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Roane State Community College serves an eight-county area in East Tennessee including Roane, Anderson, Cumberland, Scott, Loudon, Campbell, Fentress, and Morgan Counties.  In addition to these counties, Roane State’s Health Sciences service area also includes Knox and Blount Counties.  Roane State provides opportunities for transfer education, career education, continuing education, and developmental education.  

In 1988, Roane State Community College accepted its first students into the newly created Environmental Health Technology program..    RSCC initiated the program after completing a survey of area business and industry that indicated a need for environmental technicians. The biggest advocates for program start-up were the United States Department of Energy and contractors performing activities on the Oak Ridge Reservation related to environmental restoration, waste management, worker protection, environmental monitoring and environmental compliance.

Throughout its existence, the EHT program has included a mix of general education courses, math and science courses, and specialty courses designed to adequately train students to perform as technicians upon their graduation from the program. Great care has been taken to ensure that the program includes all core curriculum requirements mandated by the Tennessee State Board of Regents for career preparation programs and that specialty courses contain information relevant to the demands placed on technician level personnel. To further ensure that the program adequately meets the needs of employers, the program is routinely reviewed by the EHT Advisory Committee comprised of professionals in the environmental field.  The committee contains graduates from the EHT program employed in environmental positions who have an intimate knowledge of the program and a genuine interest in maintaining and enhancing its quality. 

While the EHT program is designed to allow graduates to go directly to work, many students enroll in baccalaureate programs upon their graduation from Roane State.  Articulation agreements are in place with East Tennessee State University and Tusculum College, and these are the two most popular transfer options for EHT graduates from Roane State.  Others have transferred into related courses of study at the University of  Tennessee, Tennessee Technological University and Middle Tennessee State University.  It is a common occurrence for persons with baccalaureate and graduate degrees to enroll in EHT classes at Roane State so that they can obtain knowledge that will help them in their current job or in seeking new employment in the environmental field.  In many instances, employers will reimburse employees who take courses.

The early years of the EHT program saw large enrollments due to a growing job market and lots of publicity about the new endeavor.  EHT enrollment peaked at around 250 students in the early-90’s.  When employment on the Oak Ridge Reservation saw a decrease from 25,000 in 1990 to 11,000 in 2005, the EHT program saw a related decline in enrollment.  Enrollment bottomed at 20 students in 1999.  Enrollment has rebounded to over 40 students in the fall of 2005.  Placement rates have remained high with all recent graduates finding jobs in the field.  The typical EHT student profile has changed as well over time with fewer recent high school graduates entering the program and a higher percentage of students with several years of work experience.  Over the years the gender ratio has been pretty much even.  Currently females make up 44% of students listing EHT as their major.  EHT classes often include students majoring in a field other than EHT who take the course as an elective. 

Currently, all on-campus EHT courses are taught by two full-time tenured faculty members.  Dan Hyder is the EHT program director and the instructor for courses in environmental law, waste management, industrial hygiene, and safety and emergency response.  He also teaches environmental science, a biology course required of EHT students and available as an elective to other students, and school health.  He is also the coordinator of the school’s Honors Program.  Michael Chung teaches classes in environmental instrumentation and radiation protection in addition to his duties as an instructor in computer science.   Both instructors have taken advantage of professional development opportunities to further their knowledge and increase their classroom capabilities.  

Adjunct instructors are occasionally used, especially for contract classes taught off-campus at industrial facilities.  Potential adjunct instructors are evaluated to ensure they have the appropriate academic credentials and subject knowledge for the courses they teach.

OVERALL PERFORMANCE
When the creation of the Environmental Health Technology program was announced in 1988, there was a great response from students wishing to enroll in the program and from the federal Department of Energy and its contractors. Enrollment swelled to close to 250 students by the early 1990’s, and program support in the form of scholarships, internships, and equipment flowed into the program.  Environmental health was designated as an area of emphasis at Roane State and the EHT program was included under an environmental umbrella that included a separate Institute for Environmental Health and Safety that supplied non-credit training for clients performing environmental restoration and waste management services on the Oak Ridge Reservation and beyond. With the surge in enrollment, the college hired four full-time faculty to provide instruction and advisement in the program.  The program was recognized by DOE as a model for colleges around the nation wanting to initiate similar programs.  
As employment on the Oak Ridge Reservation dropped from 25,000 to 11,000, DOE funding support for the EHT program declined.  At the same time, fewer technicians were needed as clean-up projects were completed. The drop in employment and the need for fewer environmental technicians as the clean-up progressed resulted in a smaller enrollment in the EHT program.  EHT instructors were assigned to other teaching duties, and currently the program requires 0.5 faculty members to teach in and coordinate the program.   Since 1998, the program director has received no release time for directing the program. 
The experience just described has occurred at community colleges adjacent to Department of Energy installations around the country.  In the late 1980s and early 1990s, DOE was encouraging community colleges near DOE facilities to create environmental programs to support environmental restoration and waste management initiatives. Many community colleges have experienced the growth and decline of such programs.  Some no longer exist.  Pellissippi State Technical College in Knoxville, Tennessee initiated an environmental technology degree program one year after Roane State started theirs. The program flourished, but in the fall of 2001, PSTCC cancelled all courses in the curriculum due to low enrollment.  Both PSTCC and Chattanooga State Technical Community College deactivated their environmental technology programs in 2003.

Due to low enrollment in the program and the small number of graduates, Roane State conducted a program review for EHT as part of TBR’s “Defining our Future” initiative in 2002.  The purpose of the review was to identify programs with small graduation rates and to make recommendations on how best to resolve issues relative to cost effectiveness of those programs.  The review demonstrated that while enrollment and graduation rates were down, the program continues to support a reduced need for trained technicians while requiring little in the way of funding for faculty or equipment.  Roane State decided to keep the program in operation for those reasons and to be ready should demand for graduates increase at a later date.  
The drop in enrollment and outside support for the program could have had a demoralizing effect on EHT faculty.  Feelings have run from disappointment in the drop in enrollment to pride that the Roane State EHT program has survived while many others have not.  The loss of release time for the program director in the face of the frequent program reviews of one type or another has made time management difficult.  Despite the challenges noted above and in the focal area reflections, the two remaining EHT instructors remain enthusiastic about and committed to the program. Lower enrollment and aging equipment have required imagination in course scheduling, curriculum design, and acquisition of equipment.  Both instructors continue to strive to improve their courses and to enhance their knowledge and skills.  
Since 2002, some EHT courses have been offered in the interactive rooms, with the instructor teaching at one campus and transmitting to one or two other campuses. The instructor will often visit the other campuses and teach from there.  While this method allows a greater number of students to take a course, the instructor feels that delivery is not as fluid as when all students are in one room.  The system works well on most occasions with few technical problems. 

There has been some benefit to smaller enrollment.  Instructors have more time to spend with individual students in both instruction and advisement situations.   There is a close knit feeling among the students in the program.  
At the most recent meeting of the EHT Advisory Committee (November 22, 2005), the committee agreed to examine the inventory of equipment used by the EHT program.  The committee agreed to make recommendations on new equipment needed and to assist in locating and procuring it.  The committee also agreed to promote the EHT program within the East Tennessee Environmental Business Association, a trade association of 130 member firms. 

Several trends seem to point to a rebound in the demand for environmental technicians in the Oak Ridge area.  A large portion of the workforce on the Oak Ridge Reservation is approaching retirement, and newly trained employees will be needed to replace them.  At the same time, DOE is proposing an accelerated cleanup of contamination on the reservation that will also dictate the need for more environmental technicians.  After a period of budget cuts, funding for environmental restoration and waste management projects has increased in the last fiscal year budget. The Community Reuse Organization of East Tennessee is working diligently to recruit new industry to locate on vacant sites on the reservation.  As the only remaining environmental technology program in the region, Roane State is poised to capitalize on current and new opportunities in the environmental protection and restoration areas. Roane State is committed to fulfilling its mission to assist the environmental business community and our students by providing the skills needed to continue the job. 
Despite the drop in enrollment and a diminished level of funding support from DOE, the EHT program continues to perform a vital service by providing trained workers to support the cleanup efforts in our service area.  Placement rates for EHT graduates are included in Annual Placement Reports attached as Appendix I.  Those reports demonstrate that the EHT program has placed 100% of its graduates from 2001 to the present. 

FOCAL AREAS

Determining Learning Objectives

The initial decision by Roane State Community College to offer a program in Environmental Health Technology was influenced by the development of an “Oak Ridge Model” by the federal Department of Energy (DOE) to address efforts on the Oak Ridge Reservation to remediate sites contaminated with radiological and chemical contaminants that resulted from the legacy of weapons research and development during World War II and the Cold War.   That model was an attempt to pull together the efforts of federal, state and local government, private industry, and educational institutions. In 1987 Oak Ridge National Laboratory sponsored the first of several “Oak Ridge Model Conferences.”  Informal discussions with conference attendees identified a lack of training for environmental technicians to assist in the clean up of Oak Ridge mandated by federal and state law. 

 Following the conference, Roane State surveyed attendees to gauge their interest in the development of a program to train technicians.  As a result of that survey and subsequent meetings with stakeholders in the Oak Ridge community, Roane State and those interested parties designed an Environmental Health Technology program that was approved by the Tennessee Board of Regents.  The first classes were conducted in the fall of 1988.
As noted in the Mission Statement for the EHT program, “The Environmental Health Technology program at Roane State Community College is designed to prepare students for careers in the growing fields of environmental protection, health and safety, and site remediation.  Students receive specialized training in environmental law, waste management, protection of human health and safety, industrial hygiene, radiation protection, emergency response, environmental remediation techniques and methods for evaluating environmental quality.”

Most career education programs prepare students to work in a specific field where they perform work almost identical to that of other students who were trained in the same field at other colleges across the nation.  For instance, an opticianry graduate from Roane State Community College probably performs basically the same function as an opticianry graduate from another community college. A respiratory therapy graduate from Roane State probably performs almost identical functions as a respiratory therapy graduate from a community college somewhere else in the country.  The field of environmental health is much broader and incorporates evaluation of factors both natural and manmade and includes consideration of issues relative to biological species, natural resources, human health and safety, aesthetics, law, stewardship and ethics.  Students learn early in their preparation that environmental health is a sometimes complex field that requires a multidisciplinary approach.  Both the learning objectives and curriculum for the EHT program are designed to foster an appreciation for that concept.  
A graduate from the EHT program should be prepared to enter the workforce as an environmental technician.  The graduate should be aware of the different types of technician positions, the work practices of those positions, and where technicians fit in organizational charts of potential employers.  
Since a basic understanding of science and technical issues is required to ensure environmental quality, graduates will have knowledge of basic biological concepts and definitions and an understanding of the chemical composition of matter.  An understanding of statistics is required to help ensure proper sampling of environmental media and data quality objectives.  

Graduates should understand the cycling of nutrients in an ecosystem and be able to identify different biomes.  They should also understand the concept of sustainable growth and proper resource use.  Graduates are expected to recognize how human activity affects the quality of air, soil and water and the quality of human health. 
A student graduating from the EHT program should be able to make a hazardous waste determination and be able to characterize the waste based on its properties, assigning it the proper waste code.  The graduate should be able to describe the steps required to properly manage the waste from the cradle to the grave in accordance with state and federal regulations.  A properly prepared graduate will also be familiar with waste minimization and management techniques.  

Upon completion of the program, graduates will understand how to anticipate, recognize, evaluate and control physical, chemical and biological hazards in the workplace in accordance with prescribed practice and regulatory standards set by the federal Occupational Safety and Health Administration. They will have a basic understanding of radioactive decay and will be able to differentiate among the different types of radiation and methods to evaluate and mitigate risk.
A technician who graduates from the EHT program should be able to discuss the roles played by federal, state and local environmental regulatory agencies and their responsibilities in complying with regulations promulgated by those agencies.  Graduates should be able to identify and discuss the major laws that establish requirements for environmental protection.  

During the course of their studies in the EHT program, students are afforded an opportunity to consider their legal obligation to protect the environment and the civil and criminal penalties that can ensue if they fall short.  They become familiar with the industrial hygiene code of ethics and are exposed to the concept that we all share a moral obligation to protect the earth for future generations.
Graduates should be able to identify instruments commonly used to evaluate environmental quality, describe their use, and identify any caveats to their application.  Graduates should be able to analyze data generated from sampling to evaluate risk and compliance with regulatory standards.
Students in the EHT program can satisfy OSHA and federal Department of Energy (DOE) requirements in two of the courses that they take.  Students completing EHT 211-Safety and Emergency Response receive certification that they have satisfied OSHA’s requirements for 40-hour training for persons employed in hazardous waste operations and emergency response.  The course utilizes materials designed by EPA to satisfy the OSHA requirements. Students learn how to evaluate hazards on the job site and how to select and use personal protective equipment to mitigate the hazard.  They also learn about the incident command system for an emergency response.  
Students completing EHT 215-Radiological Control Technology are afforded an opportunity to sit for the DOE Core Academics exam that qualifies radiological control technicians to work on a DOE site.  The course utilizes the same training materials approved by DOE to train such technicians and prepare them for the test.  Academic credit for the two courses cited can be awarded through credit by proficiency for those students who obtain the certifications in their workplace.  
Graduates should be familiar with recordkeeping and reporting requirements under federal and state environmental regulations.  They should be able to research data and present it a report or on forms supplied by regulators.  They will have had several opportunities to research a topic and present it orally.  While some students may never become comfortable doing oral presentations, the practice will serve them well if they are required to conduct training to satisfy OSHA or EPA requirements.
Faculty at Roane State participated in a major effort several years ago to develop competencies for every course in the catalog.  Course competencies, teaching methods, and student evaluation methods were listed for each course in the EHT inventory.  Those documents are periodically review by EHT faculty for adequacy.  
Past and on-going efforts to identify and promote learning objectives within the EHT program constitute a quality process maturity level of Organized Effort for this focal area.

Designing Curriculum and Co-Curriculum

Since its formation in 1998, the EHT program has undergone several design changes based on workforce needs and TBR requirements.  As originally designed, students enrolling in the EHT program would specialize in one of three options: health physics, industrial hygiene and waste management.  An air quality control option was added in 1993.  While the core coursework was identical for the options, each option included courses pertinent to that specific field.  The design reflected the desire of DOE and its contractors for such specialized training.  However, in 1998, the program was restructured to incorporate all of the options into one EHT program with all students taking the same curriculum.  This change was made to better prepare graduates to cope with a wider variety of issues that confront them in the field.  Additional changes made at that time were the dropping of a certificate program for each option, removing physics and trigonometry from the curriculum, and adding geology and geographic information systems to the curriculum.  All changes were endorsed by the EHT Advisory Committee.

In 2004 the program was again revised to conform to the Tennessee Board of Regents desire that Associate of Applied Science programs consist of no more than 60 hours.  To reach that goal, college algebra and geographic information system courses were removed from the program along with a basic computer science class.  Some students who lack the necessary preparation for math in high school may have to take the college algebra course before taking general chemistry.  A course in non-calculus based probability and statistics was chosen as the math requirement.  Inclusion of this course was based on the feeling that an understanding of statistical principles would benefit graduates who review environmental sampling data, study injury and illness reports, and select sampling locations. 

As part of the 2004 revision process, the EHT program director consulted TBR requirements for General Education to ensure that the program was in compliance with those standards.  The current EHT curriculum is included in Appendix II.  
Because most students enter Roane State with some computer skills, the Computer Concepts class was removed from the curriculum to meet the requirements of the 60-hour reduction initiative.  The Basic Speech Communication class, however, was deemed too valuable to remove since it provides the oral communication skills EHT graduates need to participate in training, public hearings and group discussions on the job.  The Advanced Technology Environmental Education Center recommends inclusion of speech in its model curriculum for associate degree environmental technology programs.  When the geographic information class proved to be less beneficial to EHT majors than first presumed, it was also removed from the program.  In addition, the two environmental instrumentation courses were consolidated into one course.  The professor teaching the two courses had lobbied for such a change for some time.  Providing instrumentation instruction in one course is consistent with programs at other two-year colleges.  Orientation to College remains in the program for its value as an introduction to college services available to the new student and instruction in learning strategies to enhance success. The course can also foster in the student an appreciation for the history and heritage of Roane State.
Initially, students were required to complete an internship prior to graduation from the EHT program.  An internship provides an excellent opportunity for students to obtain real world experience and very often leads to permanent placement with the internship provider.  For several years, the Department of Energy provided funding for enough internships to accommodate almost every EHT student.  When the funding was discontinued, internships became optional.  Several students take advantage of the option each year. 
An examination of curriculums in environmental health technology programs around the United States reveals a wide range in program emphasis.  For example, some programs may emphasize water pollution, air pollution, natural resources management, or food sanitation.  In 1995 the National Science Foundation and the Advanced Technology Environmental Education Center (ATEEC) issued a report of a forum entitled “Partnering to Build a Quality Workforce: Critical Issues in Environmental Technology Education at Two-Year Colleges.”  The report noted that the environmental technology field lacks a clear definition of what constitutes the environmental workforce and that environmental technicians have not been clearly defined.  Subsequent workshops culminated in a report issued in 1996 that attempted to list environmental technology categories, technician level titles and broad functions.  ATEEC has also developed a model for community college environmental technology programs.  Roane State’s program includes those components deemed essential by ATEEC.
From the beginning, the design of EHT curriculum has been predicated on satisfying the needs of firms providing environmental services in the Roane State service area.  Those needs were initially defined by the Model Conference attendees who designed the program, and the program has been amended as new information becomes available from the EHT Advisory Committee, other environmental business interests, alumni, students, faculty, employers, and internship providers. 
The majority of Roane State EHT graduates take positions as technicians in the fields of industrial hygiene, radiological control, environmental sampling, waste management, and environmental compliance.  While the majority of graduates are employed by contractors on the Oak Ridge Reservation, some take jobs in manufacturing facilities, consulting firms, and government agencies outside the Reservation. 
To prepare students for those positions most in demand, the program includes two courses in industrial hygiene and safety, and courses in environmental law, radiological control, safety and emergency response, waste management and pollution prevention, and environmental instrumentation.  Such specialized instruction in so many areas helps enhance a graduate’s ability to function in a number of capacities in the environmental business sector in Roane State’s service area.  When enrollment was larger, all EHT courses were offered every year.  With the reduced enrollment, courses are offered every third or fourth semester.  EHT courses are designed to allow a student to enroll without any prerequisite courses.  Instructors will often  review material presented in previous classes to reinforce concepts for students who have been exposed to the material and to introduce concepts unfamiliar to those without prior instruction in those concepts. Faculty advisement aids in placing students in classes best suited to their work and academic experience. 
Evaluation of the chemical, biological, and physical hazards that exist in the environment requires an understanding of basic scientific principles. For this reason, the EHT program has always included two semesters each of general chemistry and general biology.  In 1997, physical geology was added to facilitate an understanding of underground formations including groundwater and contaminant migration through such media. At the same time, a course in environmental science was added.  The environmental science course is a biology elective designed to provide a broad view of environmental issues.
While the EHT program is designed as a career preparation program, many students transfer into baccalaureate programs.  Articulation programs are in place for baccalaureate programs in Environmental Science and Organizational Management at Tusculum College and in Environmental Health at East Tennessee State University. The scarcity of four-year programs in environmental studies in the region is disappointing to many Roane State EHT graduates.  Tusculum College offered the last two years of their Environmental Science baccalaureate degree locally for several years, and Roane State EHT graduates made up the bulk of those classes.  The curriculum is no longer offered locally by Tusculum College.  Two attempts at collaboration with ETSU for local offerings of junior and senior classes fell short of success. EHT graduates sometimes complete baccalaureate degrees in fields other than environmental studies.  The program director continues to identify transfer options and advises students accordingly.  
The Quality Process Level for Curriculum and Co-Curriculum could best be characterized as an organized effort  based on the continuing efforts to ensure the EHT program meets standard practices and the needs of the local workforce.

Teaching and Learning Methods

As a two-year Associate of Applied Science program, the Environmental Health Technology program attempts to graduate students who are ready to contribute to developing solutions to environmental problems.  Toward that end, instructional techniques foster a broad appreciation of environmental issues and a development of specific skills to anticipate, recognize, evaluate and control environmental hazards.  Due to the complex nature of many environmental situations, critical thinking is encouraged throughout the program.  Students must also demonstrate competencies in understanding regulatory requirements, sampling and monitoring techniques, and practices for workplace health and safety.  Such instruction is consistent with recommendations from the EHT Advisory Committee and the Advanced Technology Environmental Education Center. 
An excellent textbook is available for use in the two Industrial Hygiene and Safety courses.  The text, “Fundamentals of Industrial Hygiene,” is printed by the National Safety Council and is used in undergraduate and graduate programs around the country.  The lectures prepared for each meeting follow the outline in the text.  The lectures also include additional presentations identifying OSHA requirements for dealing with hazards.  Changes in OSHA regulations require periodic updating of lectures.  Articles from journals, newspapers and newsletters are often discussed in class.  Classroom exercises include gleaning information from Material Safety Data Sheets, a worksheet exercise requiring knowledge of how to use OSHA regulations, and a group exercise in identifying, evaluating, and controlling hazards presented in an industrial setting.  Guest speakers have included an inspector from Tennessee OSHA and professionals in industrial hygiene and safety.  Field trips have included visits to a manufacturing facility and a facility that manages low level radiological and hazardous waste. In the second semester students present an oral presentation of a research topic relating to industrial hygiene and safety.  Several films are used in the class on special topics such as asbestos, respiratory protection, confined spaces, and blood borne pathogens.  Several web sites hosted by government agencies responsible for worker health are visited in class, and students research topics on the web and complete a worksheet. 
Students are not required to purchase a textbook for the Waste Management and Pollution Prevention class.  All materials are provided by the instructor.  Copies of Tennessee’s regulations for generators and transporters of hazardous waste serve as the text for part of the semester.  Students are afforded an opportunity to learn how the regulations are structured, and they are given opportunities to make hazardous waste determinations and characterizations using an instructor prepared handout and the regulations.  Handouts also include the reporting forms required by state regulations, copies of hazardous waste manifests, copies of the federal Department of Transportation bulletin that identifies placards and labels used for shipping hazardous waste, a page from the DOT Hazardous Materials table that contains required shipping information, and a copy of the hazardous waste marking required by EPA and the Tennessee Department of Environment and Conservation.  Videotapes include a series of tapes discussing hazardous waste management requirements prepared by a commercial vendor and tapes on waste management techniques prepared by the Partnership for Environmental Technology Education, a consortium of community colleges that offer environmental technology programs.

Several textbooks were evaluated for use in the Environmental Law class.  While one was selected and used for a few years, none are currently required.  The ones evaluated were either lacking in detail or not appropriate for educating technicians.  The course provides an overview of legal and environmental issues and detailed descriptions of eight environmental laws.  Lecture is supplemented by a documentary produced by the Public Broadcasting System.  Guest speakers from the Oak Ridge Site Specific Advisory Board visited the class on several occasions in 2001-2003.  The ORSSAB is a citizens group that advises DOE on environmental management and restoration on the Oak Ridge Reservation.  Students have also attended public hearings on environmental clean-up activities in the area.  Newspaper accounts of recent environmental cases are  often discussed in class. 
The Safety and Emergency Response class uses two manuals produced by EPA designed to satisfy OSHA requirements for worker training for hazardous waste operations and emergency response.  The course is a mix of lecture and hands-on activities using various forms of environmental instrumentation, personal protective equipment and clean-up and decontamination equipment.  The course culminates in a field exercise where students dress out in protective suits and respirators, conduct a site assessment, overpack a drum of hazardous waste and remove it from the site, and erect a personnel decontamination line.  Students are assigned such roles as Site Safety and Health Officer, Science Officer, Industrial Hygiene technician, On Scene Coordinator, Public Relations Officer, sampling team, and decontamination team.  Students actually prepare a health and safety plan the week before the exercise, and amend the plan as during the exercise as new information becomes available.  There are several other individual and group exercises where students learn to use the NIOSH Pocket Guide to Hazardous Materials and the DOT Emergency Response Guidebook to evaluate emergency scenarios.
The Radiological Control Technology course uses a manual created by DOE to train entry level radiological control (health physics) technicians.  The instructor uses a mixture of lecture, classroom exercises, and work sheets to familiarize students with core mathematic and scientific principles related to radioactive decay, exposure control,  and health effects.    The manual is distributed to students on a compact disk. The instructor arranges for an authorized contractor to administer a test that certifies mastery of the subject material and qualifies students to work as radcon technicians on DOE sites.
The Environmental Instrumentation course provides an introduction to basic sampling protocols, sampling techniques and quality control.  In addition to classroom lecture, students participate in several outdoor exercises to conduct sampling of soil, air and water.  Guest speakers have included professionals who conduct sampling and monitoring operations and monitoring equipment vendors.  Students are given a CD-Rom that allows them to experience several scenarios where environmental sampling is required.  As they proceed through a project, they are required to answer several questions regarding methodologies and equipment. A wrong answer blocks them from completing the project until they can correct their mistake. 
Environmental Science is a biology elective that deals with environmental issues on a much broader level than the EHT courses.  All EHT graduates must complete the class.  Several films complement the lecture, and students are required to write an environmental quality report based on their research of three web sites that provide information on the environment in each zip code. 
Several EHT students have completed extra projects as part of their efforts to earn Honors credit within the Roane State Honors Program.  Students earning 12 hours of Honors credit graduate with an Honors Associate designation on their transcript and diploma, and students earning 18 Honors credits graduate with an Honors Diploma. Projects have included research papers, development of documentation required by federal regulations in a mock waste shipment, and a community service project that created a recycling program at an elementary school.  Money generated from the recycling effort benefited the PTO at the school. 
For several years Roane State sponsored a chapter of the Student National Environmental Health Association.  Later the group of students in the chapter voted to become the RSCC Environmental Health Club.  The club made two overnight field trips, conducted an environmental field day for an elementary school, assisted the county in its recycling program, removed litter under the “Adopt a Highway” program and recycled paper and aluminum on the campus.  As EHT enrollment has lessened, there has not been a core enrollment large enough to support a club since 1998. Since so many of the current students work during the day and attend classes at night, recruitment into such a club is difficult.  The Roane State  EHT Alumni Association allows networking opportunities for graduates from the program.  The Association has visited RSCC students in the classroom and has discussed the possibility of inviting students to a meeting at some point. 
The college provides other enrichment opportunities for EHT students.  Faculty led forums cover a variety of topics and two recent forums included discussions of environmental issues:  environmental effects in Iraq from the war and the effects of fossil fuel use on nature and human health. 

Due to the small faculty size of the EHT program, collaboration with other faculty members is not as readily available as in larger academic programs.  The two EHT faculty members do collaborate on equipment purchases, course scheduling, and other issues related to the program.  They occasionally assist each other in course delivery.  Frequent discussions on teaching styles, student advisement, testing procedures, and other topics with faculty members outside the EHT program are a common occurrence.  The program director has had many opportunities to converse with peers in environmental programs at other institutions, as well.
A Quality Process Maturity Level of organized effort would best describe this focal area.
Student Learning Assessment
The syllabus for each course in the EHT curriculum states the instructor’s expectations for students in the course.  During the initial class meeting, the instructor will identify the schedule for class activities and describe how each student’s final grade will be calculated.  The instructor will note the grading scale outlined in the college catalog.  Students are informed that their final grade will include consideration of their test scores, evaluation of special projects, attendance and class participation.  
The student population in each EHT class is a mix of recent high school graduates and persons with substantial experience in an environmental field.  Course content includes a basic overview of some topics and more detailed coverage of some other topics.  The need to educate those less familiar with the material means that the more experienced students may sometimes sit through lectures covering material somewhat familiar to them.  The implementation of environmental safeguards requires an environmental professional to consider a range of issues regarding different regulatory programs, scientific principles, health and safety issues, economic factors, and limitations in equipment used to evaluate and control hazards.  Therefore, instruction is designed to provoke students to utilize knowledge obtained in the course and to foster reasoning to make proper decisions.  Exams are designed to evaluate both knowledge acquired and the ability to use the knowledge in a field setting.  EHT exams are a mix of definitions, short answer, true-false, and essay questions.  In the class meeting prior to each exam, the instructor conducts a review of the material to be covered on the exam.  The review does not identify exact questions on the test, but allows the instructor to emphasize areas of the material that are most important to master so that more student time is invested wisely, both in terms of the exam and in terms of career preparation. 
Internships are optional, but some EHT students enroll in them to earn extra academic credit.  In the early years of the program, letter grades were assigned by the internship provider.  Concerns about consistency and academic integrity prompted the EHT program head to revise grade assignment to a pass/fail system based on the internship provider’s verification that the internee satisfied all criteria for the internship.  

Student performance on exams provides an opportunity to gauge how well students master material presented in class, but it also provides insight into which teaching techniques are effective. Thorny topics in terms of student comprehension can be identified, and instructional techniques can be modified to increase student understanding.
All Roane State full-time and adjunct faculty members are evaluated by their students each semester.  Two questions on the survey form relate to evaluation methods. Students are asked if the instructor’s examinations/assignments reflected the content and emphasis of the course and if the instructor’s evaluation methods were fair and impartial.  Survey results indicate a high degree of student agreement that EHT faculty accomplish both objectives.  
The instrumentation and safety and emergency response courses require students to utilize monitoring instruments, personal protective equipment, and sampling and clean-up equipment.  Instructors observe students at work and ensure that proper techniques are utilized. Repetition allows students additional practice in field operations. 

Unlike many career education programs, the EHT program has not had a capstone exam to evaluate student understanding and retention just prior to graduation from the program. Such an exam would aid in the evaluation of teaching and learning.  The creation and provision of a capstone exam is the subject of a potential initiative.
Upon reflection upon past and future activities, the Quality Process Maturity Level for student learning assessment is at the emergent level.

Quality Assurance
When the EHT program at Roane State began in 1988, there was a great deal of support from the U.S. Department of Energy.  DOEs Environmental Restoration/Waste Management program supplied millions of dollars in seed money to community colleges across the nation to implement degree programs and non-credit initiatives to train workers for the massive clean-up that was to take place at DOE installations.  Program support from DOE in the form of student internships, scholarships, employee tuition reimbursement, stipends for faculty training, and grants for faculty salaries and equipment purchases continued for several years.  Since 1994, almost all of that financial support has evaporated. Many of the environmental technology programs created at community colleges near DOE installations have since been deactivated. Sustaining enrollment and maintaining the quality of instruction in the EHT program at Roane State in the face of diminishing program support and decreased employment have represented real challenges. The faculty and administration at Roane State have worked diligently toward maintaining a quality program.  
Both of the Roane State faculty teaching in the program have academic and work experience pertinent to the classes they teach.  Both have taken advantage of professional development activities to enhance their skills. In the last seven years, the program director has attended two week long courses devoted to hazardous waste operations and environmental restoration.  He has taught the environmental science and soil and water conservation merit badges to Boy Scouts on several occasions.  His community work has included evaluation of educational materials for K-12 for the Tennessee Clean Air Coalition and service on the Roane County Solid Waste Board.  In 1997, he participated in a month-long internship with the Tennessee Department of Environment and Conservation’s underground storage tank program.  The program director receives several newsletters and publications devoted to waste management, health and safety and environmental compliance.  Since 1998, he has assisted the Continuing Education office at the college by teaching health and safety courses at area industry and by writing the curriculum and identifying participants in the environmental symposium for eighth graders.  He also describes environmental careers at career days at local schools.
The EHT Advisory Committee provides program support in a variety of ways.  The committee meets at least twice yearly to discuss issues related to the EHT program.  In 2004, the committee was restructured to combine the newly created EHT Alumni Association and the EHT Advisory Committee.  In fall and spring of 2005, committee members spoke to students enrolled in EHT courses about environmental careers.  The committee has also agreed to assist the EHT program director in identifying equipment needs in the program and avenues for helping in the acquisition of equipment. 
This academic audit represents the fourth review of the EHT program in the last six years.  In 2000, the EHT program underwent the program review process as part of the performance cycle.  An outside reviewer was recruited to conduct the written program review and conduct the on-site visit.  The program received a good review indicating that it met the standard practices of conduct.  The reviewer did recommend that library resources be expanded and that a new mission statement be prepared.  The program director acted on both suggestions. Library Services at the college has been generous in its support of the program.  Currently, the library receives 10 publications with a close link to environmental health, and several additional publications that relate to environmental issues more generally.  Several film and series in the library are used as instruction aids, including a series on hazardous waste management and one on biomes.  
In 2002, the EHT program underwent a review as a low-producing program as part of TBR’s initiative on “Defining our Future.”  Data related to enrollment, graduation, placement and other measures of performance were scrutinized.  Efforts to enhance the growth of the program were included in the report, and it was presented to Academic and Curriculum Council.  The council accepted the report’s recommendation that the program continue to enroll and graduate students and recommended that efforts include  development of a five-year strategic plan, the creation of  an option within the General Technology degree for environmental emphasis,  development of a targeted marketing plan, and collaboration with Public Information to promote the program.  In 2004, the council heard an update on the initial report and expressed satisfaction that the recommendations had been implemented.  
In order to satisfy Performance Funding requirements, student and alumni satisfaction surveys are conducted biennially.  Information gleaned from the surveys is used to identify opportunities for improvements in the operation of the college.  In 2001, faculty members were surveyed to gauge their response to the same questions posed to students.  While the information resulting from those surveys has been useful to the college generally, no comprehensive EHT program specific surveys of students or alumni have been conducted. A limited survey of firms that hired EHT graduates was conducted.  The lack of program specific surveys is a shortcoming within the program and the inspiration behind a program initiative of this audit.  The Advanced Technology Environmental Education Center has created the Best Practices Guidebook for environmental programs.  The CD-Rom includes a set of perception surveys for graduates, employers, students and advisory committee members.  A copy of the guidebook has been ordered, and the surveys will be evaluated for possible use in the EHT program at Roane State.
The Department of Energy has been very complimentary of the EHT program in the past.  The EHT program director was asked to present the Roane State model for environmental technology programs to other community colleges at conferences in Albuquerque and Denver.  Another sign of DOE’s feeling toward the program was evident when Roane State was asked to design and conduct the environmental symposium for eighth grade students for 2000 and 2001.  Lack of funding has prevented such DOE collaboration in more recent years.  
Although designed as a career education, many program graduates continue at four-year institutions.  EHT graduates have distinguished themselves at such schools, and environmental health faculty at East Tennessee State University have complimented the preparation of students transferring from the Roane State program. 

For over a dozen years, the East Tennessee Environmental Business Association has demonstrated its regard for the EHT program by sponsoring a scholarship for students enrolled in the EHT program.  ETEBA represents the interests of firms providing environmental management and consulting services in the East Tennessee region, particularly in Oak Ridge.  There are currently 130 firms in the organization.
A current concern within the program is the status of equipment used in instruction for instrumentation and field exercises.  Grants from DOE and the environmental business community allowed the collection of a lot of equipment that has now become worn and in need of replacement.  The challenge of maintaining adequate equipment resources is the subject of a program initiative in this audit.  
In consideration of past and current activities and the implementation of potential initiatives described in this audit report, Quality Process Maturity Level for quality assurance can best described as an emergent effort.

Potential Initiatives

1.  Comprehensive survey of students, alumni, and employers

While the college conducts a number of student, alumni and employer surveys, no comprehensive survey of those stakeholders has been conducted by the Environmental Health Technology program.  The program director will collaborate with Institutional Research and the Alumni Affairs office to conduct surveys that will generate data on perceptions and recommendations regarding the EHT program.  The Advanced Technology Environmental Education Center has created survey instruments for such endeavors in its manual for best practices for associate of science programs in environmental technology.  The program director will examine those instruments and determine their appropriateness for the survey. If need be, the survey may contain different elements, or a new instrument will be designed that is more suitable for Roane State.  Once the survey data is generated and collected, the program director and other EHT faculty will analyze it to determine the next course of action.
Potential Initiatives

2.  Clarify equipment needs within the EHT program and arrange for procurement or use of any items needed to enhance instruction

A strong point of the EHT program has been the availability of an assortment of environmental monitoring instrumentation, hardware for field operations, and personal protective equipment.  As outside funding for the program has diminished, the equipment used in the program has become worn and in need of replacement.  The EHT Advisory Committee has agreed to examine an inventory list of the program’s equipment and make recommendations on additions and replacements.  The committee also agreed to help in locating and procuring equipment for the program. 
In addition, the Roane County Emergency Management Office has agreed to stage emergency response scenarios and provide equipment to conduct a response.  This generous offer will allow students to participate in Level A response using equipment that is impractical for the college to purchase and maintain. 

Potential Initiatives

3. Development of a capstone exam for graduating EHT students to evaluate student learning and instructional effectiveness
While all students graduating from Roane State Community College complete the Academic Profile exam to evaluate general education competencies, no exam is currently given to graduating EHT majors to evaluate their comprehension and retention of topics presented in their major courses.  The EHT program director will identify any exams that represent best practices for environmental technology programs and evaluate them for content and whether portions are appropriate for Roane State.  An exam will be created and given to students who file an intent to graduate from the EHT program.  Data collected from the graded exams will be evaluated by the EHT program director to identify weaknesses and strengths in instruction.
MATRIX OF IMPROVEMENT INITIATIVES

	INITIATIVE AND RELATED ACTIVITY 
	RESPONSIBLE INDIVIDUAL 
	PARTICIPATING PARTIES
	DATE

	Survey of Students, Alumni and Employers

Evaluate and Select Survey Instrument

Distribute Forms

Review Collected Data
	Dan Hyder
	Dan Hyder,

Office of Institutional Research,

EHT Students

EHT Alumni,

Environmental Employers


	Fall/06

Fall/06

Spring/07



	Clarify Equipment Needs for EHT Program and Arrange for Procurement/Use
	Dan Hyder
	Dan Hyder,

Michael Chung,

Dean Chris Whaley,

EHT Advisory Committee, 

Roane County Office of Emergency Management and Homeland Security
	Spring/06-Ongoing

	Develop and provide capstone exam for graduating EHT majors to evaluate comprehension and retention of material presented in EHT classes
	Dan Hyder
	RSCC Testing Center
	Fall/07
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