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The document that follows, Determining Our Future: A Strategic Plan for the College of Natural Sciences, presents the Faculty’s understanding of the roles, missions, and goals of the College, both in general and in four specific areas, its recommendations for the future, and its specific plans for reaching those goals. This document will provide a framework for assessments of activities in the College as well as being sufficiently flexible to accommodate new initiatives and innovations in science and mathematics, research, and education.
This planning document is the result of thoughtful deliberations by faculty members from each department and unit in the College on each of four subcommittees. A total of 43 faculty members and three administrative professionals participated in this process. The reports of the subcommittees were reduced to the present document by a committee composed of the chairs of each subcommittee. I want to thank all persons who have contributed to development of this planning document. 
The planning document was endorsed by the College of Natural Science Executive Committee on January 3, 2002, with final approval by me on that same date.
 

DETERMINING OUR FUTURE
A STRATEGIC PLAN FOR THE COLLEGE OF NATURAL SCIENCES
MISSION
The faculty of the College of Natural Sciences asks and answers questions inspired by the universe around us. Through observation, experimentation, modeling, and analysis we test hypotheses and generate new questions aimed at deepening our understanding of nature. We are privileged to share the answers we have found, the methods we use to find them, and the excitement of discovery with the problem-solvers of the future.
The College fosters interactions among its constituent departments and other departments across the university in order to improve and integrate the teaching of science and mathematics, facilitates interdisciplinary research and instruction, and promotes and enhances outreach. Departments within the College share common philosophies about the education of future scientists that are realized through maintaining visible and productive research programs in which faculty members provide mentored research experiences for students and postgraduates of all levels. In the classroom, the laboratory, and the field we are committed to excellent instruction in order to develop a scientifically literate public, future scientists, and a technically proficient work force.
OVERARCHING GOAL
The overall goal of the College is to utilize the talents of the faculty, staff, and students as a resource for our State and Nation, resonating with the evolving needs of industry, business, government, and local K-16 education. The following document expands upon the overall goal via more specific goals, recommendations, and action plans for four areas: Structure and Governance; Undergraduate Education; Research and Graduate Education; and K-16 Outreach. In reality, all four areas are interdependent and interconnected such that recommendations and action plans for one area will have repercussions in other areas.
GENERAL GOALS
1. To ensure that our College’s governance structures provide effective leadership and stewardship for the natural sciences. This includes: leadership to coordinate and focus the professional activities of College faculty and staff; being strong advocates for the College within the University community; fostering closer identification of our faculty with the College; developing greater participation of faculty in College governance; managing all resources carefully to provide stability for current programs and to stimulate new initiatives; clearly defining areas of responsibility appropriate to the College and to constituent Departments; conceiving and/or nurturing forward-looking initiatives that build upon departmental strengths and individual faculty creativity; committing to make research, education, and service mutually supportive.
2. To provide the highest quality integrative undergraduate curricula in natural sciences. This includes: offering rigorous and quality introductory courses prerequisite to upper division courses for science, math and science education, and technology majors; developing and presenting cutting-edge advanced disciplinary instruction for undergraduate students in science majors from across the University; making mentored undergraduate research experiences integral components of all majors in the College; presenting introductory courses that promote computational and scientific literacy for non-science majors; incorporating appropriate computational, technological, and hands-on laboratory experiences throughout the curriculum; increasing educational opportunities in science, mathematics, and technology to off-campus students via innovative use of information technology; committing to quality advising, effective retention and academic enhancement programs, career placement assistance, and post-graduate alumni programs.
3. To lead the University’s research mission with highly visible and uncompromising excellence in the natural sciences. This includes: utilizing the fiscal and human resources of the College to maximize the research productivity of its faculty; providing an environment that supports graduate training programs essential to productive research programs; focusing and supporting forefront research areas; supporting inter- and cross-disciplinary research opportunities, including strong collaborations with other units and institutions; facilitating research interactions between faculty, government agencies, and private sector organizations; recognizing that our research programs and accomplishments are interwoven with our educational mission, involving a high level of participation by both graduate and undergraduate students.
4. To offer first-class graduate programs in the natural sciences. This includes: providing advanced coursework at the frontiers of our disciplines; instilling in students the enthusiasm and thought processes which prepare them for still greater achievements in research; mentored research opportunities for graduate students; offering a balanced graduate experience that prepares students for a variety of postdoctoral career tracks ranging from research careers within industry and government and at Carnegie Research Extensive universities to teaching careers at small colleges; facilitating inter- and cross-disciplinary educational initiatives at the graduate level.
5. To provide the University with an outstanding Faculty/Staff in natural sciences. This includes: identifying and employing faculty at the cutting edges of their disciplines, have the potential to become leaders in their fields, and are committed to excellence in education; providing faculty and students with an expert administrative staff to support research and education; assisting faculty in acquiring extramural support of research; supporting professional development of faculty/staff; effective advocacy for faculty in University discussions about all aspects of the work environment; recognizing, exploiting, and valuing the diversity of individual strengths and interests of faculty. 
6. To disseminate knowledge of and advances in natural sciences outside the borders of the University. This includes: creating opportunities for life-long education in science and mathematics via on-campus and distance instruction; providing faculty expertise in science, mathematics, and technology to K-12 teachers and students; promoting interest in careers in science, mathematics, and technology to K-12 students, especially those traditionally under-represented in these areas; elevating the level of scientific literacy through presentations to lay audiences; actively participating in and providing leadership to disciplinary professional organizations; identifying and addressing societal issues of importance locally, regionally, or nationally; serving as information resources and disciplinary experts in basic and applied science/technology for industry, regulatory agencies, and commissions.
A. STRATEGIC PLAN: STRUCTURE AND GOVERNANCE
1. CONNECTING FACULTY TO COLLEGE:
Overview: The College of Natural Sciences was founded in 1968 as an assembly of science and mathematics departments once contained in a combined College of Science and Arts. The original departments were botany and plant pathology, chemistry, geology, mathematics, physics, and zoology and entomology. Subsequently, biochemistry arose as an offshoot of chemistry, biology resulted from a merger of zoology and botany, geology moved to the College of Natural Resources, mathematics spawned both statistics and computer sciences and psychology separated from education to become an individual department within Natural Sciences. Through the years, faculty have maintained their strongest identity with these departmental disciplines and has had lesser connectivity to the College. As a result, the hybrid vigor that arises from the interplay of ideas across disciplinary boundaries is not as developed as it could be. In addition, the principal identification of faculty with departments has made more difficult the utilization of their considerable talents in initiating and implementing educational and research programs at supra-departmental levels and in contributing to the governance of the College.
Recommendations
a. Develop communication modalities that cross departmental lines and emphasize commonalities regardless of disciplines.
b. Analyze College and departmental policies and practices to identify those, which are facilitative of and those that are impediments to participation in cross-disciplinary and College-level programs and activities.
c. More fully engage faculty at all ranks in the strategic planning and decision-making activities of the College.
Action Items
a. Begin a weekly Faculty-Dean luncheon series with one faculty member from each department to provide the opportunity to meet colleagues from all disciplines in the College as well as an opportunity to discuss issues and ideas with the Dean and Associate and Assistant Deans. Circulate the minutes of these discussions to all faculty via email. [NEW PROGRAM - IN PROGRESS]
b. Use the College newsletter (Outlook) to feature news of faculty activities and accomplishments. [CONTINUING PROGRAM]
c. Recognize faculty excellence with College-level awards in undergraduate teaching, graduate teaching, and undergraduate research mentoring. [CONTINUING PROGRAM]
d. Foster cross-disciplinary research via publication of a CNS Research newsletter featuring articles on current research programs as well as opportunities for new collaborations. [NEW PROGRAM - IN PROGRESS]
e. Elevate the recognition of research excellence via the designation of a CNS Research Professor award and lecture program. [NEW PROGRAM - IN PROGRESS]
f. Initiate regular All-College Faculty meetings to disseminate information and gather feedback. [NEW PROGRAM - BEGUN FALL 2001]
g. Develop a College strategic plan via broadly-based faculty committees. [NEW PROGRAM - IN PROGRESS]
h. Develop a representative standing committee structure for development and implementation of College policies and activities. [CONTINUING PROGRAM]
i. Coordinate and encourage participation of College faculty in University governance structures. [CONTINUING PROGRAM]
j. Value extra-departmental contributions in education, research, and service via recognition in the tenure and promotion and salary exercise processes. [CONTINUING PROGRAM]
k. Circulate the minutes of the weekly College Executive Committee meeting to all faculty via email. [NEW PROGRAM – IN PROGRESS]
2. DEFINITION AND SUPPORT OF AREAS OF RESPONSIBILITY:
Overview: The Dean of the College has ultimate responsibility and authority for the teaching, research, and service missions of the College of Natural Sciences. However, given the breadth and diversity of teaching and research programs across the College, considerable flexibility has been delegated to departments. This approach has encouraged departmental leaders to determine how to optimize the use of available funding and individual faculty strengths to best enhance instructional offerings at the undergraduate and graduate levels, to maximize research productivity and external funding, and to encourage an appropriate commitment to outreach. Although the College has been successful at meeting the goals central to its mission using this decentralized model, it is also true that the College has less influence on the programs offered under its umbrella yet is ultimately totally responsible for those programs. In addition, a decentralized model makes more difficult resource allocation to support educational and research programs across all the units in the College. This problem is exacerbated under conditions of a diminishing resource base. 
Recommendations
a. Clearly define areas of responsibility, lines of authority, and operational guidelines appropriate to the College and those appropriate to constituent departments.
b. Provide an on-going analysis of current and planned educational programs with attention to program priorities in the University and College context.
c. Provide an on-going analysis of current and planned research programs with attention to program priorities in the University and College.
d. Evaluate current fiscal practices in the College with respect to the extent to which such practices are optimal for fulfilling the mission and accomplishing the goals of the College.
e. Re-invigorate efforts to raise funds from donors in the private sector.
Action Items
a. Emphasize to faculty that they use established reporting structures in the College and Central Administration. [CONTINUING]
b. Utilize the College Executive Committee (Deans and Department Chairs) as an advisory body to the Dean and as a venue to inform Department Chairs of the accomplishments, goals, and operating procedures that are employed throughout the college. [CONTINUING]
c. Re-establish separate associate deans to oversee collegewide issues in graduate education/research and in undergraduate instruction. [ACCOMPLISHED]
d. Establish a permanent CNS Committee on Undergraduate Studies, overseen by the associate dean whose area of responsibility is undergraduate studies, to monitor CNS academic programs for effectiveness and to work with units inside and outside the College on supra-departmental academic programs. [IN PLANNING]
e. Establish a permanent CNS Committee on Research and Graduate Education, overseen by the associate dean whose area of responsibility is research and graduate education, to help units enhance graduate programs, facilitate cross-departmental and cross-University research initiatives, and assist in seeking infrastructure and resources needed for cutting-edge research programs. [IN PLANNING]
f. Develop fiscal procedures at the College-level that will provide stability for extant programs and stimulate innovative new initiatives. This includes analyses of indirect costs returned to departments, College versus departmental cost sharing in start-ups, and salary savings from open positions. [IN PROGRESS]
g. Enhance College development efforts by identifying and hiring a new Director of Development and ancillary staff. [ACCOMPLISHED]
B. STRATEGIC PLAN: UNDERGRADUATE EDUCATION
Overview: The College of Natural Sciences has a comprehensive mission involving research, education, and outreach. Our special charge is to maintain, disseminate, and develop knowledge in the natural and mathematical sciences. Our undergraduate program, one of the most important components of our mission, involves a diverse array of activities spanning all of our Departments. The faculty of the College is committed to excellence in these endeavors as is exemplified by their continuing attention to and improvement of these and other programs for our undergraduate students. Critical components of the College’s approach to our undergraduates include:
  *introductory science and mathematics courses for non-technical majors
  *basic (lower division) science and mathematics courses for science and engineering students
  *advanced (upper division) disciplinary instruction leading to major and minor programs of study
  *science and mathematics education major programs which are discipline-based and lead to State of Colorado certification
  *a variety of interdisciplinary opportunities for undergraduate majors
  *undergraduate research experiences for those students who demonstrate a desire and ability to work with our faculty on making discoveries in a more independent setting
  *the incorporation of appropriate technologies and computational skills throughout the undergraduate curriculum
  *necessarily large introductory science and mathematics courses that, in the main, also include small group instruction in cognate recitation and laboratory components of the courses
  *First-Year Seminars that are quality discipline-based educational experiences offered by all of our Departments
  *personal advising of our majors by the Departments to enable them to efficiently navigate through the AUCC and the major programs of study and to take effective opportunity of the interdisciplinary programs in the University
  *a commitment to develop and encourage interdisciplinary programs for our students where they are appropriate and when they are well grounded in a science discipline.
This section focuses on the above aspects of the College’s programs in undergraduate education. Faculty subcommittees, as well as the committee of the whole, discussed these areas and, wherever possible, have tried to make specific recommendations and outlined action items for implementation. 
1. UNDERGRADUATE RESEARCH:
Overview: Undergraduate research experiences have long been recognized by the faculty of the College of Natural Sciences as an important component of the undergraduate major for many of our students. The College has traditionally had a high level of participation, both by its faculty and its students, in undergraduate research and has been a leader in the University in this overall endeavor. The Undergraduate Research Symposium, a showcase for undergraduate research activities universitywide, was founded by faculty in the College of Natural Sciences. The College has continued its leadership role in this annual event. The recommendations made below are intended to strengthen these activities, to enable the College to better coordinate undergraduate research efforts, and to enable our students to be more informed about the opportunities and the benefits of a research experience before they graduate.
Recommendations
a. Each Department should establish variable-credit courses at the upper (and possibly lower) division specifically having "Undergraduate Research" in their course title.
b. Each Department should have an active, up-to-date undergraduate research Web site with possible prospective undergraduate research projects posted by faculty members. Abstract of project, funding possibilities, timing, contact information, availability, keywords, etc. should be included. College should have a central link to all of the Departmental undergraduate research sites.
c. Encourage written student summaries and reports that are readable by peers, posted if possible, in the undergraduate research Web site. Encourage student presentations that are public and attended by peers. Present research data and results at the annual CSU campuswide Undergraduate Research Symposium whenever possible. Encourage student travel, when merited, to regional conferences and other venues to present results.
d. Construct an Annual Undergraduate Research Report from the College.
e. Cultivate and develop relationships and support from VPRIT and Provost for these activities. Seek more central annual support for Undergraduate Research Symposium. Identify travel support sources for undergraduates to attend conferences and give presentations. Seek Tech Fee support for Web servers and possibly the initial programming of undergraduate research Web sites. Coordinate with the McNair Program and the Student as Leaders in Science Program.
f. Make sure that undergraduate research mentoring is a normal expectation of faculty teaching and is properly counted towards the faculty’s teaching effort.
Action Items
a. Establish X298 (if appropriate) and X498 courses in each Department in the College. Circulate UCC forms and build on existing templates from Biochemistry and Molecular Biology, Chemistry, etc. [IN PROGRESS]
b. Establish undergraduate research Web sites:
  1. Assemble ad-hoc committee to make recommendations about the undergraduate research Departmental Web sites. Specs: ease of maintenance, searchable, able to handle announcements of undergraduate research opportunities, posting of undergraduate research reports/results, etc. [UNDER DISCUSSION]
 2. Enlist undergraduate research template programmer (possibly in collaboration with the Office of Instructional Services) to execute above recommendations and replicate this across the Departments. [UNDER DISCUSSION]
 3. Approach Tech Fee Committee to assist in establishing Web sites (acquisition of servers, disks, etc.) [UNDER DISCUSSION]
 4. Establish an overall CNS Web page for undergraduate research. [UNDER DISCUSSION]
c. Initiate funding campaign directed at undergraduate research. [IN PLANNING]
d. Publish an Annual Undergraduate Research Report from the College. [UNDER DISCUSSION]
e. Make a formal request of the Provost and VPRIT for undergraduate research support. [IN PLANNING]
2. TECHNOLOGY AND COMPUTATION IN THE CURRICULUM:
Overview: Colorado State University has a mandate from the legislature and an expectation from the student body to provide an education incorporating the latest technology. There is a corresponding desire amongst the faculty of the College of Natural Sciences to use appropriate technology to enhance the undergraduate education experience. Computation is a fundamental component of the modern scientific enterprise and is an area in which the college must excel.
Recommendations:
a. The number of appropriately equipped classrooms is insufficient requiring faculty to transport computers and projection systems and to spend extra time setting up and dismantling this equipment. Until such time as every classroom has computer (or at least computer display) facilities, a better system for allocating the existing "technology classrooms" to appropriate courses is essential. Elaborate facilities are typically not required: a laptop with wireless Internet access, a small podium, and a projection system.
b. Technological aids for large classes, known collectively as electronic response systems, are available to encourage greater student participation in a large lecture format. As well as monitoring attendance and attention, such systems can be used to test preparation for class, ability to grasp and retain concepts, and perform simple calculations. Individual student responses can be collated as part of an overall assessment strategy. We recommend that the college run a pilot study using one of these systems. 
c. The college should establish formal and permanent mechanisms for communication and coordination between departments. Three outstanding areas of current need have been identified: (i) Computational resources and the space for facilities such as computer laboratories within the college are highly dispersed and heterogeneous. Coordination between departments should result in cost reduction for both hardware and software purchases. (ii) Benefits both in purchasing expensive laboratory hardware and ensuring its full utilization would result from a collegewide exchange of information and coordination on equipment requirements and purchase plans (e.g., a collegewide spectroscopy lab). (iii) The content of service courses in computation and technology demands continual re-evaluation and dialog between "provider" and "client" departments in order to exchange ideas about the material covered. We propose that this new mechanism for enhancing communication between departments take the form of a standing committee chaired by the appropriate Associate Dean.
d. The World Wide Web has not only an important role to play in undergraduate instruction, but is increasingly important as a means of attracting undergraduate, graduate students, and even faculty to Colorado State. Increasing use of the Web is however very expensive in terms of faculty resources. Much of the work involved in maintaining a Web presence, such as establishing links, checking links are still active, uploading class notes and solutions, etc. are very low level yet time consuming activities. We propose that work/study students be employed to assist with these tasks.
Action Items:
a. Pursue mechanisms to allocate existing "technology classrooms" to appropriate courses, coordinating with Departments and the Scheduling Office. [UNDER DISCUSSION]
b. Perform a pilot study of the use of an electronic response system in a large lecture section, possibly rotating among the Departments initially. [UNDER DISCUSSION]
c. Establish a standing Undergraduate Education Committee, chaired by the Associate Dean whose area of responsibility is instructional affairs, with one member from each department. The Committee’s responsibilities should include promotion of best practices in instruction, stimulate and encourage innovations in instruction, facilitation of communications and coordination between departments in sharing a variety of resources associated to undergraduate education across departments, and advice to the College on issues relating to undergraduate education. [IN PROGRESS]
d. Provide our faculty with more support for Web-based instruction; work/study students may be the best initial investment in this area. [IN PLANNING]
3. INTRODUCTORY SCIENCE AND MATHEMATICS COURSES:
Overview: High-quality introductory courses (including First-Year Seminars (FYSs)) are an important part of the mission of departments in the College, representing nearly 3/4 of the College’s student credit hours. For many students, these courses will be their only exposure in college to science and mathematics.
Recommendations
a. The value of FYS courses is not yet clear, and resource issues associated with them need to be addressed. FYSs, taught in the College by professors in small sections, reduce the availability of faculty for teaching other courses. Treating this activity as a course overload is not sustainable long-term. Discipline-based models for FYSs imply that the instructional burden falls disproportionately on large-major departments with serious negative consequences for faculty morale and instructional quality. A solution will require resource reallocations and/or reconsideration of our College's current model for teaching the FYS. The FYS program needs honest open evaluation and a thorough cost and benefit assessment.
b. Consistent quality instruction in introductory courses should be a goal of every department. Departments should consistently evaluate both instructors and instruction in introductory courses, developing assessment methods if they are presently lacking, beyond student course evaluations. Feeding back the assessment information into improvements in the curricula, syllabi, and teaching methods and into faculty evaluations is vital. Faculty should perceive that their efforts in introductory courses are rewarded.
c. Small-group experiences--be they small lecture sections, laboratories, or recitation sections--are valuable in introductory courses, and merit support. Graduate Teaching Assistants (GTAs) have been the principal "mechanism'" for enabling small-group experiences in introductory courses. The training of graduate students (including providing meaningful teaching experiences to them) is a primary mission of the College. GTAs, funded by GTA stipends, typically share the faculty’s commitment to excellence in both teaching and research and can effectively model our faculty’s approaches in the classroom. GTAs form a natural bridge between the experienced faculty and the undergraduates, and some students find GTAs to be approachable role models. Small-group experiences in introductory courses demand an increase in the College’s GTAs, via both salary and tuition support.
d. The results of education research relevant to the teaching of introductory college science courses ought to be more actively and continuously incorporated into actual practice at CSU. There has been progress in discipline-based, college-level education research, which has led to some new curricula and teaching methods that are provably more effective than traditional instructional approaches. Incentives for implementation of such curricula and methods should be available via mechanisms like faculty release time and the provision of funding for resources necessary to implement change. Funding for instructional improvements could be a good target for development efforts.
Action Items:
a. Reconsider the cost and benefits of the First-Year Seminar with regard to faculty teaching loads, and develop a formal assessment instrument for this activity. [UNDER DISCUSSION]
b. Develop a consistent assessment of teaching quality within each department independent of student course evaluations. [IN PROGRESS in some Departments]
c. Identify additional resources for GTA support and tuition to allow for small group experiences associated with introductory courses. [IN PROGRESS]
d. Promote the incorporation of results from education research into introductory courses (with incentives). [UNDER DISCUSSION]
4. ADVISING:
Overview: Faculty of the College of Natural Sciences is highly involved in undergraduate advising. Advising is primarily handled within the individual departments, which have adopted their own advising models to best meet the needs of their respective majors. The College has a Key Adviser who acts as liaison between the College and the Provost’s Office, Registrar, and other administrative entities. 
Recommendations:
a. Departments should continue to support the personal advising of our majors to enable them to efficiently navigate through the AUCC and the major programs of study and to take effective opportunity of the interdisciplinary programs in the University.
b. Each Department should have Key Advisers who oversee advising activities in the Department and who coordinate closely with the College Key Adviser. The responsibilities of departmental key advisers should include: training departmental advisers; maintaining supplies of current departmental advising materials; representing their department to the College and University regarding advising issues; maintaining accurate, clearly dated check sheets that are consistent with the AUCC and the Course of Study approved by the Faculty Council. There should be separate check sheets for each major, minor, and concentration offered by the Department; providing all departmental faculty and College Key Adviser with current check sheets.
c. The College should maintain a Key Adviser, whose responsibilities should include: acting as liaison between the College and Provost’s Office, Registrar, and other administrative entities; providing updates to the Departmental Key Advisers; maintaining current copies of each departmental check-sheet; serving as a reference on difficult questions and situations.
Action Items:
a. Develop departmental Web pages with printable check sheets and link to the All University Core Curriculum home page (www.core.colostate.edu). [IN PROGRESS]
b. Develop College Advising Web page with general advising information (College Advising Brochure) and links to departmental pages and All University Core Curriculum home page. The College Advising Brochure (available on College Web site) should include: responsibilities of advisers; responsibilities of advisees; CNS expectations and outcomes for advising; advising services available on campus; on-line survey for advisee to evaluate the advising they received. [IN PLANNING]
c. Recognize advising efforts: the Dean, working with the College Executive Committee, should establish ways to evaluate, acknowledge, and reward advising activities. If necessary, College and Department codes should be amended to recognize the importance of advising and to include it in considerations for promotion, tenure, and salary increases. [IN PROGRESS]
5. INTERDISCIPLINARY PROGRAMS:
Overview: Interdisciplinary programs for undergraduates improve graduate school and employment opportunities and foster connections between faculty members in different departments. A large and diverse collection of minors and interdisciplinary studies certificate programs should be available to enable students to design degrees that best meet their needs. In most cases, interdisciplinary degree programs would be more appropriate at the graduate level after undergraduates receive an in-depth foundation in a major area of study. Therefore, interdisciplinary education for undergraduates should emphasize minors and certificate programs as opposed to interdisciplinary majors. Existing undergraduate interdisciplinary endeavors in the College would include: Majors with cross-departmental concentrations: Actuarial concentration in mathematics major, Statistics concentration in mathematics major, Computational statistics concentration in computer science major, Natural Sciences major (seven concentrations offered); Interdisciplinary Studies Programs: Molecular Biology Interdisciplinary Studies Program (Biochemistry and Molecular Biology); Freshman Seminars: Joint mathematics/statistics freshman seminar (M192 and ST192). Undergraduate interdisciplinary endeavors are currently under development in a number of College units: Mathematics is developing a minor for life sciences majors; Psychology is developing a certificate program in prevention research; Electrical and Computer Engineering, Mathematics, and Statistics are developing a new interdisciplinary major in digital telecommunications; the Materials Chemistry program is a fledgling effort dedicated to bringing aspects of modern materials chemistry into the undergraduate curriculum.
Recommendations:
a. Departments should be encouraged to develop timely, topical minors and interdisciplinary studies programs. The College should coordinate these efforts by surveying departments to identify needs for new interdisciplinary programs and to determine potential contributors to such programs.
b. The College should encourage the development of courses co-taught by cross-department faculty when such arrangements benefit students and faculty. Various models exist for these, including courses where faculty members from different departments teach for a portion of a semester (e.g., NS201) or rotating teaching duties each semester (e.g., the Natural Sciences Freshman Seminar, NSCC192).
c. The College should carefully monitor the development of new courses and new majors in other colleges that are created under the guise of interdisciplinary programs. The proposed new programs in biomedical science and biomedical engineering will likely result in a large reduction of CNS majors.
d. The College should coordinate the development of interdisciplinary teaching laboratory facilities to optimize equipment usage and mediate costs. 
Action Items:
a. Survey Departments to identify needs for new interdisciplinary programs and customized minors and to determine potential contributors to such programs. [UNDER DISCUSSION]
b. Charge the College Curriculum Committee with monitoring new interdisciplinary courses and majors to ensure that these students are getting the proper foundational training in basic sciences and mathematics. [IN PROGRESS]
c. Consider the development of interdisciplinary teaching laboratory facilities to optimize equipment usage and mediate costs where appropriate. [UNDER DISCUSSION]
C. STRATEGIC PLAN: RESEARCH AND GRADUATE EDUCATION
1. RESEARCH EXCELLENCE AND VISIBILITY:
Overview: 
Colorado State University is designated by the Carnegie Foundation as a Doctoral-Research-Extensive University, the highest level of prestige in its groupings of universities. Visible research excellence is the most important level of such a university’s success, and visible strength in the natural sciences is a fundamentally important component of a university’s research excellence. The College of Natural Sciences is excelling in its research mission and its accomplishments are well known throughout the world. That external visibility for the College’s research is critically important, but it must also be matched by on-campus visibility. 
Recommendations
a. Provide aggressive and ongoing leadership in research and the appropriate recognition for research excellence in the College and each department.
b. Play a major role in the development of constructive policy within the University to enhance research excellence.
c. Establish specific mechanisms to give research accomplishments a high level of visibility within the University community.
Action Items
a. Establish a standing Research and Graduate Education Committee, chaired by the Associate Dean whose area of responsibility is research and graduate education, with one member from each department. The Committee’s responsibilities should include promotion of research-related activities within the College, facilitation of communications across departments, and advice to the College on research and graduate education issues. [IN PROGRESS]
b. Participate actively in the University processes related to research planning, policy, and funding. [CONTINUING]
c. Establish a faculty research recognition award to be given once each semester to an outstanding College faculty member. The intent is to honor a junior faculty member in one term and a senior faculty member in the other term. The recipient should present a well-publicized colloquium appropriate for a general scientific audience. [IN PROGRESS]
d. Organize two or three general scientific colloquia each academic year to provide a campuswide forum to highlight the research of faculty from each department on a rotating basis. These colloquia should be informal and have a social component that encourages conversation and intermingling among College faculty. [IN PLANNING]
e. Utilize College and departmental Web pages to give prominent visibility to recent research accomplishments. The College should provide Web page consultation to help Departments create attractive presentations of their research activities. [CONTINUING]
f. Work with the University Vice President for Research and Information Technology to give research programs and accomplishments more prominence on its Web site. [IN PLANNING]
g. Develop other public forums, such as a newsletter or the commencement slide show, to highlight research activities and provide information about ongoing research programs. [IN PROGRESS]
h. Work with the Vice President for University Advancement’s Office of Public Relations to highlight research activities and provide information to the media about ongoing research programs. [IN PROGRESS]
2. GRADUATE EDUCATION:
Overview: Research and graduate education are integrally coupled. Graduate students are central to successful scientific research within the University, and the most satisfying part of many faculty members’ professional life is mentoring the next generation of scientists. Probably the most highly leveraged key to a high-quality graduate program is the successful recruitment of new students. The success of recruitment, and many other aspects of a healthy graduate program, relies on an effective partnership between the College and the Graduate School.
Recommendations
a. Give a high level of recognition to the one-on-one mentoring process that is the real strength of a successful graduate education program.
b. Encourage and help facilitate the graduate student recruitment efforts of the College’s eight departments.
c. Play a proactive role with the Graduate School in formulating effective policies and strategies to enhance the University’s graduate education mission.
Action Items
a. Add a graduate student mentoring award to the annual commencement recognition of faculty achievements. [IN PLANNING]
b. Support modest requests to assist graduate student recruiting efforts, especially multi-department efforts such as travel to graduate student recruiting fairs or social events, during key recruiting weekends. [UNDER CONSIDERATION]
c. Facilitate timeliness and flexibility in the distribution of University fellowship and recruiting funds. [ACCOMPLISHED]
d. Assist the Graduate School to critically examine issues such as tuition, fellowship funding, and medical benefits that affect recruitment, retention, and quality of graduate student life. [CONTINUING]
3. SELECTION OF RESEARCH AREAS:
Overview: The selection of research areas most appropriate for the College is critical to the long-term viability of its research program. The selection is based on a combination of current faculty expertise, societal needs, funding opportunities, and career opportunities for students. There is clearly a trend towards interdisciplinary research that transcends traditional boundaries and allows the convergence of different points of view. A common thread of successful interdisciplinary programs is their strong grounding in fundamental principles. Hence, the College is a natural partner in a large number of initiatives throughout the University.
Recommendations
a. Encourage creative review of research areas by each department and facilitate discussion of research areas among departments.
b. Encourage the development of research initiatives that reflect Universitywide priorities and support their implementation.
c. Define and aggressively pursue new research areas when there is clear promise of new and important discoveries; there is existing faculty interest and expertise, or a clear plan with realistic budgeting of it to bring in new faculty; external funding opportunities are strong; and the initiative complements, or at least does not unduly detract from, current areas of strength.
Action Items
a. Help negotiate financial commitments and release time for key personnel involved in major new initiatives. [UNDER CONSIDERATION]
b. Provide matching funds for interdisciplinary colloquia. [CONTINUING]
c. Assist with facilitation of communications, with formulation and marketing of specific plans, and with negotiation with other units related to new research initiatives. [CONTINUING]
4. RESEARCH SUPPORT:
Overview: The management of funds related to research, as well as the quality of research infrastructure, play a major role in the success in the University’s research mission. The distribution of a significant portion of the University’s indirect cost recovery to the College and Departments provides a unique funding source for research support activities. It is important that these funds be used wisely to enhance the research capabilities of each unit. Additionally, the utility and appearance of research space have a significant impact on the productivity and morale of our researchers, as well as the impressions visitors and potential students take away. It is important, therefore, that the academic units, Facilities Services, and other University units work together to create the highest quality research space.
Recommendations
a. Focus funds available from indirect cost recovery on research support areas such as start-up packages for new faculty, matching funds for equipment, seed funds for new projects, modest funds to bridge between external projects, upgrades and maintenance of research infrastructure, graduate student recruiting, and research expenses, such as foreign travel, which may be difficult to fund externally.
b. Strongly advocate for quality research space throughout the University and proactively assist the planning process for new and remodeled research space.
c. Work in partnership with other units to strengthen the University environment for productivity in research. Examples of common interest include the proposal submission process, priorities of the Office of Sponsored Programs, patent policies and procedures, regulatory policy, and possible impediments to collaborative research.
Action Items
a. Utilize the Research and Graduate Education Committee and the College representation on the Research Dean’s Council to advocate for quality space and supportive policies. [CONTINUING]
b. Analyze current College and departmental research related policies and management of indirect cost funds with respect to effectiveness in promotion of research excellence and compare current College and departmental policies to those of other colleges at CSU and elsewhere. [CONTINUING]
5. RESEARCH OUTREACH:
Overview: Research outreach is an important component of a healthy research program. Communication of the excitement of research activities to the general public and direct assistance to government and industry are part of the University’s overall responsibility. Such activities are also extremely helpful in building the political support base essential for the University’s future.
Recommendations
a. Make research expertise of College faculty extensively available to educational outreach programs and to the general public.
b. Promote and encourage faculty research relationships with government and industry on an advisory or fee basis, as appropriate. 
Action Items
a. Coordinate faculty activities such as public lectures, school visits, Web postings of research, and media accounts of research success. [IN PLANNING]
b. Maintain current listings of faculty available for research outreach, consultation, and contracting. [IN PLANNING]
D. STRATEGIC PLAN: SCIENCE AND MATHEMATICS EDUCATIONAL OUTREACH
Overview: Outreach to K-12, informal educational opportunities, and public audiences is vital to the College’s mission of maintaining, disseminating, and developing knowledge in the natural and mathematical sciences. Central to this mission is the preparation and support of K-12 mathematics and science teachers. Equally important are individual outreach activities of faculty and staff, who volunteer their time in classrooms, on field trips, at civic meetings, and as mentors to inspire students and encourage teachers, administrators, and the general public to appreciate and understand the relevance of the natural and mathematical sciences in their daily lives. The College of Natural Sciences has three nationally recognized programs: (a) the Center for Life Sciences (CLS) (b) the Center for Science, Mathematics, and Technology Education (CSMATE), and (3) the Little Shop of Physics. Additionally, a wide variety of educational outreach activities mounted by these programs and others support teacher professional development, teacher preparation, and K-16 student achievement in mathematics and science. Other educational outreach activities in the College take place informally and intermittently, based on the availability and interest of individual faculty and staff. The biggest barriers to developing more effective education and outreach programs are time, funding, and recognition for these activities.
Current CNS education and outreach activities, whether by individuals, programs, or centers, typically involve one or more of the following four components:
   Research and mentoring experiences for secondary students, teachers, and undergraduates.
  Teacher preparation and advising for undergraduate and secondary students who seek to pursue careers in math and science education fields.
  Professional development in content, pedagogy, assessment, and systemic reform for K-12 teachers, administrators, and informal educators. Public outreach, collaborations, and information sharing with other faculty, departments, colleges, K-12 schools, two- and four-year institutions, businesses, government agencies, civic groups and policy makers, and professional mathematical and scientific organizations.
  Course and curriculum development for undergraduate and K-12 mathematics and science.
The subsequent discussion focuses on the above four components and provides both general and specific recommendations to strengthen the College’s educational outreach programs. 
1. RESEARCH AND MENTORING:
Overview: Research experiences for undergraduate and secondary students, as well as K-12 teachers, promote greater interest in science and math careers and enhanced understanding of scientific and mathematical principals and processes. Numerous faculty in the College are involved in these activities through individual efforts and through collaborative programs such as the Hughes Life Sciences grant, various NSF REU programs, Beckman Scholars, etc. These programs offer students and teachers unique opportunities to work on interesting, relevant, and cutting-edge research. In addition, to actively involve students and teachers in research, College faculty often act as mentors to K-12 students participating in science fairs and science and mathematics competitions. The principal barriers to involving more students and teachers in research include: the number of available faculty and research projects, funding, and lack of recognition and reward for these efforts.
Recommendations:
a. Departments should encourage their faculty to actively seek out opportunities and funding to involve undergraduates, secondary students, and K-12 teachers in their research programs.
b. The College should publicize student and teacher research opportunities across CNS departments, with other CSU colleges, and with K-12 schools across the state.
c. The College should provide seed funding to support K-12 research experiences for students and teachers, including those from traditionally underrepresented populations.
Action Items:
a. Assign outreach responsibilities to a "College Outreach Coordinator" who will facilitate communication between departments, centers, and K-12 schools on educational and research outreach activities. [PROPOSED] 
b. Conduct an annual survey of K-12 and undergraduate research and mentoring activities and develop a College Education and Outreach Web page where current information about research programs for teachers and students can be posted. [IN PLANNING]
c. Create a College "Educational Outreach Fund" to support faculty-student and faculty-teachers research projects that involve students and teachers, including traditionally underrepresented groups in the sciences and math. [PROPOSED]
2. TEACHER PREPARATION:
Overview: Preparing the next generation of K-12 and undergraduate math and science teachers is one of the core functions of the College. Providing future math and science teachers with a solid foundation in content and pedagogy, as well as effective classroom management skills, is a shared responsibility of College departments, centers, and numerous faculty and staff working in partnership with the School of Education, K-12 schools, two-year colleges, and state government agencies. In recent years, participation in the Rocky Mountain Teacher Education Collaborative (RMTEC) has helped College faculty instigate a number of reforms in lower division math and science courses, resulting in more active, inquiry-based learning. In addition, programs such as the Little Shop of Physics provide hands-on experience for undergraduate students to learn first-hand what it is like to teach math and science to elementary and secondary students. Likewise, the new Bachelor of Science in Natural Sciences degree program provides a clear career path for students interested in pre-college science teaching. Advising of students interested in pre-college math or science teaching is the shared responsibility of faculty in each science and math department, the Center for Life Sciences, CSMATE, and the School of Education. Barriers to improving the preparation of future science and mathematics teachers include: the lack of a master’s degree program in Natural Sciences, too few faculty in the College whose primary responsibility is science or math education, not enough opportunities for undergraduate science and math majors to work with K-12 students and teachers, and too few science and math courses that model alternative teaching and learning methods
Recommendations:
a. The College should create a master’s degree program in Natural Sciences to complement the B.S. in N.S. program. 
b. The College should encourage and support departments in the hiring of new faculty or the transition of present faculty into positions whose primary scholarly and teaching emphasis is math or science education. 
c. The College should support expansion of the Little Shop of Physics model to other departments so that more undergraduate science and math majors have the opportunity to explore pre-college teaching as a career.
d. Departments should encourage and provide training for faculty to experiment with and incorporate a variety of effective teaching and learning methods, including the use of new technologies, into more undergraduate math and science courses.
e. College faculty should encourage promising undergraduate students to consider careers in elementary or secondary education in the sciences and math.
Action Items:
a. Develop a new M.S. in N.S. degree program in collaboration with CNS faculty, School of Education faculty, and faculty from the University of Northern Colorado. [IN PLANNING]
b. Develop a plan for adaptation and expansion of the Little Shop of Physics model to other College departments. [PROPOSED]
c. Provide professional development opportunities for CNS faculty and graduate students to learn about, model, and integrate effective teaching and learning strategies and uses of technology into lower and upper division science and math courses. [IN PROGRESS]
d. Establish private sector endowments to fund undergraduate scholarships in science and mathematics education. [IN PROGRESS]
3. PROFESSIONAL DEVELOPMENT AND PUBLIC OUTREACH:
Overview: Continuous professional development of math and science educators is vital to insure that Colorado’s elementary, secondary, and community college faculty have access to the latest scientific and mathematical discoveries, the newest technologies, and the benefits of current research on teaching, learning, and assessment. The Center for Life Sciences (CLS), the Center for Science, Mathematics, and Technology Education (CSMATE), Math Day, the Physics Bowl, Life Science Visit Days, the State Science Fair (which CNS sponsors), and the Little Shop of Physics offer a variety of science and math programs targeted at elementary, secondary, and community college students, educators, and administrators, as well as informal educators and policy makers. In addition, a few of our faculty in math and science create and run their own professional development programs (e.g. the CATALiST math program for secondary teachers, and the Small Scale Science programs for high school and community college faculty). CNS faculty regularly inform the public of new scientific and mathematical discoveries at meetings of civic groups, or offer expert advise to policy makers on projects of local, regional, and national importance. Faculty, departments, centers, and programs within the College have developed excellent collaborative partnerships with K-12 schools, two- and four-year institutions, businesses, government agencies, civic groups, and professional mathematical and scientific organizations. On the CSU campus, the College works closely on math and science initiatives with the Colleges of Applied Human Sciences (e.g. School of Education), Natural Resources, Engineering, the Center for Teaching and Learning, and the Division of Educational Outreach. Barriers to improved professional development and public outreach efforts by the College include: a need for greater communication about math and science education and outreach activities with all constituencies, a need for greater coordination across departments about current professional development and public outreach activities, a lack of funding for sustaining quality professional development programs, and lack of recognition for faculty who participate in professional development and public outreach.
Recommendations:
a. The College should enhance communication between departments, centers, and K-12 schools on current professional development and outreach activities.
b. The College should encourage the development of a faculty and graduate student training program on how to do effective professional development with different types of audiences (e.g. elementary, secondary, and community college faculty, informal educators, policy makers, and the general public).
c. The College should identify funds to support proposals to initiate or help sustain promising professional development and public outreach programs.
d. The College and Departments should actively encourage, support, and reward faculty who develop effective cross-department, cross-college, and cross-institution K-12 collaborations. 
Action Items:
a. Conduct and publish (e.g. on a College Web page) an annual survey of professional development and public outreach activities. [PROPOSED]
b. Use the College Outreach Coordinator and Departmental personnel to implement professional development programs related to outreach activities and to help facilitate K-12 collaborations.
[IN PROGRESS]
c. Align College and departmental reward systems to recognize contributions to K-12 professional development and to public outreach. [PROPOSED]
4. COURSE AND CURRICULUM DEVELOPMENT:
Overview: High-quality courses and integrated, well-sequenced curricula are essential for enhancing student learning in all K-12 grades and at the undergraduate level. Several CNS faculty participated in undergraduate course development and enhancement as part of the RMTEC project. The emphasis of these enhancements was on modeling a variety of effective teaching methods and injecting more active learning into lower division math and science courses taken by future teachers; these efforts continue today with a focus on college algebra, calculus, and chemistry. The current focus of course development activities is on effective integration of content, pedagogy, and assessment, and the effective use of new technologies. Increasingly, CNS courses are being offered on-line using state-of-the-art communication, modeling, and visualization software to access and analyze scientific and mathematical data from a variety of sources. Barriers to more effective course and curriculum development include: limited faculty time and funding to develop, pilot, and assess new math and science courses or to revise existing courses, limited expertise with regards to effective distance teaching and learning models, and limited communication about course and curriculum development across departments, with K-12 schools, and with other two- and four-year institutions.
Recommendations:
a. The College should encourage faculty to develop or adapt courses to model best practices in the teaching and learning of science and math. Courses should include integrated content, pedagogy, assessment, science and math standards, and appropriate uses of technology.
b. The College should provide faculty, graduate students, and future teachers with opportunities to learn how to design, implement, and assess online courses for K-12 and undergraduate instruction in science and math.
c. The College should seek ways to improve communication concerning course and curriculum development.
Action Items:
a. Compile and publish a list of lower and upper division courses that exemplify "best practices" or interesting methods in the teaching, learning, and assessment of math and science. [IN PROGRESS]
b. Create a seminar series/training program for CNS faculty, staff, and students to learn how to create effective math and science courses. [IN PROGRESS]
c. Develop and implement on-line introductory math and science courses for use on-campus and for advanced secondary school students. [IN PLANNING]
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