CASTL Leadership Program
Proposal from Rose-Hulman Institute of Technology


We submit this proposal for the Carnegie Academy for the Scholarship of Teaching and Learning (CASTL) Leadership Program.  We believe that Rose-Hulman Institute of Technology—a nationally recognized leader in the fields of undergraduate engineering, mathematics, and science education and in the areas of assessment and accreditation—could contribute significantly to the Carnegie Foundation’s broad goals “to develop a scholarship of teaching that will improve student learning, enhance the practice and profession of teaching, and bring to teaching the recognition and reward afforded to other forms of scholarly work.”  The mission of Rose-Hulman Institute of Technology is as follows:  to provide students with the world's best undergraduate education in engineering, mathematics, and science in an environment of individual attention and support.  This mission is embodied in the student-focused learning environment that we have created at Rose-Hulman.  We have on our campus a faculty who are nationally recognized for their work in developing and validating innovative pedagogies.  Thus we believe that our goals as an institution map closely to the goals of the CASTL Leadership Program.
CASTL Leadership Program participation 
Rose-Hulman Institute of Technology is located in Terre Haute, Indiana (http://www.rose-hulman.edu/).  Its emphasis is on educating undergraduates to pursue careers in the fields of engineering, mathematics, and science.  We have a strong track record of creatively developing and rigorously assessing pedagogies for teaching in these fields.  We were innovators of the Integrated First Year Curriculum for Science, Engineering, and Mathematics (IFYCSEM), winner of the prestigious TIAA-CREF Theodore M. Hesburgh Award for Faculty Development to Enhance Undergraduate Teaching and Learning.  IFYCSEM was designed to help students understand unifying ideas across seemingly disparate technical disciplines.  Our experience with the Integrated First Year Curriculum led to our invited participation in the National Science Foundation-sponsored “Foundation Coalition,” a nationwide coalition of schools applying current learning theories to revitalize fundamental engineering courses.  From there we adopted our Sophomore Engineering Curriculum, a program that integrates engineering problem-solving principles from multiple disciplines into engineering science courses for biomedical, computer, electrical, and mechanical engineering students.  Our efforts have been funded by the National Science Foundation and the Lilly Endowment, as well as other private and public granting agencies.  The Lilly Endowment has funded two projects at Rose-Hulman of particular note.  First, the PRISM Project (Portal Resources for Indiana Science and Mathematics) is a free website that provides collections of online resources for Indiana educators in the fields of science, mathematics, and technology (SMT). The primary collection of digital teaching materials is indexed according to the Indiana Academic Standards for grades 6, 7, and 8 (http://www.rose-prism.org/).  Second, the Lilly Initiative to Recruit and Retain Intellectual Capital in Indiana is a grant for Rose-Hulman faculty in the early years of their careers to support their research.  The Lilly Initiative includes a significant component that encourages undergraduates to participate in the research projects of their professors.
In addition to our curricular innovations, we have led the field of mathematics, engineering, and science education in the use of technology in the classroom; we were among the first colleges to require the use of institute-standard laptop computers (beginning in 1995), and we were one of the first campuses to use Maple (a computer algebra system) in all first-year calculus classes.  We continue to produce new technology-enabled “studio” courses (in, for example, physics and electrical engineering), that link hands-on learning in laboratory sessions with theories and concepts from traditional lectures.  Finally, we developed the RosE Portfolio System, a campus-wide electronic portfolio that allows submission and evaluation of student work, facilitates curriculum mapping, and is used to directly assess student learning outcomes.  

Our national reputation for educational innovation is furthered by the presentations of our faculty at national conferences like the American Society for Engineering Education (ASEE) and Frontiers in Education (FIE).  The chart below compares ASEE conference presentations by Rose-Hulman faculty to their peers at other institutions focused on engineering education.  
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For the seventh consecutive year, Rose-Hulman Institute of Technology has been ranked first by engineering educators as the nation’s best college or university that offers the bachelor’s or master’s degree as its highest degree in engineering; this ranking is published in the 2006 edition of “America’s Best Colleges” guidebook U.S. News & World Report.  The rankings are based on the results of a peer survey of deans and senior faculty conducted by the magazine. Fifty percent of those surveyed returned ratings for the undergraduate engineering programs category.  Each engineering program at Rose-Hulman that is evaluated in the survey has now been ranked as the nation’s best each year that the magazine’s survey has included a ranking of individual programs. Retaining their top ranking for the sixth straight year were degree programs in chemical, civil, computer, electrical, and mechanical engineering.  Following Rose-Hulman on the list of top undergraduate engineering programs were Harvey Mudd College, Cooper Union, the United States Military Academy, the United States Naval Academy, the United States Air Force Academy, Cal Poly-San Luis Obispo, Bucknell University and Swarthmore College.

Our national reputation has also been strengthened by the fact that Rose-Hulman has served as the host site for the Best Assessment Practices Symposium for eight years ( http://www.rose-hulman.edu/assessment2006/).  The Best Assessment Processes Symposium is an annual meeting that brings together faculty and administrators to learn more about developments in the field of assessment, evaluation, and accreditation in computer science, engineering, and engineering technology.  Support for the Best Assessment Processes Symposium is provided by ABET, Inc. (the national accreditation body for computer science, engineering, and engineering technology programs).  In addition, the National Academy of Engineering's Center for the Advancement of Scholarship on Engineering Education (CASEE) has designated the Symposium as a Dissemination Channel.  The most recent Symposium was held February 26-28 and drew 235 educators from 35 states and four foreign countries.  
Given our experience and expertise, Rose-Hulman’s participation in the CASTL Leadership Program would be targeted on accomplishing the goals below and providing leadership in the following areas:
· Innovative pedagogies:  encouraging and supporting faculty in their efforts to improve their courses and teaching skills;
· Community of practice:  facilitating the sharing of ideas and practices about teaching and learning with the engineering, mathematics, and science educational community and serving as a central resource for knowledge about teaching and learning;
· Assessment and accreditation:  enhancing the development of innovative pedagogies through rigorous curricular assessment and evaluation that are tied to accreditation at both the program and institutional levels;
· Scholarship of teaching and learning:  supporting the documentation of the scholarship of teaching and learning through research, writing, and presentations.
Institutional theme


Rose-Hulman is particularly well-situated to contribute to the Assessment, Accreditation, Accountability and the Scholarship of Teaching and Learning theme under the rubric of Structures and Contexts.  Because we have experience in developing new curricula and pedagogies, we recognize that these developments must be assessed and evaluated in order to determine their impact on student learning and on faculty teaching.  Furthermore, activities at the classroom level must be mapped onto accreditation efforts that are carried on at the program, department, and institutional levels.  With Rose-Hulman as a CASTL institutional participant, we can contribute the services of the Office of Institutional Research, Planning and Assessment.  This office manages assessment and evaluation efforts for faculty from many different departments.  Also, the office staff possesses expertise in the fields of assessment and data collection (institutional research); consequently we have developed a variety of assessment tools and data collection methods that could be employed during our participation in the CASTL program.  In particular, Ms. Shannon Sexton, Director of Assessment at Rose-Hulman Institute of Technology, will provide additional support for the CASTL Leadership Program.  As the Director of Assessment she designs and implements assessment plans for both small and large scale projects for faculty and staff.  She also coordinates assessment and learning forums for faculty throughout the academic year on topics related to classroom teaching, learning, and assessment.  Mr. Timothy Chow, Director of Institutional Research, would provide support and expertise in the fields of data collection and analysis; he is also experienced in the development of online data collection methods, such as surveys and portfolios.
Project leadership

The qualifications of key Rose-Hulman faculty involved with the project are provided below.  Their full curriculum vitae are attached to this proposal.  

Dr. Julia Williams is the Executive Director of the Office of Institutional Research, Planning and Assessment and Associate Professor of English in the Department of Humanities and Social Sciences.  She has worked in the fields of assessment and evaluation for the past ten years and has presented and published widely in the areas of assessment (portfolios, outcomes assessment, evaluation) and technical communication.  Dr. Williams has been involved in the development of the RosE Portfolio System since its inception, and she has led the institute in the process of implementation of the software. 
Dr. Phil Cornwell is a Professor of Mechanical Engineering.  Dr. Cornwell was one of the developers of the Foundation Coalition Sophomore Curriculum at Rose-Hulman and was a co-PI of an NSF grant for a “Dynamics Classroom of the Future.”  Dr. Cornwell is a leader in the effort to use technology to enhance student learning.  He has received the Society for Automotive Engineers Ralph R. Teetor Educational Award (1992), the Dean’s Outstanding Teacher award at Rose-Hulman (2000), and the Board of Trustees Outstanding Scholar Award (2001).  Dr. Cornwell is the author of numerous refereed journal and conference papers, many of which have to do with engineering education.

Dr. Kay C Dee is an Associate Professor of Applied Biology and Biomedical Engineering.  Prior to joining the faculty at Rose-Hulman, she received the 2002 "Professor of the Year" award for the state of Louisiana (from the Carnegie Foundation for the Advancement of Teaching), the Tulane University “Inspirational Undergraduate Professor Award,” the Tulane University President’s Junior Faculty Award for  Excellence in Undergraduate Teaching, and a CAREER award from the National Science Foundation.  She has published papers on a number of biomedical and educational research topics, including student learning styles, teaching faculty about teaching, and student evaluations of teaching.  She has also developed and taught a course on teaching engineering for new and future faculty. 

Dr. James H. Hanson is an Assistant Professor of Civil Engineering in his fourth year at Rose-Hulman Institute of Technology, who has also taught at Cornell University and Bucknell University.  He teaches mechanics courses from the freshman level to the senior level, including structural analysis and design.  He is a strong advocate of hands-on learning and problem-based learning.  Dr. Hanson is the recipient of the 2005 Young Member Award for Professional Achievement from the American Concrete Institute. 

Dr. Penney Miller is Assistant Professor of Chemistry with a specialization in the field of Environmental Science in Civil Engineering.  She is the recipient of the Civil and Environmental Engineering Alumni Association’s Young Civil Engineer Achievement Award from the University of Illinois and the Lilly Endowment Initiative to Recruit and Retain Intellectual Capital in Indiana Grant from Rose-Hulman.  The author of numerous published papers in the field of Environmental Science, Dr. Miller collaborates with researchers nationally and with Rose-Hulman students locally, in particular with her ongoing research in the fate and treatment of organic contaminants in natural waters.
Participation impact and results documentation

As a participant in the CASTL Leadership Program, Rose-Hulman will provide annual reports on its activities in assessment and evaluation of curricula and pedagogies that improve student learning.  Our internal model for this work will be cross-departmental collaborations with faculty from a variety of programs—engineering, mathematics, science, and the humanities/social sciences.  We plan to use the same collaboration model in our dealings with other members of the CASTL Leadership Program.  We also foresee important impacts that our participation will have on the scholarship of teaching and learning; consequently we will support the faculty team as they document their results by providing data analysis and assessment reports.  
Participation product dissemination


Dissemination of our products will occur through several channels.  First, we plan to present our work at the national conferences most relevant to the faculty in our disciplines.  Presentations at ASEE and FIE would be added to with presentations at science education and assessment/institutional research conferences.  We also plan to publish an electronic newsletter, which would be a precursor to an online journal of materials related to assessment and evaluation, as well as the scholarship of teaching and learning.  Finally we see our annual Best Assessment Processes Symposium as a key element in our dissemination strategy.  The conference brings over 200 faculty to our campus each year, and so it would provide an important venue for the sharing of our work to faculty and administrators who work in the fields of computer science, engineering, and engineering technology.
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