see their connection to those participating elsewhere in the CPDP.

Participants in the CPDP will experience a coherent, consistent, and reinforced approach to teaching and learning based on the principles of teaching-as-research and learning community. The following goals serve as touchstones for design decisions of the Development Teams throughout the course of their program development. 

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.

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.

STEM graduates-through-faculty are not a homogeneous population in their commitment to teaching and learning, time available for professional development, and career stage. The CPDP will be designed to permit a wide range of entry points and degree of participation, thereby maximizing the number of graduates-through-faculty served. For the most committed graduate students, the CPDP represents a rich opportunity for a minor or certificate program in STEM education.
 We anticipate that such students will also form deep commitments to the broad learning community. Other students may enroll in only one CIRTL activity, for example by participating in the Informal Education program to develop a background for outreach to minority communities. Graduate students, post-doctoral scholars, and faculty may prefer intensive workshops embedded within supportive learning community activities. The CPDP will open all of these entry points, with every entry providing teaching-as-research and learning community experiences.

Finally, the entire CPDP is designed to test a hypothesis for institutionalization that builds on the broader impact goals of many federal research funding agencies, the most notable being NSF’s second merit criterion. The CPDP is directed precisely at developing the capacity of graduates-through-faculty to react effectively to this national call, and therefore provides a strong incentive for participation that is aligned with research goals. For example, the products of the CPDP instructional materials and informal education programs are deliverables that can be proposed and reported by the research projects of the participants. Similarly, the implementation of these products aligns research funding with the educational missions of the home institutions, thereby promoting institutional support. Our hypothesis is that these linkages will promote both participation in and institutionalization of the CIRTL programs.
c) Components of the CPDP 

While the Development Teams share the same participant and program goals, each team has specific objectives and is using a different strategy for their implementation. As such, each team represents an experiment in methods of graduate-through-faculty professional development. Ultimately, the most successful methods will be incorporated throughout the CPDP. 

In the following subsections, we present concise overviews of those approaches, while in Appendix A3 we present the detailed objectives for each team. The curricular components – Learning in the College Classroom, Informal Education, Instructional Materials, and Teaching with Technology - will be developed in multiple formats, possibly including for-credit graduate courses, intensive workshop formats supported by learning community activities, on-line learning, and asynchronous information provided on an as-needed basis.

Learning in the College Classroom

The objective of the Learning in the College Classroom program is to guide graduates-through-faculty toward being reflective practitioners of teaching and learning, and specifically to provide them with the skills and tools for applying teaching-as-research in their classrooms. The program is designed around three essential elements: learning, assessment, and teaching. The learning component will address various learning theories and provide a working background in cognitive theory. The assessment component will address the purposes of assessment, types of assessment, and models of assessment design. The teaching component will address teaching strategies that promote active learning, issues of teaching to diverse students, and challenges of being an effective teacher.

Participants will use the concepts, methods, and strategies under investigation by applying them in microteaching sessions, defining and constructing a teaching philosophy, and designing a curriculum for a course in their field. Participants will systematically build their own learning community in which they will (a) examine research within and across STEM disciplines and education disciplines, including cognitive science, and (b) design their own research to explore teaching and learning issues of interest to them. Using microteaching as a base, participants will pose research questions related to student learning. For example, what strategy would be most effective for helping students learn a specific concept? What assessment technique(s) would help teachers know what their students know? What worked and what did not? What student and faculty learning gains have occurred during these processes? Upon completion of the program, graduates-through-faculty will view their classrooms as sites for ongoing research into their teaching and their students’  learning.

The programs will be co-led by a STEM faculty member and an education research faculty member. (In Fall 2003, Sandra Courter, Engineering Learning Center; and John Wright, Chemistry).

Timeframe in the UW laboratory:  Pilot grad course: Summer 2003; semester grad course: Fall 2003; intensive workshop: Summer 2004; ongoing

Deliverable: Evaluated curricula serving ongoing for-credit graduate courses and graduate-through-faculty intensive workshops as of Fall 2003; anticipated participation in UW laboratory: 30 graduate students and 15 faculty per year.

Transfer products, including a distance-learning format, by 2006.

Informal Education

The core objective of the Informal Education program is for participants to conceive, create, implement, and evaluate a product that is related to their research and designed for public education. Such products may range from public talks and Web pages to press releases and Java applets.

Each participant will be a member of a seminar group of 10–15 co-led by a STEM faculty member and an education research faculty member (in Fall 2003, Steve Ackerman, Atmospheric and Oceanic Science, and Sharon Dunwoody, Journalism). Seminar work will concentrate both on basic skills and on discussion of central questions such as: What can one reasonably expect audiences to learn from an informal science message? How does one explain concepts and processes to informal audiences? How does one communicate effectively about what science does and does not know? What are effective approaches to design in different media? How do diverse audiences receive and interpret informal education differently? And how does one assess and evaluate informal education?

A crucial role of the seminar will be peer assessment. Students will present their informal education product to the seminar group and receive formative feedback. The seminar will enable all participants to (a) develop skills in evaluating informal education products, with modeling by the faculty; (b) experience a wide range of approaches to informal education; and (c) learn formative assessment strategies for improving their own projects. This format parallels the design of many research laboratories and teams.

Students will develop assessment tools for their projects, implement their projects, and evaluate their projects’ success in a real-world context. Recognizing that research also involves scholarship, students will present their evaluation results to the seminar and will be encouraged to consider presentations in other professional venues.

The Informal Education Program is an experiment in an experiential design for professional development. It parallels the experiential design of the Instructional Materials program, except that it is not based on the concept of graduate-through-faculty teams. As such, these two programs test the viability and impact of targeted versus cross-generational models.

Timeframe in the UW laboratory:  Pilot grad course: Summer 2003; semester grad course: Fall 2003; intensive workshop: Summer 2004; ongoing

Deliverable: Evaluated curricula serving ongoing for-credit graduate courses and graduate-through-faculty intensive workshops as of Fall 2003; anticipated participation in UW laboratory: 30 graduate students and 15 faculty per year.

Transfer products.

Instructional Materials

The Instructional Materials program is an experiment in implementing a product-based design for professional development within disciplinary teams comprising graduates-through-faculty. Each team will be created around a disciplinary course objective. Members of the team will be poised to address the objective from a combination of their research, their broader knowledge of the discipline, and the needs of students in the course. This approach will provide rich forefront science, ownership and engagement of the participants, and incentives and rewards (both intrinsic and extrinsic, the latter in terms of responding to the requests of funding agencies). In some cases, a team might be entirely composed of members from a single discipline. In other cases, teams will bring together participants with different backgrounds to address interdisciplinary instructional objectives.

The teams will create, implement (in an undergraduate classroom), evaluate, and revise an instructional materials product. These activities will be embedded within a seminar that will provide basic knowledge and skills in instructional materials development and a forum for formative assessment and sharing of work. The seminar will be co-taught by STEM faculty and education research faculty members (in Spring 2004, Robert Jeanne, Entomology; James Stewart, Curriculum and Instruction; and Lillian Tong, Center for Biology Education).

In collaboration with a Howard Hughes Medical Institute award to Jo Handelsman in the UW Department of Plant Pathology, the Instructional Materials Team will also explore an asynchronous approach to instructional materials development that will not be constrained by university schedules. We envision an instructional materials “incubator” that would build on the team model, and that would also provide an immediate opportunity for internships in instructional materials.

Timeframe in the UW laboratory:  Pilot grad course: Fall 2003; semester grad course: Spring 2004; intensive workshop: Summer 2005; ongoing

Deliverable: Evaluated curricula serving ongoing for-credit graduate courses and graduate-through-faculty intensive workshops as of Spring 2004; anticipated participation in UW laboratory: 15 graduates-through-faculty per year.

Transfer products.

Teaching with Technology

The introduction and adoption of technology in higher education continues at an unprecedented pace. This dynamic and challenging environment is a superb opportunity for testing the teaching-as-research concept. All new ideas are worth considering. But underlying all of the excitement is the reality that student learning outcomes are the goal, not simply the use of new technology.

Technology can potentially contribute to student learning through (a) improved learning outcomes, (b) access to resources that would otherwise be unavailable to the learner, and (c) reduction of the cost of education to the learner. Participants in the Teaching with Technology programs will review the current knowledge base in these three areas. In particular they will study the following elements in technology-based education: (a) design of learning outcomes; (b) components of curriculum; (c) design of in-class and out-of-class approaches to presenting new information, inquiry-based activities, problem solving, student-teacher communication, and student-student collaboration; (d) online assessment techniques; (e) evaluation techniques for technology-enhanced learning; and (f) the digital divide among undergraduates and ways to use technology effectively for diverse student audiences.

The programs will be taught in a research group format. Student teams will be responsible for reporting on different subjects to the group with a focus on one or more of the three potential technology contributions. Students will develop critical thinking and evaluation skills in the subject of teaching with technology and will actively participate in the Learning Community with technology as their specialty. As an outcome, student teams will develop and present a research plan that could be the genesis of a future proposal. This will be a first step in preparing these future STEM faculty to submit competitive Career Award and other proposals to funding agencies such as NSF.

The programs will be co-led by a STEM faculty member and an education research faculty member (in Spring 2004, Greg Moses, Engineering Physics and a faculty member to be determined).

Timeframe in the UW laboratory: Semester grad course: Spring 2004; intensive workshop: Summer 2005; ongoing

Deliverable: Evaluated curricula serving ongoing for-credit graduate courses and graduate-through-faculty intensive workshops as of Spring 2004; anticipated participation in UW laboratory: 30 graduate students and 15 faculty per year.

Transfer products.

Internships

The Internship Program will provide STEM graduate students and post-doctoral researchers opportunities to implement teaching-as-research in various venues. Typically, these internships will occur after preparation in related CPDP programs. The essential goals are to further develop the participants’ skills and portfolios, especially in academic environments similar to which they aspire.

The Internship program encompasses a large array of possible opportunities, many of which are yet to be defined. The envisioned opportunities fall into two categories:

1. Internships away from the home research university campus, typically at non-research-extensive institutions; and

2. Internships on the home research university campus that enhance the teaching mission of the institution and/or the broader impact of research programs.

The off-campus internships will take place at nearby colleges and universities that represent an array of institutional types. For the UW laboratory, these institutions will include the Madison Area Technical College; Beloit College and Edgewood College (liberal arts colleges); and the University of Wisconsin–Whitewater (a 4-year comprehensive university). All of these institutions have one or more STEM departments with instructors engaged in teaching innovation, providing fertile ground for teaching-as-research activities. The scope of work taken on by the intern will vary, with possibilities ranging from developing and testing an assessment tool to teaching a class for a semester.

Internships on the home campus have the potential to permanently strengthen the educational infrastructure of the university and enhance the broader impact of STEM research projects. The Informal Education and Instructional Materials programs have immediate connections to research projects. Indeed, many research programs are already producing informal education and undergraduate instructional materials, but without the guidance, assessment, or evaluation that CDPD interns can provide. Similarly, graduate student and post-doctoral participants in the College Classroom and Teaching with Technology programs are poised to assist faculty and departments that seek to enhance their teaching activities.

Interns and their mentors will meet regularly as part of the Learning Community so that participants can reflect on, learn from, and support each others’ internship experiences.

Timeframe in the UW laboratory: First cohort of interns: Fall 2004; ongoing

Deliverable: Evaluated program serving 15 interns per year in the UW laboratory.

Transfer products.

Learning Community Activities

Each of the preceding programs will be woven together so that participants in any one CPDP program will feel connected to participants in the other programs, to broader campus-wide initiatives in teaching and learning, and to other graduates-through-faculty engaged in their own development. These connections will be enhanced by core learning community activities envisioned to take place within a physical home.

In one such core activity, cross-disciplinary teams of 8 to 10 people will participate in weekly meetings throughout a semester to engage in readings, reflective discussions, creative activities, and “expeditions” to explore the process of learning. This program element will be based on the success of UW’s Creating a Collaborative Learning Environment (CCLE;www.wisc.edu/provost/ccae/ccle/). Although CCLE was a faculty program, the CPDP programs will include both targeted and cross-generational groups.

Another core activity will bring together everyone participating in any CPDP program. A format that has proven successful in other learning communities is a roundtable dinner and discussion program. For one evening a month over dinner, a participant will introduce a topic of general interest or a provocative issue for discussion. Guiding questions will be posed to facilitate the discussions at each roundtable. The discussions will be relevant to a wide audience with specific connections to what participants are learning in other CPDP programs. 

An important role of the Learning Community program will be to support graduates-through-faculty in exploring teaching-as-research and other innovations for the first time. A variety of drop-in services and occasional events will be offered within the physical home of the learning community: peer-mentoring opportunities, informal advising for graduate students, guest speakers, workshops, graduate student study groups, and social events.

Note that the learning community will provide both a distributed and a cohesive structure.  A dedicated location (a suite of rooms for large and small groups and for formal and informal events) provides the necessary “presence” representing the campus’s commitment to developing teaching and learning skills in its graduates-through-faculty.
 

Timeframe in the UW laboratory: Learning community opens: Fall 2003; ongoing

Deliverable: In the first year (2003–04), evaluated small-group program serving 20 graduate students and 10 faculty.

In the first year (2003–04), evaluated large-group guest speaker and dinner program for all Delta participants (approximately 100 graduate students through faculty). 

Will increase size approximately 20% in each subsequent year until program capacity is reached. 

Approximately 25% of the small-group discussion leaders will come from the prior years’ participants.

Transfer products.

Diverse Student Audiences

CIRTL’s diversity component is based on a single proposition: Excellence and diversity are intertwined. The learning and success of STEM students are enhanced when the classroom fosters interaction and engagement of students irrespective of race, gender, or sociodemographic background. However well intentioned, strategies that simplistically single out students for intervention are likely to fail. Successful models of teaching and learning address multiple audiences at multiple levels to the benefit of all students, faculty, and future faculty.

By virtue of its broader mission to the CPDP and to CIRTL, the Diversity Team is charged with meeting a different set of goals than the other Development Teams. The goals of the Diversity Team are to:

1. synthesize knowledge of STEM teaching strategies for promoting success for all students, and effectively distribute these strategies to STEM graduates-through-faculty;

2. promote change by fostering awareness among STEM graduates-through-faculty of the impact of teaching practices on classroom climate and learning; and

3. proactively engage with the other CIRTL Development Teams and the Learning Community so that diversity issues are infused in all facets of the CPDP.

1. Knowledge Synthesis

The challenge of addressing diversity issues in STEM higher education classrooms is of such high importance that CIRTL will invest substantially in creating synthetic resources that will serve both the CPDP and the national STEM faculty. 

The first task of the Diversity Team will be to conduct an extensive literature review that will provide the foundation for both CPDP development and the CIRTL Diversity Institute (described next). The Diversity Team will create an annotated database of literature, translated into STEM-accessible language, summarizing the key ideas, findings and strategies relevant to diverse student audiences in the STEM classroom.  During the development phase, the Diversity Team will provide appropriate literature sources and compiled data to the Development Teams, to the Learning Community, and to the CIRTL leadership. Diversity Team members will participate in the meetings of all the Development Teams, both to raise awareness and for consultation. 

This knowledge synthesis will be extended by the CIRTL Diversity Institute. The Diversity Institute will be modeled on the College Level One (CL-1) Institutes of the National Institute for Science Education (NISE). The year-long CL-1 Institutes brought together national STEM and higher education scholars to synthesize research knowledge in key areas of education practice, and then transform those syntheses into products easily accessible to STEM faculty. The products of this approach can be found on the heavily used CL-1 Innovations in STEM Education Web site (www.wcer.wisc.edu/nise/cl1), which includes the Field-Tested Learning Assessment Guide (FLAG), Student Assessment of Learning Gains (SALG), LT2 (Learning Through Technology), and Collaborative Learning modules.

We will use the CIRTL Fellows Program (Section VIII.c.) to bring to UW education researchers and STEM faculty who are nationally recognized for expertise in higher education equity issues. Diversity Team leaders Judith Burstyn, Alberto Cabrera, and Sherrill Sellers will serve as the Lead Fellows who recruit these CIRTL Fellows and provide initial intellectual direction. The Fellows will complete a comprehensive synthesis of what is known about (a) effective teaching practices for diverse students; (b) students’ experience with different curricula; and (c) equitable classroom environments conducive to learning. The Fellows will produce scholarly products (e.g., meta-analyses, literature summaries, databases, publications) that will be a foundation for both researchers and practitioners entering the subject area. 

This synthesis will lay the foundation for creation of a Success for All Students module for the Innovations in STEM Education Web site. CIRTL Fellows, UW, MSU and PSU faculty, and CPDP participants will contribute to the creation of this module.  Likely components include:

• 
An introduction to classroom equity issues;

• 
Video stories and interactive modules to help raise STEM faculty awareness (e.g., students’ vignettes about practices that inhibit equitable outcomes; instructors’ stories about discovering equity problems in their learning environments);

• 
An interactive site for exploration of classroom practices appropriate for diverse student audiences designed for STEM content and curriculum;

• 
Case studies to show how instructors have employed these classroom practices to meet specific STEM goals and objectives; 

•  
Links to other resources.

As with the original CL-1 products, the new Web products will undergo extensive formative and summative evaluation. To serve different learning styles, we will also convert components of the Web site into a casebook of the scenarios. 
Timeframe in the UW laboratory: Recruit Fellows: Fall 2003-Spring 2004; Diversity Institute: Summer 2004-Spring 2005; create Web products: Spring-Fall 2005.

Deliverable: Create database from annotated literature review: Fall 2003–Spring 2004.
Research syntheses for scholarly journals: September 2005.

Success for All Students Web module and casebook: September 2005.

2. Promoting Change in Classroom Practices

Based on exploratory work in the NSF-funded Engineering Coalition of Schools for Excellence in Education and Leadership, CIRTL will test the hypothesis that an effective approach to motivating change with respect to diversity issues is to demonstrate in faculty members’ own institutions the relative success levels of women, students of color, or other groups of students, and to document that definable groups of students are not being retained in STEM. Strategically, it is critical that this be demonstrated in the gatekeeper courses that are the entry points to science in college.

This approach will first be explored in the UW laboratory. We will document STEM student outcomes at UW through analysis of the student records database to identify gatekeeper courses and patterns of retention and exit. Students in gatekeeper courses will be surveyed and interviewed to identify classroom experiences that lead to retention or exit. We will disseminate the findings of these studies to the departments and faculty of some gatekeeper courses. At the same time, findings of similar but non-UW-specific studies will be presented to the departments and faculty of other gatekeeper courses. We will proactively work with specific departments and faculty to provide the graduates-through-faculty with the knowledge and ability to improve success for all students in their classes. We will assist departments and faculty in designing appropriate course evaluation tools that assess climate issues. We will then evaluate the impact of this process on classroom practices in those courses.

As part of this study, tools, procedures, and protocols will be developed to permit other research universities to use the same strategy, should it prove effective for change. The results will also be part of the foundational material for all of the programs within the CPDP.

Timeframe in the UW laboratory: Complete research phase: September 2005; disseminate to STEM departments and graduates-through-faculty: Fall 2005/Spring 2006.

Deliverable: Research products regarding UW laboratory pathways.

Evaluation of impact of research results on teaching practices.

Tools, procedures, and protocols for application in CIRTL Network.

3. Weaving Success for All Students Throughout the CPDP

The Diversity Team will incorporate the results of their synthetic research throughout the CPDP: in the curricular offerings, in the internships, and in the learning community. This will be accomplished through participation in Development Team meetings, all-hands retreats, consultation on the research foundation, and the ongoing Learning Community activities described next.

As part of the CPDP itself, the Diversity Team will create interactive, Web-based teaching scenarios that allow teaching staff to explore novel classroom strategies before entering the classroom. Diversity-oriented speakers and workshops will be offered as part of Learning Community activities and in conjunction with the activities of other CIRTL Development Teams. Student/faculty mentorship and curricular consultation programs will be created to support individuals and departments interested in implementing classroom practices that support learning for all students.
Timeframe in the UW laboratory: Advise Development Teams: August 2003–ongoing; organize Learning Community activities: August 2003–ongoing.

Deliverable: Diversity components in all CPDP programs.

Ongoing Learning Community activities with respect to diversity.

d) Research Foundation for CPDP Development

Many successful and unsuccessful efforts in higher education professional development have gone before CIRTL, and many important initiatives are currently under way. It is important that CIRTL build on existing knowledge, and the Evaluation and Research Team is well positioned to inform the Development Teams of related work.


The ERT work in support of the CPDP development will include:

Database of Existing Professional Development Programs

As of May 2003, ERT project staff at MSU are conducting a literature/Internet search to identify the current state of knowledge about professional development and graduate student preparation programs focused on teaching and learning. A preliminary database was delivered in April 2003, and the final database prepared for wider distribution will be delivered in September 2003.

Timeframe:  January 2003–September 2003.

CIRTL Forum: National Status Report on Professional Development

ERT members will develop the program for the first CIRTL Forum (November 2003), providing an overview of the state of professional development in teaching and learning for graduates-through-faculty. CIRTL management will organize the forum.

Timeframe:  May 2003–November 2003.

Consultation

ERT members will provide expert advice to Development Teams as they develop their respective programs. An important aim is to avoid the common impediment to the transfer of innovations—namely, programs so uniquely tailored to the home environment that potential adapters fail to see their applicability. Thus, an important ERT task is to provide expert advice about the variety of institutional and STEM departmental settings nationwide to assist Development Teams in creating tools and strategies with high potential for dissemination beyond UW. ERT members are nationally recognized experts in professional development, faculty work, collegiate teaching and learning, and postsecondary institutional reform.  Communication will occur via in-person visits, telephone conferences, and e-mail.

Timeframe:  January 2003–September 2005

VI) Evaluation of the CIRTL Professional Development Program

Principal Objective for Goal 4: Demonstrate that participating STEM graduate students and post-doctoral researchers show a commitment to use of best instructional practices in future faculty positions and to ongoing improvement of those practices through teaching-as-research.

Ongoing evaluation will ensure that CIRTL effectively achieves its goals in a timely way. The ERT will provide an ongoing assessment of CIRTL’s interim progress that will enable the Development and Leadership Teams to make midcourse corrections and improvements. Equally important, the evaluation process will provide the foundation for demonstrating the successes and challenges of the CPDP to other research universities in the CIRTL Network.

Since UW will be the laboratory for the development of the CPDP, the UW implementation will provide the best opportunity and longest time baseline for studying the CPDP’s impact on participants and institutional change. Thus, our plan is to concentrate our evaluation of the effectiveness of the CPDP in the UW laboratory. In contrast, the evaluation work with regard to transfer of the CPDP will focus on MSU, PSU, and the other institutions of the CIRTL Network (Section VII). To maximize close observation and effective interaction, UW ERT members will perform the evaluation work on the CPDP, under the leadership of Norman Webb and supported by the MSU and PSU ERT members. Hereinafter, this collaboration will be called the UW Evaluation Team. The detailed plans of work and personnel for Year 1 are shown in Appendix A4.

These evaluation activities will be guided by five general evaluation questions:

1. To what extent is the CPDP implemented in the UW laboratory?

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?

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?

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?

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?

Each of these evaluation questions will be answered as follows. 

a) Development and Implementation (Evaluation Question 1) 

The UW Evaluation Team will gather needs assessment information by interviewing CIRTL project leaders, the Development Team leaders, and other key university staff and administrators important for CIRTL to accomplish its goals. This needs assessment analysis, reported in a written document by September 2003, will address what Development Team leaders see as needed to solve the most important problems and issues for implementing teaching-as-research at UW. The needs assessment analysis will also identify how Development Team leaders are thinking about the implementation of their team’s programs and the best approaches to evaluating those programs.

Members of the UW Evaluation Team will work closely with Development Team leaders to identify suitable instruments and procedures for determining the near- and long-term effectiveness of each Development Team’s programs and to help establish that the teams’ intended goals are attained and the products are of high quality over the duration of the project. The UW Evaluation Team members will help develop instruments, conduct analyses, aggregate information across the teams, monitor participation of individuals in CIRTL activities, and help prepare reports. 

b) Participant Monitoring System (Evaluation Question 2)

The UW Evaluation Team will design and develop a database that can be used to track participation of UW graduates-through-faculty in CPDP programs. Along with developing the structure of the database, the UW Evaluation Team will develop procedures and instruments needed to record information on participation and report formats that will be most useful to CIRTL project leaders and Development Team leaders. 

At a minimum, the database will record the names (or identity numbers) of all people who participate in any CPDP activity; basic descriptive information on each person (gender, work classification, department, etc.); what activity the person engaged in; the nature of the activity; the duration of the participation (1 hour, 1 day, 16 class sessions, etc.); and other critical information for the project as identified through the needs assessment and other input. From September 2003, quarterly reports will be produced on participation levels in UW CIRTL activities.

c) Teaching Conceptions and Practices (Evaluation Question 3) 

The UW Evaluation Team will track the changes in graduate-through-faculty knowledge, attitudes, and teaching practices over the course of the project. The team will do this by administering a census survey to all, or to a statistically representative sample, of the UW STEM graduates-through-faculty. Of course, CIRTL is only one factor among many that influence graduate-through-faculty attitudes toward and behaviors in teaching. The UW Evaluation Team will attempt to take into account many of these factors in multivariate analyses, although isolating CIRTL effects may be problematic. It is most likely that joint effects between CIRTL and other factors affecting graduate-through-faculty work will be identified. 

As of May 2003, development of the survey instrument by the UW Evaluation Team and Carol Colbeck is well under way. The UW Evaluation Team will pilot the survey in June 2003. The survey will be administered at UW and PSU in September 2003. Data from the survey will be analyzed, and a report of findings will be prepared by November 2003. The survey will be administered again in Spring 2005 and Spring 2007 to measure change over time.

Data about teaching practices acquired through self-report frequently will not fully represent what actual practices are employed in the classroom. To validate information obtained on the survey and to more accurately describe changes in teaching practices, the UW Evaluation Team will conduct observations of a select sample of STEM classes. In May through September 2003, the team will develop and pilot protocols for conducting classroom observations. The protocols will be used for the first time in Fall 2003. Select STEM classes will be observed over the duration of the project to monitor changes in instructional practices. A sampling procedure will be used to identify classes that will be observed each year to provide a cross section of STEM teaching at the UW. The observation protocols that will be developed to detect teaching-as-research will be made available to other institutions. The information collected through the classroom observations (focus studies) will be aggregated with information from the census surveys to judge if classroom practices are in fact changing in STEM classrooms and if any change can be attributed to CIRTL.

d) Commitment to Best Practices (Evaluation Question 4)

A longitudinal study is being designed in Spring 2003 to investigate the commitment of UW graduate students and post-docs to best practices as advanced by CIRTL. Whereas evaluation efforts to answer Evaluation Question 3 will be directed toward describing changes in teaching practices in STEM classes, efforts to answer Evaluation Question 4 will be directed toward looking at sustained changes in people, namely STEM graduate students and post-docs. In designing this study, the UW Evaluation Team will consider more specific evaluation questions, sample size, procedures for collecting data, the analytic horizon for observable effects, and means for following graduate students and post-docs after they leave the UW. In Summer 2003, the team will select a sample for the study. Baseline data using interviews and questionnaires will be gathered in September and October 2003. By the end of 2003, the UW Evaluation Team will prepare a progress report describing the design of the study and preliminary findings from the baseline data. The team anticipates conducting the longitudinal follow-up on CIRTL participants through the end of CIRTL’s 5 years of funding.

e) Institutional Change (Evaluation Question 5)

Some of the data collected in Year 1 through the needs assessments and the investigation of the effectiveness of the Development Teams’ efforts will relate to the institutional change needed to support teaching-as-research. However, most of the work on institutional change will be done in the ensuing years. The duration of the CIRTL project represents a relatively short time in a life of an institution. Consequently, the ERT will distill from the literature what institutional climates, conditions, and capacities are needed to support teaching-as-research. The UW Evaluation team will then look for preliminary evidence of organizational change, drawing on the literature to help determine whether initial patterns of institutionalization are likely to last beyond CIRTL. Beyond evaluative questions are the broader research questions about CIRTL as a reform movement. The ERT will use the literature to develop a preliminary model of reform and hypotheses about effective change. These issues are discussed more fully in Section IX (“Research Plan”).

VII) Plan for Transfer to the CIRTL Network

Principal Objective for Goal 3: Transfer and implement the CIRTL program throughout the CIRTL Network.

To change the future STEM faculty of the nation, CIRTL must be able to transfer the successes in the UW laboratory to other research universities. Therefore, the CPDP will be adapted to a national CIRTL Network of 10 research universities, including UW, MSU, and PSU. To the extent possible, the Network will span the properties of research universities in the U.S. In Year 1, the ERT will categorize research universities by their current commitment to (a) faculty development programs to improve teaching and learning, (b) reform in STEM undergraduate and graduate education, and (c) scholarship on teaching-related activities. The ERT will also classify these institutions by (a) number of women and racial/ethnic minority STEM PhD students and (b) percentage of STEM doctoral recipients going into faculty positions at all types of institutions. To complete the CIRTL Network, the ERT will select seven research universities that along with UW, MSU, and PSU represent variation on these commitment and demographic factors. For every institution in the network, CIRTL will test various combinations of programs and implementation strategies. The goal will be to identify a set of transfer and institutionalization strategies most likely to be effective in the diverse environments of all research universities.

We describe here three levels of intervention. The detailed ERT activities for Year 1 associated with these interventions are described in Appendix A5.

a) Level 1 Intervention

The UW laboratory will be the most intensive intervention. We will not attempt to adapt the CPDP to other research institutions until evaluation has shown successful progress toward accomplishing the CIRTL goals at UW.

b) Level 2 Intervention

We will focus our most intensive transfer efforts on MSU and PSU. We will involve MSU and PSU faculty and administrators in the CPDP development work, with two anticipated outcomes: (a) that maintaining close interaction between UW, MSU, and PSU will lead to improved CPDP products; and (b) that making the developers and adapters aware of each others’ needs and situations will increase the odds of success in transferring CIRTL programs to MSU and PSU. CPDP development work at PSU will begin in Summer 2003, as described in Appendix A5.

PSU and MSU represent similar institutions at which we will employ two very different transfer strategies. At PSU, we will test a “bottom-up” approach using one or more departments with a strong track record in STEM education reform. Our strategy here is modeled on a method developed by the Collaboration for the Advancement of College Teaching and Learning in Minnesota, where the host institution identifies a team of key STEM faculty and administrators who make a commitment to the innovation. In contrast, at MSU we propose to target established institutional structures that have already been shown to be supportive of STEM education but that do not necessarily report to STEM departments or their faculties. The MSU Graduate School, the Bailey Scholars Program (a learning community of undergraduates, graduate students, and faculty members located in the College of Agriculture and Natural Resources), and various existing professional development programs are examples. Here, we will see if we can achieve large-scale transfer through already established university-wide organizations. 

c) Level 3 Intervention

The remaining seven institutions in the CIRTL Network will be the targets for the next level of intervention. These institutions will represent a broad, nationally representative group of research universities potentially helped by CIRTL but only loosely affiliated with it. We anticipate that a wide variety of adaptation strategies will be necessary. 

Finalizing the criteria for selecting the seven third-level network sites is an important early task for the ERT. It involves conducting a national survey and literature review. The first step will be to survey the approximately 125 research universities (classified by the Carnegie Foundation for the Advancement of Teaching) about the current status of their professional development programs for graduates-through-faculty. We will survey at least four individuals from each institution: the provost and/or the representative in the provost’s office responsible for professional development programs; the dean of the graduate school (or equivalent); the dean of natural science; and the dean of engineering. Although the questionnaire awaits development, we anticipate asking questions about the current and anticipated institutional and college-level programs for graduate student and faculty development. We will also include questions about these institutions’ interest in receiving CIRTL materials and their willingness to be considered as a possible member of the CIRTL Network at a later date. 

In addition to survey data, we will collect demographic data from each institution using the Integrated Postsecondary Education Data System files on institutional characteristics and degree completions. These data include source of control (public/private), historically Black college or university (HBCU), institutional wealth, number of STEM degree programs, graduate and undergraduate enrollment in STEM fields, and degrees granted by race/ethnicity and gender. We will also rank institutions by measures of prestige (e.g., doctoral program ratings from the National Academy of Sciences and peer ratings from U.S. News and World Report) and, if possible, by the number of STEM faculty they produce. 

Once we have these data, the next step will be to classify the institutions and their colleges on a scale of current involvement in graduate-through-faculty professional development programs. This classification process will be complex, taking into account both institutional- and college-level data. At this point, we intend to classify each responding research university as high, medium, or low on a scale of commitment to and engagement in professional development. Once we have classified each institution on this “professional development” scale, we will examine the array of other data—HBCU, prestige, number of STEM degrees awarded by race/ethnicity and gender—to select an initial sample that represents the population of research universities nationwide. This sample will include sites where the success of transfer/adaptation appears likely and others where it does not. For each initial site, we will select at least two backups in case an initially selected site declines to participate. 

The transfer process will start with each third-level network institution sending two representatives to a meeting sponsored by CIRTL. Network representatives will share their current professional development, teaching and learning, and equity issues, and we will present and discuss the CIRTL program and its implementation at UW, MSU, and PSU. After returning to their campuses, network representatives will identify the CIRTL tools and strategies they find most suited to local needs. They also will select a local team to implement the transfer and carry out the reforms. Members of the ERT will visit each network institution to guide the institutions in “constructing their own way” for implementation and to gather information for subsequent design of evaluation instruments. At that stage, we will send a team of UW, MSU, and PSU faculty and staff to each network institution to initiate the formal transfer of relevant tools and strategies. This group will deliver materials, describe the best ways to use the tools and strategies, and discuss their own experiences. The network institutions will then implement the tools and strategies. At a relevant time, the ERT will send instruments to each site to assist them in collecting evaluative data; the team will follow up with a site visit to interview participants. We will use these data to provide formative feedback to network institutions during implementation and ultimately to develop summative findings about the transfer process. 

VIII) National Conversation

Principal Objective for Goal 5: Lead a national conversation about STEM graduate education and faculty development in teaching and learning.

CIRTL is one of several ongoing and important initiatives directed toward the improvement of the national STEM faculty. Furthermore, any single project cannot by itself change the landscape of STEM higher education. For example, the graduate student participants of CIRTL will need to find fertile ground for their new ideas at their future institutions. National success will require national communication and collaboration. 

CIRTL will become a focal point in the national conversation about professional development in STEM higher education teaching and learning through the mechanisms discussed below.

a) CIRTL Forums

Following the successful model developed at the National Institute for Science Education, we will host annual national CIRTL Forums to address central issues in the development of STEM teaching and learning. The first CIRTL Forum will be held in Madison in November 2003. Building on the 1998 NISE Forum in Graduate Education (www.wcer.wisc.edu/gradedforum), the first CIRTL Forum will be a national status report on current STEM graduate-through-faculty teaching and learning development programs. 

b) CIRTL Collaborations

We will establish close collaborations with other national organizations involved in STEM professional development. As of May 2003, CIRTL has created partnerships with the Center for the Advancement of Engineering Education, the Carnegie Foundation for the Advancement of Teaching, the Regional Workshops Led by Successful Innovators and Experienced Investigators program, and a Howard Hughes Medical Institute program. Graduate students from the Development Teams will be attending both Carnegie Scholars and Regional Workshop meetings in Summer 2003. We anticipate similar collaborations with the Council of Graduate Schools, the American Association for Higher Education, the Association for the Study of Higher Education, Professional and Organizational Development Network, and other organizations.

c) CIRTL Fellows

We will create a CIRTL Fellows program modeled on the NISE Fellows program. These Fellows will bring national expertise and diverse perspectives to CIRTL and make scholarly contributions that will strengthen the CIRTL program. Equally important, the CIRTL Fellows will become a strong national network for both dissemination and ongoing collaboration. We anticipate welcoming the first cohort of Fellows in Summer 2004 as members of the Diversity Institute.

d) CIRTL Dissemination

We will participate in STEM disciplinary discussions of professional development. The interdisciplinary nature of the Development Teams will be a strong foundation for this dissemination; in most fields, we will be able to present CIRTL via disciplinary colleagues. We will also disseminate CIRTL products via the Web (www.cirtl.net), building on our experience with the CL-1 Innovations in STEM Education Web site. We are enthusiastic about developing distance-learning programs that will provide in-service professional development beyond the CIRTL Network. Finally, the fundamental research work will be presented at conferences and in journals and books.

IX) Research Plan

Research results from CIRTL will have long-lasting impact on STEM higher education. CIRTL research will align along three themes—(a) promoting best practices in post-secondary STEM teaching and learning, (b) fostering change in STEM graduate-through-faculty cultures, and (c) transferring successful implementations between research universities. We will use a combination of summative evaluation data, surveys, and case studies to address the following six key research questions:

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

We will conduct a broad survey and analysis of existing STEM graduate preparation and professional development programs at research universities throughout the U.S. We will include in our review graduate-through-faculty development programs funded by NSF, such as the IGERT, GK-12, and ADVANCE programs, and those funded by private sources, such as Exxon-Mobil (e.g., NeXT), the Pew Charitable Trust, and the Howard Hughes Medical Institute. We will develop an inventory of research universities sorted by strategy, resources, and prior experience; visit potential partner institutions; and select seven representative universities to complete the CIRTL Network. We will also document the teaching needs and concerns of the full range of institutions that hire STEM graduates, including community colleges, historically Black colleges and universities, liberal arts colleges, master’s-level universities, and research universities. These studies will ensure that the CPDP is aligned with the needs of those institutions hiring CIRTL graduates.

7. What role can graduate-through-faculty preparation play in the improvement of STEM undergraduate education? 

8. What is the effectiveness of the various components of the CPDP on STEM graduate-through-faculty attitudes about use and development of effective instructional practices? 

Questions 2 and 3 speak broadly to the effectiveness of the proposed CIRTL programs in improving STEM teaching and learning, and thus require a multifaceted research program. First, we will identify the effects of CIRTL on future STEM faculty by conducting a longitudinal study of a cohort of STEM graduate students over 5 years. We will collect baseline data on the entering cohort of STEM graduate students at UW and document the attitudes of this group about teaching and teaching-as-research at regular intervals during their program. We will assess changes in attitudes and knowledge on a range of issues, including student engagement in their own learning, problem solving, hands-on design, the practice of teaching to diverse student audiences, active and collaborative instruction, and the practice of teaching-as-research. When possible, we will follow the PhD recipients into their new positions, document their teaching approaches, and compare these practices with those encouraged by CIRTL. Second, we will identify the effects of the CIRTL programs on STEM faculty attitudes and instructional practices. We will determine whether the faculty members who participate in CIRTL engage in teaching-as-research activities in their own classrooms. We particularly seek to identify changes in faculty awareness of the needs of diverse student audiences and use of associated teaching and learning practices. We also will study the effectiveness of the CIRTL learning community in sustaining faculty attention and retaining women and minority STEM graduates-through-faculty. Third, for a focused sample we will identify the relationships between specific CIRTL tools and strategies and STEM student learning and persistence. In each of these analyses, we will take into account disciplinary differences by studying the relative effectiveness of the CIRTL program as a function of STEM discipline. 

In these analyses, we will use the extent of involvement in CIRTL—i.e., the number and type of CIRTL activities in which STEM graduates-through-faculty participated—as covariates to help us identify the relative effects of full versus partial involvement in CIRTL. We can also use these covariates to help us determine, for example, a recommended minimum set of development activities to achieve a specified level of effect.

9. 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? 

10. What challenges and barriers are encountered in transferring strategies between departments in the same university and across universities in the CIRTL Network? 

11. What general lessons apply to institutions outside the CIRTL Network wishing to use faculty development and graduate education as a lever for improving teaching and learning in the STEM disciplines, and how effective are our broader dissemination strategies in reaching these institutions?

Questions 4, 5, and 6 all refer in some manner to cultural reform, institutionalization, and transfer.  The focus of ERT analyses here will be on identifying the relative importance of distinct organizational levels and actors for three outcomes: (a) cultural reform in STEM programs and departments, (b) the institutionalization of STEM education reforms, and (c) the transfer of reforms through the CIRTL Network.  Important research tasks include documenting the spread of reforms beyond participating faculty to their colleagues. We will compare changes in the attitudes and instructional practices of graduates-through-faculty who have had extensive CIRTL participation with those of graduates-through-faculty who have had limited or no direct exposure to CIRTL activities. In addition, we will determine the extent to which CIRTL-developed activities have been incorporated and funded as regular operations throughout the CIRTL Network.  Relevant indicators include (a) the development of new organizational structures to carry out CIRTL or the integration of CIRTL into existing administrative units; (b) increased institutional and departmental commitment to making teaching a factor in determining faculty rewards and in providing incentives for faculty development in instruction; (c) widespread use of CIRTL-recommended practices; and (d) reallocation of resources in line with improved STEM teaching and learning.  Finally, we will identify the most effective types of transfer approaches for different types of departments and institutions, and determine the relative importance of different organizational components in successful transfer.

X) Management Plan

CIRTL will be structured to be a highly interactive, collegial system, while maintaining the clear lines of authority and responsibility necessary to ensure quality accountability, direction, and leadership. An organizational chart is provided in Appendix A6.

Robert Mathieu (Director; UW Professor of Astronomy) will have primary responsibility for the center. He will be the principal contact for NSF, the National Advisory Board, and other national organizations. He will take lead responsibility for center administration, with close support from Project Manager Kitch Barnicle (PhD, Special Education). 

CIRTL’s strategic directions will be guided by a Leadership Team consisting of Ann Austin (co-PI; MSU Professor of Higher Education), Aaron Brower (Associate Director; UW Professor of Social Work), Carol Colbeck (co-PI; PSU Professor of Higher Education), James Fairweather (co-PI/Associate Director; MSU Professor of Higher Education), Mathieu, and Terrence Millar (co-PI; UW Professor of Mathematics; Associate Dean, UW Graduate School). This balance in leadership between STEM and social science reflects a fundamental design element of the center, and is reflected in the leadership and membership of each CIRTL team as well. The Leadership Team will provide oversight of CIRTL work and dissemination activities; identify and implement strategies for improvements; ensure that individual activities continue to be coordinated as a coherent strategy; and plan future directions.

Brower and Mathieu will share primary responsibility for the development and implementation activities in the UW laboratory. (Formally, they will be co-directors of the Delta Program in Teaching and Learning, the implementation of the CPDP in the UW laboratory.
) They will be assisted by Program Coordinator Christine Pfund (PhD, Plant Pathology) and Lead Facilitator Chris Carlson-Dakes (PhD, Industrial Engineering), whose responsibilities will include communicating with graduate-through-faculty participants, coordinating the learning community, serving as liaison with campus teaching and learning initiatives, managing the internship program and CPDP programs, and the like. Alignment of CIRTL programs with local UW goals and situations will be enhanced through the creation of a Local Advisory Board of graduates-through-faculty and campus administrators. The UW Graduate School strongly endorses this initiative, and over the duration of CIRTL will fund half of the Program Coordinator position as well as project assistant positions in order to promote successful institutionalization of the CIRTL programs at UW.

Fairweather will have primary responsibility for the evaluation, research, and transfer activities. Evaluation of UW development and implementation activities will be led by Webb and administered out of the Wisconsin Center for Education Research. Development, management, and evaluation of the transfer activities will be led by Austin, Colbeck, and Fairweather. This team will coordinate closely with Brower, Mathieu, and Webb in the transfer of the CIRTL program from the UW laboratory to the CIRTL Network institutions. 

CIRTL will have a National Advisory Board of representatives from colleges and universities and national higher education centers. A primary purpose of this board is to ensure that CIRTL is aware of and responsive to the teaching needs and concerns of the full array of institutions that hire STEM PhDs. We will include on our board representatives of community colleges, historically Black colleges and universities, liberal arts colleges, masters-level institutions, and research universities, ensuring their input in the development of CIRTL tools and strategies. 
The Leadership Team and the Development Team Leaders will convene at least once monthly through conference calls or face-to-face meetings. The Development Teams will also meet separately at least once a month. During the start-up and development phase of Year 1, “all hands” retreats will be held every 2–3 months. We anticipate that the frequency of these retreats will decrease to two per year in the following years. As noted in the project timelines (Section IV), we have scheduled three internal mid-course reviews at key points in the project, as well as the NSF-requested 3-year review.

As part of a continuous improvement management model, we will develop an electronic monitoring system to promote communication between the Development Teams, the ERT, and the Leadership Team. The System-Wide Change for All Learners and Educators (SCALE) project (an NSF-funded Math and Science Partnership project administered at UW but highly distributed nationally) is investing in pioneering project management technology via knowledge management systems designed for unstructured data. The data management challenges of CIRTL are more limited than those of SCALE, but we hope to leverage off the SCALE investment as appropriate.

XI) Summative Evaluation of CIRTL

The success of the CIRTL project must be measured against the achievement of the overarching goals laid out in Section II. We will evaluate successful achievement of these goals as follows:

Principal Objective for Goal 1: Develop strategies and tools that prepare and motivate STEM graduates-through-faculty to use and further improve best practices in STEM teaching and learning for all students. 

At UW, MSU, and PSU, and to a lesser extent throughout the other CIRTL Network members, we will measure and compare graduate-through-faculty instructional practice pre- and post-CIRTL participation, particularly with respect to best practices, effectiveness with diverse audiences, and engagement in effective teaching-as-research. We will also compare the attitudes and instructional practices of graduates-through-faculty who have had extensive CIRTL participation with those of graduates-through-faculty who have had limited or no direct exposure to CIRTL activities. When possible, we will use and/or modify existing valid and reliable instruments for measuring classroom instructional practices, classroom climate, students’ perceptions of their abilities in STEM, and student performance.

Principal Objective for Goal 2: Develop learning communities that recruit STEM graduates-through-faculty, support and sustain reform in teaching and learning, and lead to institutional change. 

We will measure the number of graduate-through-faculty participants in CIRTL activities as a function of gender, race/ethnicity, and discipline. We will also measure changes in participation over time at institutions throughout the CIRTL Network. We will document the spread of reforms from participating graduates-through-faculty to their colleagues. We particularly seek to document the role of the learning community in attracting graduates-through-faculty to CIRTL. We will measure the extent to which CIRTL-developed activities have been incorporated into and funded as regular operations throughout the CIRTL Network. Relevant indicators include the development of new organizational structures to carry out CIRTL or the integration of CIRTL into existing administrative units; increased institutional and departmental commitment to teaching as indicated by faculty rewards and incentives for faculty development in instruction; widespread use of CIRTL-recommended practices; and reallocation of resources for improved teaching and learning.

Principal Objective for Goal 3: Transfer and implement the CIRTL program throughout the CIRTL Network. 

We will examine the effectiveness of various strategies for transferring the CIRTL program between institutions in the CIRTL Network. The focus will be on measuring the success of adaptation and implementation of the CIRTL program via the tools and strategies produced by the CIRTL teams. We will describe the distinct institutional environments and contextual factors that impede or enhance the transfer of tools and strategies between institutions. We will use documentation and case study techniques to describe the effectiveness of the transfer of tools and strategies, taking into account the different institutional resources, governing structures, and prior efforts to improve STEM education. Measures of the effectiveness of these tools and strategies at the varied institutions will be attained by evaluating CIRTL’s achievement of Goals 1 and 2.

We will also examine the degree of institutionalization of CIRTL at UW, MSU, and PSU. Evidence of effectiveness here includes the incorporation of CIRTL activities into regular university, college, and/or departmental programs, as well as the extent of STEM graduate-through-faculty participation over time. Other evidence might include the creation of new programs to take advantage of CIRTL-related Development Team programs.

Principal Objective for Goal 4: Demonstrate that participating STEM graduate students and post-doctoral researchers show a commitment to use of best instructional practices in future faculty positions and to ongoing improvement of those practices through teaching-as-research.

To determine the effects of the collective CIRTL experiences on STEM future faculty, we will conduct a longitudinal study of a cohort of UW STEM PhD students and post-docs over 5 years. We will collect baseline data on the entering cohort and document the attitudes of this group about teaching and teaching-as-research at different points during their program. We will track the teaching practices of those who do teach during the 5 years. In the 5th year, we will again assess attitudes. Our assessments will include their views about student engagement in their own learning, knowledge of active and collaborative instruction, awareness of teaching to diverse student audiences, and the practice of teaching-as-research. When possible, we will follow the PhD recipients into their new positions, document their attitudes and teaching practices, and compare these practices to those encouraged by CIRTL. We anticipate that this longitudinal study will follow CIRTL alumni after the 5-year duration of the center.

Principal Objective for Goal 5: Lead a national conversation about STEM graduate education and faculty development in teaching and learning. 

We will judge our effectiveness in meeting this objective by evaluating the following kinds of indicators: (a) attendance at and recognition of CIRTL Forums, (b) presentations at disciplinary and professional conferences, (c) evidence that the CIRTL agenda has been recognized and used by national associations, (d) use of Web-based and other dissemination tools, and (e) publications in major outlets. We will also look to our National Advisory Board to judge our progress in leading a national conversation on improving teaching and learning of STEM education at the undergraduate level.

These summative evaluations will be the responsibility of the ERT, who will prepare periodic reports of effectiveness for the CIRTL Leadership and Development teams and the summative report in Year 5.

XII) The Impact of CIRTL

In 1999, the National Survey of Postsecondary Faculty counted roughly 1,000 newly minted STEM assistant professors across all 2- and 4-year institutions. 85% of these received their doctoral degrees from Research 1 institutions. CIRTL seeks to shape these future STEM faculty members. 

Although participant numbers are largely estimates at this early stage, the implementation of the CPDP at UW as described in this Strategic Plan will initially have capacity for of order 100 graduate students per year (Section V). In steady state this number represents 15% of STEM graduate students at UW, all of whom are self-selected as interested in becoming future faculty.
 Of course, not all of these graduate students will become faculty. And some fraction will be repeat participants in the Delta Program in Teaching and Learning, whereas others may not be significantly changed by their Delta experience. Perhaps half will ultimately become STEM faculty members with a new perspective on their teaching and learning career. Those 50 graduate students per year will become, in steady state, 5% of future annual faculty cohorts. 

If similar numbers are achieved throughout the 10 CIRTL Network schools, then the CIRTL Network itself will affect a significant fraction of future STEM faculty. Furthermore, successful approaches to transferring the CIRTL program open the possibility of extending CIRTL’s impact to research universities beyond the initial network. Achieving this vision will contribute in a major way to a transformation of the national STEM faculty. This transformation will require more time than the 5 years of CIRTL, but it will be the ultimate measure of CIRTL’s success.

XIII) Appendices

A1) 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.

· Conceptual steps in the teaching-as-research process are:

1. Learning foundational knowledge: What is known about the teaching practice?

2. Creating goals for better student learning: What do we want students to learn?

3. Defining measures of success: What evidence will we need to determine whether students have achieved learning goals?

4. Developing and implementing teaching practices: What will we do in and out of the classroom to enable students to achieve learning goals?

5. Collecting and analyzing data: How will we collect and analyze information to determine what students have learned?

6. Reflecting, evaluating, and iterating: How will we use what we have learned to improve our teaching?

· The process of teaching-as-research naturally leads participants to an ongoing process of discovery and change.

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

· The process of teaching-as-research is promoted by learning communities modeled after STEM research teams—collaborative environments that promote shared learning and active participation.

A2) CIRTL Team Memberships

Team Leaders in bold

(f) = faculty or academic staff; (g) = graduate student; (p) = post-doc

College Classroom Team

Sandra Courter (f) 



Engineering Professional Development

Alan Attie (f) 




Biochemistry
Deanna Byrnes (g) 



Zoology
Cliff Conrad (f) 



Educational Administration
Richard Cyr (f) 



Biology

Amy Kindschi




Wendt Library/College of Engineering

Joan Kwako (g) 



Math Education

J. Chris Pires (p) 



Agronomy
John Wright (f) 



Chemistry
Informal Education Team

Steve Ackerman (f) 



Atmospheric Oceanic & Space Sciences
Sharon L. Dunwoody (f) 


Journalism and Mass Communication
Terry Devitt (f) 



University Communications
Mohammed Douglah (f) 


Life Sciences Communication
Ana Garic-Stankovic (f) 


Nutrition
Mariam Gonzalez (g)



Chemical Engineering

Akhlesh Lakhtakia (f) 


Engineering Science and Mechanics
Eric M. Wilcots (f) 



Astronomy
Ronald A. Yaros (g) 



Journalism and Mass Communication
Instructional Materials Team

Robert L. Jeanne (f) 



Entomology

James H. Stewart (f) 


Curriculum and Instruction

Lillian Tong (f) 



Center for Biology Education
Patricia Herrling (f) 



Steenbock Agricultural Library
Janet M. Batzli (f) 



Biology Core Curriculum
Janet Branchaw (f)  



Physiology
Gelsomina (Pupa) De Stasio (f)

Physics
Jaal Ghandhi (f) 



Mechanical Engineering
Sam Pazicni (g) 



Chemistry
Internship Team

Eileen Callahan (f) 



Graduate School Professional Development Office

Donald Gillian-Daniel


Biochemistry / WCER

Jane Harris-Cramer (f)


Center for Biology Education

Terrence Millar (f) 



Mathematics/UW Graduate School
Robert Seiser (p)



Biochemistry

Barbara Anderegg (f) 



Madison Area Technical College

Teaching with Technology Team
Gregory A. Moses (f) 


Engineering Physics
Jake Blanchard (f) 



Engineering Physics
Chere Gibson (f) 



Human Ecology
Kristin Lefevre (g) 



Computer Science
Mary McEniry (f) 



Statistics
Ronke Olabisi
(g)



Engineering

Patricia Ploetz (f) 



UW System Academic Co-Lab
Gina Svarovsky (g) 



Educational Psychology
Alan Wolf (f) 




Ctr for Biology Ed/Learning Technology & Dist Ed
Diversity Team

Judith Burstyn (f) 



Chemistry

Alberto Cabrera (f) 



Educational Administration

Sherrill Sellers (f) 



Social Work
Angela Byars-Winston (f) 


Counseling Psychology
Anthony Jacob (f) 



Chemistry
Sally Ann Leong (f) 



Plant Pathology
Cathy Middlecamp (f) 


Chemistry
Radhika Puttagunta (g) 


Genetics
Jennifer Schwarz (g) 



Engineering Experiment Station
Michael Thornton (f) 



Afro-American Studies

Madhu Verma




Educational Administration
Arun Yethiraj (f) 



Chemistry
Learning Community Team

Aaron M. Brower (f) 


Social Work
Chris Carlson-Dakes (f) 


Delta Program
Donald L. Gillian-Daniel (f)


Biochemistry
Walt Goodman (f) 



Entomology
Peter Jurs (f) 




Chemistry
David Nelson (f) 



Biochemistry
Maureen Noonan Bischof (f) 


Educational Administration/UW Provost Office
Mary Jae Paul (g) 



Educational Administration
Alice L. Pawley (g) 



Industrial Engineering

Evaluation and Research Team

James Fairweather (f) 


Educational Administration (MSU)

Norman Webb (f) 



Wisconsin Center for Education Research (UW)

Ann Austin (f) 



Educational Administration (MSU)
Roger Baldwin (f) 



Educational Administration (MSU)

Deanna Byrnes (g) 



Zoology (UW)
Alberto Cabrera (f)



Educational Administration (UW)
Carol Colbeck (f) 



Center for the Study of Higher Education (PSU)
Mark Connolly (f) 



Wisconsin Center for Education Research (UW)
Jeremy Hernandez (g) 


Educational Administration (MSU)
Susan Millar (f) 



Wisconsin Center for Education Research (UW)
Andy Porter (f) 



Wisconsin Center for Education Research (UW)

Leadership Team

Ann Austin (f) 



Educational Administration (MSU)
Aaron M. Brower (f) 



Social Work (UW)
Carol Colbeck (f) 



Center for the Study of Higher Education (PSU)
James Fairweather (f) 



Educational Administration (MSU)

Robert Mathieu (f)



Astronomy (UW)
Terrence Millar (f) 



Mathematics/Graduate School (UW)
A3) Objectives of the CIRTL Professional Development Program

The objectives for each component of the CPDP are organized below according to the overarching goals set forth in Section V.b. The participant goals of developing skills and promoting success for all students and the program design goal of providing disciplinary and interdisciplinary opportunities are deeply woven throughout each component’s objectives and thus are not explicitly broken out here.

Learning in the College Classroom

Develop and apply skills of teaching-as-research

Objective

Participants will develop a curriculum in their discipline, using a deliberate, systematic, and reflective process that advances the learning experience of all students. 
Objective

Participants will implement lessons from their curriculum through micro-teaching experiences, evaluate student learning, and adjust their teaching accordingly.

Objective

Participants will develop a teaching-as-research portfolio reflecting their foundational knowledge, research process, and results.

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

Objective

Participants will recognize the interconnected cycle of learning, assessment, and teaching.

Objective

Participants will gain knowledge of research on student learning, assessment, and effective teaching practices.

Objective

Participants will learn multiple methods for evaluating classroom teaching practices, including student- and self-assessment.

Become part of interdisciplinary teaching and learning communities

Objective

Participants will operate as an interdisciplinary learning community. Participants will recognize the value of diverse perspectives for improvement of teaching, and develop skills in respectful support and criticism.

Objective

Participants will recognize the value of an interdisciplinary learning community and participate in the larger learning community activities beyond the course.

Objective

Participants will incorporate learning community as a central theme in their teaching and learning philosophy.

Develop a commitment to ongoing improvement of student learning.

Objective

Participants will engage in teaching-as-research in teaching and learning contexts beyond classroom teaching.
Objective

Participants will continue to apply teaching-as-research practices in the future in order to continually improve upon their classroom teaching practices.

Provide multiple delivery formats and opportunities

Objective

The team will develop and evaluate for-credit graduate curricula that effectively serve both intensive short courses and semester-long courses.

Objective

The team will develop and evaluate an intensive workshop format, integrated within reinforcing learning community activities, that serves all graduates-through-faculty.

Objective

The team will develop an online distance education format that serves graduates-through-faculty.

Design for sustainability and adaptability across research universities

Objective

The College Classroom teachers will train future teachers and establish an ongoing offering of the Learning in the College Classroom programs in the UW laboratory.

Objective

Participants will make use of and add to the CIRTL Research and Resource Library to produce a collection of resources on the use of effective STEM classroom teaching practices.
Objective

The College Classroom Team will develop course syllabi and materials including modules in learning, assessment, and teaching; each module will include student outcomes (objectives), methods, and assessment. Teaching-as-research, learning communities, and diversity issues will be central features.
Informal Education Development Team

Develop and apply skills of teaching-as-research

Objective

Each participant will develop a disciplinary informal education product with explicitly defined objectives and measures of success.

Objective

Participants will develop written plans for assessing the learning and intellectual performance in relation to the defined objectives. Participants will implement their product and assess the learning outcomes, with attention to dependences on the diversity of the audience.

Objective

Participants will analyze and reflect on the assessment data, develop revisions based on implementation and evaluation, and complete notes and guidelines for future use of the instructional materials.

Objective

Participants will develop a teaching-as-research portfolio reflecting their foundational knowledge, research process, and results.

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

Objective

Participants will gain knowledge of how individuals learn STEM concepts, both broadly and in informal education contexts.

Objective

Participants will gain knowledge about effective approaches to informal education, both within and across disciplines. Participants will become familiar with sources of information (journals, meetings, individuals) for their ongoing development in teaching and learning. Participants will consider what can be adapted from other disciplines.

Objective

Participants will learn methods to evaluate and analyze informal education products. Participants will critically evaluate existing products relevant to their selected objectives.

Objective

Participants will identify ways of promoting informal learning for diverse audiences. Diversity issues may include different learning styles, intellectual interests, educational backgrounds, and cultural experiences.

Become part of interdisciplinary teaching and learning communities

Objective

Participants will operate as a learning community, engaging in interdisciplinary discussions of student learning, instructional materials, and methods of assessment. Participants will engage in peer review of other participants’ informal education products.

Objective

Participants will become aware of the existence and value of campus-wide learning communities in teaching and learning. Participants will share their results with wider audiences in the learning community.

Develop a commitment to ongoing improvement of student learning

Objective

Participants will engage in teaching-as-research in teaching and learning contexts beyond informal education.

Objective

Participants will continue to be engaged in informal education beyond the course experience. Participants will integrate informal education into their STEM research programs.

Objective

Participants will engage in teaching-as-research in their future informal education.

Provide multiple delivery formats and opportunities

Objective

The team will develop and evaluate for-credit graduate curricula that effectively serve both intensive short courses and semester-long courses.

Objective

The team will develop and evaluate an intensive workshop format, integrated within reinforcing learning community activities, that serves all graduates-through-faculty.

Design for sustainability and adaptability across research universities

Objective

Participants will lead a change in campus and disciplinary activities and beliefs about the outreach mission.

Objective

The Informal Education teachers will train future teachers and establish an ongoing offering of the Informal Education programs in the UW laboratory.

Objective

Participants will make use of and add to the CIRTL Research and Resource Library to produce a collection of resources on the use of effective STEM teaching practices.
Objective

The Informal Education Team will develop course syllabi and materials that will include student outcomes (objectives), methods, and assessment. Teaching-as-research, learning communities, and diversity issues will be central features.
Objective

Participants will produce a collection of evaluated STEM informal education products for further use and development.

Instructional Materials Development Team

Develop and apply skills of teaching-as-research

Objective

Each Instructional Material team will choose a disciplinary learning problem, form an hypothesis about the origin of the problem, suggest an instructional materials solution, and develop those materials with explicitly defined objectives and measures of success.

Objective

Participants will develop written plans for assessing the student learning and intellectual performance in relation to the defined objectives. Participants will implement instructional materials for a cohort of students in a learning context and assess the learning outcomes, with attention to dependences on the diversity of the students.

Objective

Participants will analyze and reflect on the assessment data, develop revisions based on implementation and evaluation, and complete notes and guidelines for future use of the instructional materials.

Objective

Participants will develop a teaching-as-research portfolio reflecting their foundational knowledge, research process, and results.

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

Objective

Participants will gain knowledge of how students learn STEM concepts, both broadly and through instructional materials specifically.

Objective

Participants will gain knowledge about effective instructional materials, both within and across disciplines. Participants will become familiar with sources of information (journals, meetings, individuals) for their ongoing development in teaching and learning. Participants will consider what can be adapted from other disciplines.

Objective

Participants will learn methods to evaluate and analyze instructional materials. Participants will critically evaluate existing instructional materials relevant to their selected problem.

Objective

Participants will identify ways of promoting learning for diverse student audiences through instructional materials. Diversity issues may include different learning styles, intellectual backgrounds, and cultural experiences.

Become part of interdisciplinary teaching and learning communities

Objective

Participants will operate as a disciplinary learning community within their instructional materials team. Participants will recognize the value of diverse perspectives for improvement of teaching and develop skills in respectful support and criticism.

Objective

Participants will operate as an interdisciplinary learning community within instructional materials programs. Participants will engage in interdisciplinary discussions of student learning, instructional materials, and methods of assessment. Participants will engage in peer review of other teams’ instructional materials.

Objective

Participants will become aware of the existence and value of campus-wide learning communities in teaching and learning. Participants will share their results with wider audiences in the learning community.

Develop a commitment to ongoing improvement of student learning

Objective

Participants will engage in teaching-as-research in future development of instructional materials.

Objective

Participants will engage in teaching-as-research in teaching and learning contexts beyond instructional materials.

Provide multiple delivery formats and opportunities

Objective

The team will develop and evaluate for-credit graduate curricula that effectively serve both intensive short courses and semester-long courses.

Objective

The team will develop and evaluate an intensive workshop format, integrated within reinforcing learning community activities, that serves all graduates-through-faculty.

Design for sustainability and adaptability across research universities

Objective

The Instructional Materials teachers will train future teachers and establish an ongoing offering of the Instructional Materials programs in the UW laboratory.

Objective

Participants will make use of and add to the CIRTL Research and Resource Library to produce a collection of resources on the use of effective STEM teaching practices.
Objective

The Instructional Materials Team will develop course syllabi and materials that will include student outcomes (objectives), methods, and assessment. Teaching-as-research, learning communities, and diversity issues will be central features.
Objective

Participants will produce a collection of evaluated STEM instructional materials for further use and development.

Teaching with Technology Development Team

Develop and apply skills of teaching-as-research

Objective

Participants will examine cases studies that incorporate technology for teaching STEM concepts in the classroom using specific objectives and measures of success.

Objective

Participant teams will develop a research proposal for teaching with technology based on the knowledge base and skills they have acquired.

Objective

Participants will present these proposals in the course or via the Internet and evaluate student learning and design improvements based on these assessments.

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

Objective

Participants will learn how to evaluate different technologies to determine their appropriateness for use in distance education courses, lowering education costs and/or improving student learning outcomes.

Objective

Participants will learn how to assess the influence of technology on student learning.

Objective

Participants will learn how to use technology to meet their teaching, assessment, and learning goals.

Become part of interdisciplinary teaching and learning communities

Objective

Participants will operate as an interdisciplinary research team within the Teaching with Technology course. Participants will recognize the value of diverse perspectives for improvement of teaching, and develop skills in respectful support and criticism.

Objective
Participants will become aware of the existence and value of campus-wide learning communities in teaching and learning. Participants will share their results with wider audiences in the learning community.

Objective

Participants will establish and evaluate a virtual learning community implemented using telecommunication and information technology.

Develop a commitment to ongoing improvement of student learning

Objective

Participants will continue to apply teaching-as-research practices in order to use new and emerging technology appropriately to enhance student learning.

Objective

Participants will engage in teaching-as-research in teaching and learning contexts beyond the teaching with technology course.

Provide multiple delivery formats and opportunities

Objective

The team will develop and evaluate for-credit graduate curricula that effectively serve both intensive short courses and semester-long courses.

Objective

The team will develop and evaluate an intensive workshop format, integrated within reinforcing learning community activities, that serves all graduates-through-faculty.

Objective

Develop an online distance education course that serves graduates-through-faculty.

Design for sustainability and adaptability across research universities

Objective

Teaching with Technology participants will produce proposals for research on the use of technology in advancing better access to resources, lower education costs, and/or improved student outcomes.

Objective

The Teaching with Technology teachers will train future teachers and establish an ongoing offering of the Teaching with Technology programs in the UW laboratory.

Objective

Participants will make use of and add to the CIRTL Research and Resource Library to produce a collection of resources on the use of effective STEM teaching practices.
Objective

The Teaching with Technology Team will develop course syllabi and materials that will include student outcomes (objectives), methods, and assessment. Teaching-as-research, learning communities, and diversity issues will be central features.
Internships Development Team

Develop and apply skills of teaching-as-research

Objective

Participants will engage in teaching-as-research in real-world situations.

Objective


Participants will apply knowledge and skills gained in related CPD programs.

Objective

Participants will develop a teaching-as-research portfolio reflecting their foundational knowledge, research process, and results.

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

Objective

Participants will further explore the existing knowledge base appropriate to their internship situation.

Become part of interdisciplinary teaching and learning communities

Objective

Participants will share experiences, problem-solve, and reflect with one or more mentors from their own discipline. These mentors may be colleagues in the internship situation or external to it.
Objective

Participants will share experiences, problem-solve, and reflect with other interns from varied disciplines and internship settings (for example, through regular seminars).
Objective

Participants will become aware of the existence and value of campus-wide learning communities in teaching and learning. Participants will share their results with wider audiences in the learning community.

Develop a commitment to ongoing improvement of student learning

Objective

Participants will engage in teaching-as-research in teaching and learning contexts beyond their internship.

Provide multiple delivery formats and opportunities

Objective

The internship program will offer diverse opportunities with respect to venue, activity, scope of work, and duration.
Design for sustainability and adaptability across research universities

Objective


Internships will be configured as scholarly endeavors that complement and extend the research and other professional development training of participants.
Objective

The internship program will be self-supporting. Departments, research programs, colleges, and institutions will find the value gained sufficient to merit financial, administrative, and intellectual support of interns.
Objective
Participants will provide formative feedback to other CPDPs about how the knowledge and skills they acquired related to the internship experience.
Learning Community Development Team

Develop and apply skills of teaching-as-research

Objective

Learning community activities will include large and small group-based and discussion-based activities. These may be ongoing or one-time events.

Objective

The team will provide opportunities to document teaching practices and learning community experiences through portfolios, diaries, and journals.

Objective

Participants will demonstrate long-term improvement in “standard” evaluations (e.g., on standard post-semester student evaluations).

Objective

Participants will demonstrate improved course materials.

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

(See objectives under “Develop and apply skills of teaching-as-research,” above.)

Become part of interdisciplinary teaching and learning communities

Objective

Participants will be part of a community that is inviting, welcoming, and inclusive of diverse populations with diverse needs.

Objective

The learning community will facilitate the development of participant-driven programs.

Objective

The learning community will provide in-house resources and services (e.g., advising and peer mentoring, library, Web resources, etc.).

Objective

The learning community will provide forums for virtual discussions.

Objective

The learning community will provide an institution-wide network to facilitate connections of learning community participants to others engaged in teaching and learning activities.

Develop a commitment to ongoing improvement of student learning

Objective

Participants will increase their passion for teaching.

Objective

Participants will exhibit broader, deeper, and more complex reflections about teaching and learning.

Objective

Participants will demonstrate an increased ability to articulate reflections regarding teaching and learning.

Provide multiple delivery formats and opportunities

Objective

The team will create a wide variety of learning community activities, as reflected in other objectives (e.g., small- and large-group formats, ongoing and one-time programs, scheduled and drop-in events).

Design for sustainability and adaptability across research universities

Objective

The learning community will foster connections to existing teaching and learning activities and development programs on campus. 

Objective

Learning communities will be created from the “bottom up”—that is, using existing infrastructure and programs and being orchestrated by scientists, faculty, instructional staff, and student groups.

Objective

Participants will receive credit for their involvement in learning community activities (e.g., students will receive course credit; faculty will receive departmental recognition for their participation; the activities themselves will assist students and faculty to complete “broader impact” statements and other similar requirements for external research funding).

Objective

The learning community will provide opportunities for participants to disseminate ideas on campus and nationally through written and oral channels.

Objective

The learning community will provide mechanisms for increased involvement in campus and national teaching and learning discussions.

Diversity Team

Research synthesis 

Objective

By September 2004, there will be a database of annotated references on teaching and classroom practices for diverse student audiences in STEM-accessible language. Preliminary versions will be delivered in advance of this date.

Objective

CIRTL will host a Diversity Institute. The products will include a Success for All Students Web site that will both raise awareness and provide support for STEM graduates-through-faculty to enhance success for all of their students.

Promote change through research

Objective

Document the outcome status of UW students in STEM classes, including identifying gatekeeper courses and patterns of retention and exit from those courses.

Objective

Identify classroom experiences that lead to retention or exit from gatekeeper courses. 

Objective

Inform home departments and faculty of gatekeeper courses of research findings, support faculty in effecting changes in teaching practice, and evaluate the process.

Objective

Develop strategies to link diversity initiatives to required systematic evaluations of graduates-through-faculty engaged in teaching.

Weave diversity throughout the CPDP

Objective

Establish links to online, campus, and other resources, and contribute to the CIRTL Research and Resource Library.

Objective

By September 2003, all CIRTL developers will have participated in at least one diversity team–sponsored event and will have cultivated a greater awareness of diversity issues.

Objective

By January 2004, all CIRTL developers will use the annotated database. CPDP programs will act to enhance the database.

Objective

 By September 2004, 50% of Delta participants will have participated in a diversity team–sponsored event and will have cultivated a greater awareness of diversity issues.

Objective

By September 2005, all CIRTL participants will be aware of the Success for All Students Web site. 

A4) UW Evaluation Team Year 1 Plan

	CIRTL UW evaluation plan for 2003.
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	Development Team support
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	STEM graduate and post-doc commitment to best practices

	Activity
	Needs assessment
	Census survey
	Focus studies
	Database with entry/retrieval process
	Longitudinal study

	Who 
	Millar 

Connolly 

AS Rschr 
	Webb 

Cabrera 

AS Tech 
	Connolly 

AS Rschr


	Webb 

AS Tech 

PA 
	Webb 

Connolly 

PA 

	January
	
	Develop 
	
	
	

	February
	
	(
	
	
	

	March
	
	(
	
	
	

	April
	
	(
	
	
	

	May
	Develop protocol and sample
	Pilot
	
	Write specifications
	Develop procedures and questions

	June
	Conduct interviews
	
	Develop protocol
	Develop database and tools
	Select sample

	July
	(
	
	Pilot
	Implement
	

	August
	(
	
	
	(
	

	September
	Write needs assessment report 
	Administer
	Observe sample of STEM graduates-through-faculty
	Prepare quarterly report
	Conduct baseline data interviews and questionnaire

	October
	(
	(
	(
	(
	

	November
	(
	Analyze
	(
	(
	

	December
	(
	Write report
	(
	Write annual report
	Write progress report


A5) Evaluation and Research Team Year 1 Plan

Transfer to the CIRTL Network

a. Conduct needs assessment

The ERT team will develop instruments for assessing institutional needs for professional development. ERT staff will carry out a needs assessment at each of the three partner institutions. The needs assessment at UW is part of the CPDP evaluation plan described in Section VI and Appendix A4. Needs assessments at MSU and PSU will be completed before implementing the CPDP at those institutions. 

The needs assessments at MSU and PSU will reflect their respective top-down and bottom-up dissemination/adoption approaches to transfer.  MSU will focus the needs assessment primarily on programmatic availability and leaders’ perceptions of MSU’s STEM teaching and learning needs. PSU will begin with department-level assessments of graduate student, faculty, and administrator needs.  Processes will include the following steps, although the order may vary at MSU and PSU:

Data to gather:

· Baseline data (to be collected through interviews) on (a) programs in place at MSU or PSU relevant to CIRTL, (b) descriptions of these programs, and (c) level of participation in these programs.

· Needs assessment data (to be collected through interviews) on (a) needs identified by MSU or PSU leaders pertaining to STEM teaching and learning issues, (b) MSU’s or PSU’s interests and priorities related to CIRTL (at the levels of institution and unit/department), (c) ways and areas in which MSU or PSU can help CIRTL (e.g., TA certification program).

· Department-specific baseline data (to be collected through interviews or surveys): Based on the needs assessment data gathering, we may decide to focus on specific colleges or departments/units to gather department-specific data on issues and efforts related to CIRTL-type goals.

Outcomes of baseline/needs assessment data collection:

· Initial benchmarks to which results at the end of the CIRTL work can be compared.

· Plans for MSU’s and PSU’s involvement in CIRTL (we may develop institution-level goals, college-level goals, and/or department-level goals for involvement in CIRTL).

Tasks: 

· Develop interview protocol for baseline/needs assessment data collection.

· Interview relevant deans, department chairs, senior institutional leaders, and specific faculty members (use snowball sampling to identify relevant interviewees). 

· Data collection (surveys or interviews) in individual departments—if this is decided as a plan after the earlier interview data collection.

· Prepare report on baseline/needs assessment data gathering.

Responsible parties: MSU, UW, PSU.

Timeframe: September–December 2003. 

Deliverable: Needs assessment reports and instrumentation by February 20, 2004.

b. Identify point people and development team members for the transfer/implementation process

MSU and PSU ERT staff will identify local leaders who will spearhead the transfer/implementation process and who, at PSU, will participate in the CPDP Development Teams. 

MSU
Types of people to identify:

· Identify a few MSU people to participate in implementing CIRTL programs at MSU (select people with specific expertise to share).

· Identify an MSU facilitator who will be the point person coordinating MSU’s implementation of the CPDP.

· Focus on the Graduate School, the College of Natural Science, the College of Engineering, and the College of Agriculture and Natural Resources.

Tasks and timelines:

· January–March 2003: Initiated involvement by the dean of the Graduate School and involved the dean in the CIRTL launch.

· May–June 2003: Contact possible colleagues who might serve in these roles and explore their general interest in CIRTL (e.g., Diane Ebert-May, Kevin Johnston). 

· May–November, 2003: Identify MSU leaders and faculty interested in interacting with UW colleagues on development teams. Connect these people with CIRTL development teams. Facilitate travel to UW.

PSU
Identify individuals for “bottom-up” transfer from the UW laboratory to PSU. As of May 2003, three PSU faculty members are identified and initiating development work associated with Learning in the College Classroom, Informal Education, and Instructional Materials. With Colbeck, these three faculty are identifying opportunities to integrate CIRTL ideas into existing and new programs within STEM departments and colleges.
a. Learning in the College Classroom

Activities planned for Year 1 are focused on professional development of chemistry graduate students and enhancing the training of teaching assistants in large general chemistry service courses. The TA training enhancement activities will be under the immediate supervision of Peter Jurs (Chemistry). Jurs and colleagues will develop a new workshop on professional development for incoming graduate students before the start of the Fall 2003 semester. The emphasis will be on writing and its critical evaluation, the professional uses of SciFinder Scholar, and a workshop on scientific ethics. The workshop will be implemented by Susan Swope in collaboration with the Chemistry Department graduate faculty and the members of the Chemical Education Interest Group. 

b. Informal Education 

A one-credit graduate seminar will be offered in the Fall 2003 semester to engineering and science graduate students. Entitled “Multidisciplinary Informal Engineering Education Seminar” (MIEES), it will require each participant to deliver two 20-minute talks during the semester. One talk will focus on the general area of the participant’s research interest, but the other will be of narrower scope. The speaker will provide a glossary for the audience. Jargon will be kept to a minimum. The audience (comprising participants other than the speaker) will be asked to write a 100-word summary of each talk, identify those parts of the talk that they understood particularly well, and offer suggestions to improve the less accessible portions. The coordinating faculty member will offer feedback as well. Every talk will be videotaped for the speaker’s benefit. Attendance will be mandatory. This course will be developed by Akhlesh Lakhtakia (Engineering Science and Mechanics) in Spring and Summer 2003.

c. Instructional Materials Development 

Under the direction of Richard Cyr (Biology), PSU will develop a searchable image/animation database that will allow users at any participating institution to quickly locate needed material for use in biology course instruction. The database and search engine will be designed with visual thumbnails so users can quickly screen searched output for needed material. The material will then be easily downloadable and suitable for PowerPoint presentations, Web posting, or other teaching needs. 

Responsible parties: MSU, PSU.

Timeframe: January–November 2003.

Deliverable: Professional development workshop curriculum; searchable data base for introductory biology instruction;  curriculum for communicating engineering to lay audiences.

c. Develop evaluation plan to assess the transfer/implementation at MSU and PSU

MSU and PSU ERT staff will develop an evaluation plan to assess the eventual transfer/implementation process at MSU and PSU, respectively.

Responsible parties: MSU, PSU.

Timeframe: September–December 2003.

Deliverable: Local evaluation plan for transfer/implementation by December 2003.

d. Identify the CIRTL Network 

The ERT team under the leadership of MSU staff will develop and carry out a national survey of provosts, deans of the graduate school, deans of engineering, and deans of science in research universities nationwide to identify variation in professional development practices focused on teaching. ERT team members will analyze these data, categorize institutions, select an initial group of seven institutions for membership in the CIRTL Network, and recruit them to the network. CIRTL leadership will most likely assist the ERT team in the latter activity.

Responsible party: MSU. 

Timeframe: Develop the survey instrument between September and December of 2003. Carry out the survey between January and May 2004. Analyze results and select CIRTL network institutions between June and December 2004. Sign up the seven network partner institutions between January and May 2005.

Deliverable: Survey instrument (December 2003). Report analyzing survey data (December 2004).

Research 

a. Clarify the link between evaluation data and the research questions

ERT will use some of the data from other evaluation activities to help answer the research questions. The focus here is on clarifying how these data will be used in this manner, and on identifying additional data needed to answer the research questions.

Responsible party: MSU.

Timeframe: September–December 2003.

b. Develop additional instruments and gather additional data 

ERT staff will develop additional instrumentation, plan for additional data collection, and analyze data as needed to answer (in combination with evaluative data) the research questions. 

Responsible party: MSU, PSU, UW.

Timeframe: Ongoing between Year 2 and Year 5.

Deliverables: Interim and final reports.

Summative Evaluation

a. Develop Participant Monitoring System (PMS)

The ERT under the leadership of Webb will develop a PMS designed to collect participation data over time. MSU ERT team members will participate in this task, which will primarily focus on specifying project outcomes. 

Responsible party: UW

Timeframe: Starting January 2003 and ongoing.

b. Conduct census faculty/graduate student survey

UW and PSU ERT staff will develop and carry out a baseline census survey of STEM faculty and graduate students at their respective institutions. 

Responsible parties: UW, PSU.

Timeframe: January–September, 2003.

A6)  CIRTL Organization Charts

[image: image4.png]Center for the Integration of Research, Teaching, and Learning

Project Manager
Kilch Barnice

Leadership Team

Robert Mathieu (P, Diector, UW)
‘Aaron Brower (Assodate Director, UW)
James Fairweather (Co-PI, Associate Difector, MSU)

Ann Ausin (Co-Pl. MSU)
Carol Colbeck (Co-PI, PSU)
Terrence Milar Co-Pi, U)

[ L——{ National Advisory Board

Admiistraive
Assistant
Mary Fish

College Classroom Team

Team Leader

‘Sandra Courter

Informal Education Team
Team Leaders

Stove Ackerman
‘Sharon Dunwoody

Learning Community
Team Leaders

naron Brower
Chris Carison-Dakes

Tnstructional Material
Team Leaders

Robert Jeanne
James Stewart
Lilan Tong

s Team

Internship Team
Team Leader

Elleen Callahan
Dorald Gillan-Daniel

Evaluation & Research Team
Team Leader

James Fairweather

Diversity Team
Team Leaders

Juith Bursyn
Alberto Cabrera
‘Sheril Sellers

UW Evaluation Team
Team Leader

Norman Webb

Teaching with Technology Team
Team Leader

Gregory Moses:





[image: image5.png]The Delta Program in Teaching and Learning

Robert Mathieu

Aaron Brower

Co-Director

Co-Director

Program Coordinator
Christine Pfund

Lead Facilitator
Chris Carlson-Dakes

Project Assistant
Alice Pawley

Project Assistant
(open)

UW Campus Affiliates

Provost's Office
Graduate School

Letters & Sciences

College of Engineering

College of Agricultural and Life Sciences
School of Education





� Unless otherwise noted, we include all instructional staff within the word faculty.


� At present, three PSU faculty are team members – Richard Cyr, Peter Jurs, and Akhlesh Lakhtakia.


� In the UW laboratory, the implementation of the CPDP is called The Delta Program in Teaching and Learning (www.delta.wisc.edu). The establishment of an identity and infrastructure administratively independent of CIRTL lays the foundation for institutionalization after the CIRTL project is completed.


� As of May 2003, the infrastructure for a certificate or minor has been established in the UW laboratory.


� As of May 2003, the physical home in the UW laboratory has been identified and houses the staff administering the Delta Program in Teaching and Learning.


� An organizational chart for the Delta Program is provided in Appendix A6.


� As for May 2003, 30 STEM graduate students are enrolled in the pilot courses being offered in Summer 2003, filling these courses.
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