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College/School Dean’s Recommendation 
 

Recommendation:  I recommend continuation of the Environmental Science program 
in the Department of Integrated Science & Technology at the current level of activity 
(Recommendation Code # 1). 
 
Rationale:  The College of Science is fully supportive of the Environmental Science 
(ES) undergraduate program in the Department of Integrated Science & Technology 
(IST), and recommends continuation of this program at the current level of activity. 
 
IST takes a unique and deliberate approach to undergraduate education that includes 
extensive faculty engagement, courses that stress hands-on experiences, an emphasis 
on critical thinking, and the incorporation of cutting-edge technology throughout the 
curriculum.  Although an integrated degree program could be created by simply allowing 
students to select non-traditional course combinations, the IST approach has been 
much more engaged and dedicated to creating non-traditional, yet coherent programs.  
The approach used by IST requires significant effort, yet has been accomplished with 
few dedicated faculty members and limited resources.  
 
Although the ES program in IST would benefit from additional financial resources and 
faculty lines, development of the program in the near term can be accomplished without 
additional university resources.  For example, the previous dean of the College of 
Science (CoS) returned 40% of lab fees to the generating departments.  During the 
most recently completed academic year, CoS returned a minimum of 55% of lab fees to 
the generating departments and plans to increase the return to the highest practicable 
level.   
 
In addition to an increased allocation of lab fees, CoS has begun splitting with 
departments the indirect cost recovery (ICR) funds generated by CoS faculty members’ 
grants and contracts.  This has not been done in CoS before.  ICR return provides a 
discretionary budget that departments can use to support their programs and stimulate 
further research activities.  CoS has also taken on increased financial responsibility for 
the maintenance of equipment and the improvement of CoS facilities.  This allows IST 
to increase departmental investment in the ES program as well as the other programs in 
the department.  To date IST has made very good use of its dedicated budget and 
student fees to build the infrastructure required to provide its students with a top-notch 
education.  We will do everything that we can do as a college to continue support of IST 
efforts. 
 
Although we are not requesting additional resources for the ES program at this time, it is 
imperative that current resources to IST, as well as other CoS departments, not be 
further diminished.  The logical extension of doing more with less is doing everything 
with nothing.  It cannot be done, and we urge the university to recognize the needs of 
the academic programs.  One important step that the university could, and should, take 
is to institute a salary-savings policy that returns to the colleges all salary dollars offset 
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by grant and contract funds.  Such a policy would not constitute an increase in 
university investment, but would insure that funds already allocated to the colleges in 
the form of faculty salaries would be available for use in the college.  No unit should be 
penalized by loss of salary funds for bringing research dollars into the university.  The 
return of salary savings dollars would allow the college to maintain outstanding 
laboratory and classroom offerings while stimulating research activity.  The increased 
research activity is particularly important to programs such as ES because of its 
emphasis on engaging students in real-world and hands-on activities. 
 
During the reporting period, the number of graduates from this program has averaged 
10 per year.  The last two academic years (08-09 and 09-10) had the lowest numbers of 
graduates during the reporting period, but the number of ES majors has increased and 
the number of graduates is expected to rise during the next reporting period.  The IST 
ES program is currently being reviewed for coherence and collaborative potential with 
the graduate environmental science program in the College of Information Technology 
and Engineering (CITE).  Changes made in response to this review will strengthen the 
program and provide students with a clearer path to professional employment or 
graduate programs. 
 
In conclusion, the ES program in IST is a quality program that is undergoing further 
improvement both through curricular review and the establishment of improved 
assessment activities.  The department has received increased investment from the 
college, and will continue to receive increased support through the next reporting 
period.  In the near term, CoS is not requesting additional financial support from the 
university, but is requesting no further loss of support either in terms of operating 
budgets or salary savings.   

 
It is my opinion that the ES program in IST should be continued at the current level of 
activity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Charles Somerville__________________            10-15-2010______________

Signature of the Dean     Date 
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Marshall University 
Program Review  

 
Program: Environmental Science, BS Degree (ES) 
 
College: College of Science 
 
Date of Last Review: October 2005 
 
I CONSISTENCY WITH UNIVERSITY MISSION   
Environmental Science (ES) is one major in the Integrated Science and Technology 
(IST) Department.  Other majors in the department include: Integrated Science and 
Technology; Computer and Information Technology; Biotechnology; and as of July 1, 
2010, Natural Resources and Recreation Management. Students in these degree 
programs get the same foundation as other students at MU and COS but also 
participate in an educational experience that integrates scientific expertise and technical 
competence so they can choose to immediately embark on a career in environmental 
science that uses the latest and most effective technologies or pursue further education.  
 
In November 1994, then Marshall University President, Dr. J. Wade Gilley charged the 
Center for Environmental, Geotechnical, and Applied Sciences (CEGAS) to direct the 
development of an undergraduate degree in Environmental Science. A committee 
including faculty from the College of Business, College of Science, and CEGAS was 
chaired by Dr. Tony Szwilski. Dr. Gilley received notice of approval of this program from 
the Chancellor of the University System of West Virginia in July of 1996. At the time the 
College of Information Technology and Engineering did not exist and Dr. Gilley housed 
the undergraduate Environmental Science degree program in the College of Science. 
COS Dean Storch assigned further curricular development and student placement in the 
undergraduate Environmental Science program to IST after determining the programs 
had compatible goals and philosophies.  
 
ES provides a student centered environment predicated on three principles: 

  Integration of traditionally independent subject areas through technology 

   Use of active learning approaches emphasizing hands-on problem solving  

   Preparing students for employment in their field with a bachelor’s degree 
 
ES students undertake hands-on learning under real life conditions to take advantage of 
opportunities provided by our society’s conservation and regulatory interests. They 
assess the environmental quality of a wide range of ecosystems using the most current 
technology and procedures. Field experiences range from assessing chemical, 
biological, and physical integrity of local streams, rivers, wetlands or forests to collecting 
fish community data on coral reefs in the Caribbean.  Students use Global Positioning 
Systems (GPS) to map features and Geographic Information Systems (GIS) software to 
create digital maps of the areas being studied and to compile data about them.  
Students may complete internships with and are employed by government agencies, 
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private environmental companies, and public interest groups such as watershed 
associations.  
 
The primary mission of the ES program is to offer students a degree program with 
advanced skills and technology in applied science, specific skills in environmental 
monitoring and management, and enrichment using the diverse resources of other 
university departments, particularly biology, geology, chemistry and geography. 
 
A secondary mission is the placement of graduates in appropriate positions that will 
impact the economic development of our region. This is consistent with the initial 1997 
program assessment which stated a primary goal of the ES BS program was to “help 
meet regional needs for environmental professionals to assist employers with their 
environmental concerns.” This occurs by producing graduates who can use the 
knowledge they’ve acquired in real-life situations and make a contribution to their 
workplace and safeguard the environmental health of our state and region.  
 
In terms of how the program meets Marshall University’s Mission: 
 
The Environmental Science program has an excellent track record in promoting student 
learning through innovative teaching and a regularly updated curriculum.  This has led 
to an enviable record in student retention, course completion, graduation, further study, 
and employment in field. Faculty maintain an open door policy, providing frequent and 
easy access to course assistance, academic advising and career planning.  

 
ES and IST faculty are at the cutting edge of using instructional technology.  Faculty 
members are currently developing programs using iPads to enhance delivery of 
instructional materials.  ES and IST Faculty teach in a learner-centered experientially 
based way using projects that examine real-life problems.  Mike Little recently received 
the Marshall University Alumni award as Outstanding Faculty Member and IST core 
curriculum faculty member Brian Morgan won the Pickens-Queen Teaching award.  
Faculty members regularly meet every other week to discuss teaching techniques and 
have a retreat each summer which focuses on the curriculum.  
 
ES, through the IST core, offers a number of courses in critical thinking, including the 
IST Connections courses which are two of the only three Core I Critical Thinking 
courses offered in the College of Science. ES and IST faculty are reading The World is 
Flat to better understand the effects of advances in technology on our future. ES faculty 
member Tom Jones offers Tropical Ecology, the only international course in the College 
of Science and brings students to do fieldwork each year in the Caribbean and last 
spring he found funding for a minority ES student to come and that student is now 
presenting to elementary and middle school students at traditionally minority schools.  
Tom also participates in the LSAMP program and has 3 minority students in his lab.   

ES faculty members are very active in obtaining grants and contracts and regularly 
involve undergraduate ES students in projects that undertake biotic assessment of 
terrestrial and aquatic systems. Most ES students complete a capstone research project 
mentored by an ES faculty member. These projects monitored surface and ground 
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water for contaminants, particularly fecal coliform and heavy metals; created maps of 
impacted areas using GIS and GPS; constructed databases of information along with 
IST students and faculty and examine the mutating effects of pollutants with Biotech 
faculty and students. Students and faculty present at local, regional and national 
meetings.  
 
Capstone Projects emphasize the integration of a learning experience into a "real world" 
problem.  This immersion of learning into work with a connected social and/or economic 
responsibility both matures students and gives them work experience that is noted by 
employers and graduate program admission officers.  One recent ES graduate was the 
only first year graduate student admitted to the program at Yale without a minimum of 
one year’s work in field post B.S. as the student had completed three research projects 
during her time in our program. Projects have included dye tracings through Greenbrier 
Caves with students from the High Rocks Program for girls; using GIS to map fecal 
contamination from cattle along the Greenbrier River; modeling the impact of improper 
culvert structure on fish migration for the WV Division of Highways; and modeling 
stream structure, stream energetics, and fish migration in a stream impacted by mining 
and hydroelectric operations.      
 
In terms of outreach, ES faculty and students provide technical and scientific assistance 
to local watershed groups, state and federal agencies and local businesses. They have 
also extensively assisted K-12 educators at local, regional and national levels and have 
assisted in projects to map important sites around the state using GIS and GPS. ES 
students spearhead recycling and cleanup activities. Additionally, all IST and ES 
students complete IST 301: Public Service requiring 30 hours of volunteer service. 
 
II ACCREDITATION INFORMATION 
Specialized accreditation traditionally has not been pursued for these types of 
programs, and is not currently planned for the ES degree program. 
 
III PROGRAM STATEMENT on Adequacy, Viability, Necessity and 

Consistency with University/College Mission 
 A. ADEQUACY  
  1. Curriculum:   
The Department of Integrated Science and Technology includes three main curricular 
divisions, Environmental Science, Computer and Information Technology and 
Biotechnology. The Natural Resources and Recreation Management Program was 
added in July 2010.  The curriculum emphasizes strong quantitative and science skills 
in an integrated, interdisciplinary program using the computer as a problem-solving tool. 
Students engage in collaborative approaches to problem-solving, engaging in teamwork 
in the laboratory and classroom and in preparation and completion of senior projects.   
 
In order for students to effectively integrate scientific expertise and technical 
competence in each of these areas they participate in three unique curricular divisions: 
the IST core, the Strategic Sector, and Capstone Experience. The IST core consists of: 
IST Connections I and II, focusing on critical thinking; IST Analytical Methods II, III and 
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IV focusing on developing mathematical skills; and, IST Introduction to Programming 
and IST Instrumentation which develop technical competence in computers. The 
Strategic Sector consists of 300 level courses that provide content integration, problem 
solving strategies, and project management skills in the academic major of participating 
students. The Capstone Experience consists of completion of the required Senior 
Project I and the completion of one of three options, Senior Project II¸ IST Internship, or 
a 6 hour course sequence that enriches the strategic sector experience.  
 
The initial advisory committee consisted of five noted professionals in the environmental 
field: Dr. Tom Shulyer, research scientist with the US Forest Service, Dr. Hugh Bevins 
Director of the West Virginia District US Geological Survey, Dr. Frank Borsak, USEPA 
Wheeling Office, Walt Kordek Director of Operations WV Department of Natural 
Resources. The committee met for three days in 2001, and made recommendations for 
both the strategic sector and upper level courses in environmental science. In the Fall of 
2002 environmental scientists Paul Hill and Eli McCoy reviewed the entire 
environmental studies program of IST. That same year, a team of faculty and 
administrators from James Madison University, inspiration for the IST program, 
conducted a site visit. The process reaffirmed the Department’s approach to education. 
 
Courses 
Along with the IST Core, that all ES and IST students take, and is listed in full in the 
appendix, a critical component of an Environmental Science degree is a thorough 
understanding of scientific content and how it is used in the scientific method. 
Environmental Science does not merely examine environmental problems and solutions 
but is a science. As such students must learn to think and operate as scientists and 
students need a firm grounding in the natural and physical sciences.   
 
Basic Science requirement (23 hrs): ES students must complete courses in 
introductory biology, geology and physics and the introductory chemistry sequence, and 
courses introducing them to programming (IST 160) and instrumentation (IST 260).  
 
Upper Level Science Block (16 hrs) Chemistry, Biology, Geology or Physics. 
ES BS students must complete 16 hours of complementary upper level science 
courses. These are chosen in consultation with the program director. 
 
Environmental Science Strategic Sector (27 hrs) begins in the third year when 
students learn the applied skills and knowledge required for environmental work. 
• IST 320: Nature of Environmental Problems, students utilize critical thinking to analyze 
environmental problems 
• IST 321: Resolution of Environmental Problems, students use project planning to 
remedy environmental problems 
• IST 322: Assessment I: Terrestrial Systems, students use digital imagery to analyze 
vegetative and landform patterns 
• IST 323: Assessment II: Aquatic Systems, students use dynamic models of lentic, 
lotic, and wetland systems to assess quality of aquatic systems 
• IST 301: Public Service, 1 credit 30 hour community volunteer experience. 
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• IST 423: GIS and Data Systems, students learn to store and use environmental 
information digitally 
• IST 424: Environmental Risk Assessment, students apply principles from the National 
Environmental Protection Act to treat local and regional environmental problems. 
 
Environmental Studies elective courses (6-8 credit hrs) Recommended courses: 
IST 425: Impact Assessment Documentation, to examine impacts of changes in habitat.  
IST 428: CAD and Terra Modeling, to introduce 2 and 3D principles of land modeling. 
IST 435: Biomonitoring, to learn to use organisms to assess habitat and water quality. 
Special Topics courses students may enroll in based on their interest include: 
Tropical Ecology, in which environmental assessment is undertaken in the Caribbean. 
Modern Malacology, focusing on shellfish, which are important sentinel organisms.  
GIS and Data Systems, work in using the important research tools GIS and ArcMap. 
 
Additionally students must complete a minor chosen in consultation with advisor. 
 
IST Capstone Experience (6-9 hours) is required of all ES and IST majors. 
• IST 490: Senior Project I, first semester of capstone experience 
• IST 491: Senior Project II, second semester of capstone experience, in which students 
plan, develop, and complete a scientific study of a local or regional environmental issue 
individually or as part of a team while closely supervised by a faculty sponsor. 
Beginning in the Fall of 2009, students had the option of either completing the Senior 
Project with IST 491, or completing an internship related to their major (IST 470) or 
completing a 6 hour course sequence designed to enhance the strategic sector. 
 
Mandatory Advising: Students must consult with the Program Director Dr. Michael 
Little each semester before registering. Transfer students are given credit for 
appropriate courses if the course content, title, and descriptions are equivalent. 
 
Objectives of IST Curriculum  

 To teach students the value and excitement of science and technology.   

 To provide a broad, interdisciplinary curriculum to prepare graduates to adapt to 
changing employment opportunities and success in their careers.  Each student 
takes general education and IST core courses, then goes into more depth during 
their Junior and Senior years in Strategic Sector and Senior Project courses. 

 To integrate the use of computers and technology to teach decision-making, 
information gathering, and communication in each major and area.  

 To demonstrate the importance of science and technology for society and relate 
the issues of society to those who engage in science and technology. 

 To create professionals with solid backgrounds in science and technology and the 
communication skills necessary to be flexible in a changing work environment. 

 
Justification of Objectives  
The IST and ES curriculum incorporate recommended improvements in instructional 
methods in Science, Technology, Engineering, and Mathematics disciplines by the 
National Science Foundation, the Carnegie Foundation for the Advancement of 
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Teaching and the National Research Council.  Each recommend that instruction in 
science and technology move away from memorization of lecture and text contents, 
towards conceptual understanding and the application of knowledge to new situations.   
 
Environmental Science programs are extremely diverse, so it’s difficult to compare 
curriculums quantitatively to others. One way to do so is by comparing our curriculum to 
another high quality program with similar aims – preparing students for employment 
and/or post-graduate study through teaching a thorough knowledge of the environment, 
problems and possible solutions using both scientific and mathematical principles.   
 
Duke’s well respected Environmental Science Program began in 1998 and evolved in a 
parallel fashion to ours, though neither program was based on the other. The table 
below compares the curricular requirements and shows some striking similarities. 
BS in Environmental Science, Duke University, Duke 
Environment at the Nicholas School, 
http://www.nicholas.duke.edu/programs/undergrad/co
-requisites-for-the-b.s.-degree-in-environmental-
sciences, Oct/2010 

BS in Environmental Science, Marshall 
University, Department of Integrated 
Science and Technology, 
http://www.marshall.edu/es/degrees.asp
, Oct/2010 

Requirements by Discipline 

Discipline  Duke University Marshall University 

Biology/Life Science 

 
One course in General 
Biology  

 

IST 111, BSC 104, BSC 120 or 
equivalent (BSC 120 needed to take 
300-400 level BSC courses) 

Chemistry 

 
2 courses in General 
Chemistry 

 

CHM 211, 217, 212, and 218 (10 hr 
CHM sequence for all COS majors)  

Physics and 
Technology 
Applications 

Two courses in physics or 
one plus more advanced 
chemistry course.  

IST 212 (Energy) or PHY 201 and IST 
160 (Programming) and IST 260 
(Instrumentation) 

Introductory Earth 
Science 

One course One course: GLY 200 

Probability and 
Statistics 

One course dealing with 
statistical inference and 
probability theory 

One course (MTH 225) and extensive 
integration of applied statistics into IST 
322 and 323. 

Focused Study: 
Courses 

Three upper-level natural 
science, engineering or 
mathematics courses 
agreed on by the student 
and advisor is a 
concentration area. 

Four upper-level natural science 
courses (15-16 hours).  Students are 
strongly encouraged to complete the 
GIS Certificate Program offered by the 
Geography Department in addition to 
(not instead of) the natural science 
requirement 

Focused Study: 
Experience 

Students in the B.S. major 
are encouraged, but not 
required, to complete an 
independent study or field 
experience, which may or 
may not include course 
credit. 

All ES students) are required to 
complete IST 490 Capstone I in which a 
research project is planned and 
designed.  Meritorious projects may 
complete the project in IST 491.  Other 
students must either complete an 
internship (IST 470) or enrich their 
strategic sector with six hours of 
specialized course credit.     

http://www.nicholas.duke.edu/programs/undergrad/co-requisites-for-the-b.s.-degree-in-environmental-sciences
http://www.nicholas.duke.edu/programs/undergrad/co-requisites-for-the-b.s.-degree-in-environmental-sciences
http://www.nicholas.duke.edu/programs/undergrad/co-requisites-for-the-b.s.-degree-in-environmental-sciences
http://www.marshall.edu/es/degrees.asp
http://www.marshall.edu/es/degrees.asp
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2. Faculty:  
Two full-time tenured professors teach in the environmental sequence of IST. Two non-
tenure track faculty members teach upper level ES courses, one full time in 
environmental policy and one part time. 1/2 of ES faculty members are tenured. Other 
faculty from IST, Mathematics, Physics and Biology teach ES students as well. 

 
Faculty Member Rank Tenure Information Area 

Dr. Michael Little Professor Tenured in BSC  Chair of ES/IST 

Dr. Tom Jones Assoc. Professor Tenured in IST ES and IST 

Mr. Sam Colvin Instructor Non Tenure Track in IST ES and IST 

Mr. James Spence Adjunct Faculty Non Tenure Track in IST ES/IST Core 

Mr. Brian Morgan Assoc. Professor  Tenured in IST IST Core and CIT 

Mr. Andrew Gooding Instructor Non Tenure Track in IST IST Core 

 
Dr. Michael Little is a tenured full time faculty member with 30 years of experience. He 
is the Chairperson of the IST Department, and functions as the director of the ES 
Program. He teaches IST 322, 323 and 423 courses along with Special Topics, Public 
Service and Independent Study courses. As the 2003 Drinko Fellow he worked with a 
group of undergraduate and graduate students sequencing a portion of the 
mitochondrial genome in a rare Appalachian fish. He was recipient of a National Award 
for Innovative Excellence in Teaching, Learning and Technology. The Marshall 
University Alumni Foundation awarded him the “Outstanding Faculty Member 2007” and 
he was an invited participant at the “Oxford Roundtable 2008” on Sustainability at 
Oxford University. He is the Education Director for the Rahall Transportation Institute, 
Education consultant for the Harless Center, and Science Content specialist for the NSF 
funded “Appalachian Math Science Partnership.”  Since the time of the last program 
review Dr. Little has concentrated on the fusion of technology, sustainability in place, 
and education.  He developed a “Place-based Learning Initiative” in cooperation with 
technologists in the IST Department, STEM Directors from the Harless Center, and 
STEM Coordinators from the Rahall Transportation Institute. The place-based focus on 
learning and active learning by building sustainable systems can be viewed by opening 
gis.marshall.edu and www.marshall.edu/amsp. This initiative has led to the integration 
of GIS and GPS technologies into instruction in West Virginia and Kentucky as part of 
the NSF funded “Appalachian Math and Science Partnership” and a “Kentucky 
Mathematics and Science Partnership” grant.  In West Virginia, intensive instruction on 
hands on learning mapping local resources and resource stewardship has occurred in 
Greenbrier, Mason, Putnam, Cabell, Mingo, and Braxton Counties. 
 
Dr. Tom Jones is a tenured full time Associate Professor in IST who teaches IST 111 
Living Systems, an introductory course for IST students, IST 425, IST 435, Tropical 
Ecology as well as courses in the graduate Physical Science program and courses for 
non-majors through the now discontinued ISC program. He works frequently with ES 
undergraduate and graduate students in Marshall’s Watershed Resource Science 
Graduate program, the Geobiophysical Modeling Program and undergraduates in 
Environmental Science and Integrated Science and Technology.  He currently 
administers almost $200,000 in external funding to support these research experiences. 

http://www.marshall.edu/amsp
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Over the last few years Dr. Jones has had three ES students apply for and receive 
summer undergraduate research monies (SURE).  They received a summer stipend 
and limited supply monies.  Two of the projects dealt with benthic trawling of fishes on 
the Kanawha River.  The third was a resurvey of 12-pole creek for mussels.   All three 
projects resulted in presentations at national meetings.   A fourth student converted a 
class project into a proposal for the US EPA and the student won a $20,000 grant (1 of 
only 5 funded) to compare cow and buffalo impacts to farm land in West Virginia.  
During the summer of 2009 Tom traveled to Belize for three weeks with students in his 
tropical ecology course as an unpaid overload.  He also found funding to bring a 
minority ES student whose experience was turned into a presentation given to 
elementary and middle school students at traditionally minority schools.   

Mr. Sam Colvin is a full time, non-tenure track faculty member who teaches the IST 320 
(Nature of Environmental Problems) and IST 321 (Resolution of Environmental 
Problems) course sequence focusing on environmental policy. He graduated from WVU 
with a bachelor’s and master’s degree and has taken additional courses in land use 
planning, waste management, real estate appraisal, real estate law, and construction. In 
college he served as West Virginia’s youth advisor to the U.S. Environmental Protection 
Agency. Mr. Colvin was the Executive Director of the Solid Waste Management Board 
for 11 years under governors Rockefeller, Moore and Caperton and participated in 
feasibility studies, facility planning, and bond financing for environmental projects. He 
has also served on the West Virginia Water Quality Advisory Committee; as the 
Executive Director of the Ohio River Basin Consortium for Research and Education; 
Community Development Director for the City of Huntington performing environmental 
assessments for projects funded by grants and has helped organize several statewide 
environmental conferences. He has obtained grants for waste reduction projects; landfill 
end use; recycling programs; composting; stream restoration; and has testified as an 
expert witness before judicial, regulatory and legislative hearings. 
 
Mr. James Spence is a part time adjunct faculty member who teaches the IST 423: GIS 
and Data Systems course taken by upper level ES students.  The course focuses on the 
use of GIS, MS Access databases and the use of GPS.  He also teaches the lab portion 
of the Analytical Methods series of mathematics courses (IST 131, 230 and 231) taken 
by all ES and IST students.  He has worked for the U.S. Army Corps of Engineers in the 
Regulatory Branch of the Huntington District for the past 8 years and reviews Section 
404 permits to ensure compliance with the Clean Water Act for projects in WV and 
Ohio.  He also makes presentations on behalf of the Corps, including on the Midwest 
Regional Supplement to the Corps Wetland Manual.   He is on the National Standard 
Operating Procedures project development team for the Operations Regulatory Model 
database, a nationwide tracking system of actions by regulatory offices across the 
country.  He has also helped develop, implement and train users on the recently 
released stream hydrogeomorphic model for high-gradient ephemeral and intermittent 
streams in WV.  He has an M.S. degree from Marshall and his graduate work focused 
on environmental assessment procedures related to freshwater mussels, an important 
sentinel species.  He continues to advise District personnel on mussel issues and is a 
member of the Freshwater Mollusk Conservation Society, the largest professional group 
interested in mussels and presented at meetings as part of his graduate work.  
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Mr. Brian Morgan is a tenured Associate Professor in the IST Department who teaches 
the IST 160 Programming course in Visual Basic to students in the ES and IST 
programs as part of the IST core.  He is a resource on a number of environmentally 
related and teaching related grants with other IST/ES faculty members.  He is also a 
member of WebCT, Inc/Blackboard, Inc. and developed the administrative program MU 
B.E.R.T (Banner Extraction and Reporting Tool) which allows faculty and staff campus-
wide to query Marshall’s database for student information.  He was voted the Pickens-
Queen outstanding teacher at Marshall in 2005. 
 
Mr. Andrew Gooding is a non-tenure track full time faculty member in the IST 
Department.  He teaches the IST 120 and 220 Connections I and II courses as part of 
the IST core and had those courses certified as Core I Critical Thinking courses in the 
spring of 2010.  He is also certified to teach Writing-Intensive courses and teaches the 
IST 442; Bioethics course which is an elective for ES students.  He also works with 
senior IST and ES students in planning their senior projects through the IST 490 Senior 
Project I course. Additionally he works with faculty in the IST department on grants, 
papers and reports and previously worked with the Rahall Transportation Institute doing 
technical writing and the Yeager Program as the seminar speech mentor. 
 
IST Core Curriculum courses, which ES students take, are taught by faculty in IST,   
Mathematics and Physics. Students take courses in other departments in the College of 
Science as part of their 4 course sequence in a scientific discipline and most opt for 
Biology and Geology.  Some take additional courses in computers and geography.  
 
ES and IST core Curriculum Faculty (on loan from other departments) 

 Dr. Ralph Taylor –Prof. of Biology (Emeritus) – taught ES courses on aquatics 

 Dr. Jagan Valluri – Prof. of Biology – taught IST 424: Env. Risk Assessment 

 Dr. Laura Adkins – Prof. of Mathematics – teaches IST Analytical Methods (A.M.)  

 Dr. Judy Silver – Prof. of Mathematics – teaches IST A.M. 

 Dr. Elwyn Bellis – Prof. of Physics – taught IST A.M. Labs 

 Dr. Ralph Oberly – Prof. of Physics – taught IST Energy course 

 Dr. Ashok Vasheasta – Assoc. Prof. of Physics – taught IST Energy course 

 Mr. E. David Cartwright, M.S. – Instructor & RTI Research Associate – taught IST 
A.M. & Instrumentation (IST 260) 

 
There are no Graduate Assistants assigned to IST.   
 
  3. Students:   
   a. Entrance Standards:  
Admission to the College of Science and the Integrated Science and Technology 
Department requires a composite ACT score of 21 (1000 SAT) and an ACT 
mathematics score of 21 (500 SAT) for admission.  Two years of study of Foreign 
Language is recommended, as are two years of algebra, a unit of geometry, and a unit 
of advanced trigonometry or advanced mathematics. If a student does not meet 
minimum requirements, he/she is advised to complete College Algebra (either MTH 127 
or 130) and ENG 101 to meet both COS and IST admission requirements. 



10 
 

 
   b. Entrance Abilities: 
 
Year  ACT Composite  GPA   Number of students 
Fall 2005   24    3.8   3 
Fall 2006   28    4.13   2 
Fall 2007   24.6    3.65   7 
Fall 2008   27.5    4.34   4 
Fall 2009   25.6    3.89   6 
 
Students entering the ES program had strong ACT scores and high school records.  
Many students transfer in to the program from other majors in COS and other colleges. 
 
   c. Exit Abilities:    
  
Year   Mean GPA    Number of students 
2005-06   3.15     5 
2006-07   3.12     7 
2007-2008  2.93     8 
2008-2009     3.34     3 
2009-2010     3.05     5 
 
Students averaged over a 3.0 with the exception of the largest class in 2007-2008.   
   
 4. Resources:   

a. Financial:  
IST and ES are unique in that funding comes from a grant given annually by the WV 
Office of Economic Development.  The grant award began at $500,000 in 1998.  This 
amount is reduced when the University deducts a certain amount each year; this has 
reduced our operating budget to its current level of $371,286. For the 2009-2010 
academic year, $308,277.57 was already committed to faculty salaries and benefits.   
 
There are also limited additional funds derived through a Technical fee assessed to all 
IST students and each class that offers a laboratory experience charges a lab fee of 
$50.00 per student per class. In 2009-2010, the combined amount returned was 
$15,133.83.  As this is a high-tech department, these funds maintain our computers, 
software contracts and laboratory equipment which are required for each of our majors.  
 
When management responsibility for the Environmental Science BS program was given 
to the IST Department, no additional allocations of faculty, staff, or facilities were made 
despite the fact that significant financial, faculty, and staff resources from the IST 
Department have been diverted to support the ES Program. ES students are within the 
IST Department, are enrolled in IST classes, and pay fees assessed on IST students. 
ES students qualify fully to use IST financial resources. Funding is directed to ES 
classes and students to support laboratory experiences in their course work and support 
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expenses on Senior Project I and II. Over the five year review period $110,000 from the 
IST departmental budget and over $10,000 from lab and tech fees went to support ES.  
Significant instrumentation has been purchased, space renovated, and faculty 
reassigned to support ES. Equipment purchases include $13,000 in GPS 
instrumentation used to geoposition study sites, $12,000 in total station and support 
materials needed to survey study sites, $45,000 in computer compatible material 
needed to measure water quality parameters, and a $22,000 shock boat for fish surveys 
in big rivers. Resources have been obtained from IST, Rahall Transportation Institute, 
and university resources, as well as through grant work with government and private 
agencies. ES undergraduates have been significantly involved in grant and contract 
work and have received over $87,000 in environmentally related work stipends. 
 
If the program were terminated there would probably be very little savings to the 
University as most of our budget comes from the supporting grant.  In fact there would 
be a net loss financially as Dr. Tom Jones has been one of the more successful seekers 
of external funding in the College of Science with over $400,000 gained since he came 
to Marshall, with his initial time spent as a part time faculty member and research 
associate. Some small amount of office and laboratory space could be made available 
to other programs but the University would lose a truly innovative, student-oriented 
program that helps raise Marshall’s profile and attracts high quality students, produces 
graduates who get good paying jobs and are able to continue their education. The ES 
program contributes to the new Marshall core as well, with faculty members Tom Jones 
and Sam Colvin both teaching First Year Seminars in the Fall of 2010 and Andrew 
Gooding teaching two of the three Core I Critical Thinking courses in the College of 
Science. In terms of MU library resources, holdings in Geology and Biology are widely 
used, so again, the ES program gives back more to Marshall than the program takes. 
 
The success of IST faculty in obtaining external funding has enhanced the opportunities 
for our students to gain direct experience in research and funding to work on research 
and consulting projects.  External funding by core IST faculty members includes: 
 
P.I. Project Title Funding Agency $ Amount 

Mike Little Roscoe Canal Game Simulation 
project  

Roscoe, Ohio 
Drinko Foundation 

$10,000 
$10,000 

Tom Jones  Mussel Surveys on the 
Monongahela and Allegheny 
Rivers 

PA Dept. of Environmental 
Protection 

$48,000 

Tom Jones Trawling on the Ohio River Orsanco $90,000 

Tom Jones Trawling on the Dashields Pool 
of the Ohio River 

US Corp of Engineers $11,000 

Tom Jones Biological assessment of stream 
structures in the Little Coal River 

WV Dept. of 
Environmental Protection 

$48,000 

    
b. Facilities:    
 
When management of the ES program was given to the IST department, the only facility 
for ES was a temporary laboratory in the former office complex in the basement of 
Morrow Library. ES now has: 
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• A totally renovated instructional laboratory in Morrow G18. Facilities for 20 students, 
including microscopy and data projector systems. 
• Renovated instrumentation laboratory in Morrow G31. 16 PC computers for GIS, 
CAD, LABVIEW, and statistical analysis, 8 computers interfaced with sensors and data-
loggers, apparatus for DNA and protein electrophoresis. 
• Renovated Student Project Facility in Morrow G23. Space and equipment available for 
ES undergraduate Independent Study, Senior Projects, and funded research. 
• ES students have access to the Morrow Learning Commons with space and facilities 
for student collaboration with colleagues, faculty, and technical staff. 
• Computer lab especially equipped for GIS and CAD instruction (Morrow 119). 
• Two fully equipped computer labs (Prichard Hall 200, Morrow 122) 
 
ES has limited wet lab access, but renovations of rooms in the basement of Morrow 
Library into wet labs and teaching labs have mostly addressed this shortcoming. 
Morrow G-18 currently serves as the primary teaching lab for ES courses. A projection 
system, microscopes, field equipment etc. are available for instruction and the ES 
program has access to an electroshock fishing boat for Big River Studies for ES and 
BSC on the Ohio and Kanawha Rivers. 
 
  5. Assessment Information  
 
 Student learning outcomes 
The undergraduate degree program in ES is in compliance with all aspects of Marshall 
University and the College of Science core requirements. ES students are also 
participants along with IST students in an educational experience that is integrative at 
two levels and prepares them to participate in a workforce that routinely applies sound 
scientific operations and does so with the latest and most effective technologies. This 
integration of scientific operation and technical competence involves three unique 
curricular divisions: the IST/ES Core, the IST/ES Strategic Sector, and the IST/ES 
Capstone Experience.  As IST and ES students share the same core curriculum and the 
senior project experience, assessment activities are the same for these two areas.  
When assessment is undertaken for the strategic sector and significant differences are 
expected in content and outcome it will be logical to undertake different assessments.  
 
The IST core consists of IST Connections I (IST 120) and II (220), IST Analytical 
Methods II (IST 131) and III (IST 230), IST Introduction to Programming (IST 160) and 
IST Instrumentation (IST 260).  
 
The ES Strategic Sector consists of completion of IST 320, Nature of Environmental 
Problems, IST 321, Resolution of Environmental Problems, IST 322, Assessment I: 
Terrestrial Systems and IST 323, Assessment II: Aquatic Systems. 
 
The IST Capstone Experience consists of completion of the required IST capstone 
course (IST 490: Senior Project I) and starting in Fall 2008, and the completion of one of 
three options: IST Senior Project II¸ IST Internship, or a 6 hour course sequence that 
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enriches the strategic sector experience. Prior to that date all students undertook a 
senior research project, rather than an internship or additional coursework. 
 
During discussions with the University Assessment Committee, it was determined that 
the most effective assessment of these degree programs would involve those factors 
that have defined the unique elements of IST teaching and learning and have 
contributed to the success of our graduates. Consequently, the initial assessments were 
designed to measure the effectiveness of the IST core and the IST Capstone.  
 
Assessment of the IST Core Curriculum  
Description: Because the IST core focuses on specific technological content (e.g. 
computer programming, sensor design and operation, and PC integration) and the 
application of quantitative skills (algebra, trigonometry, and calculus), a multiple choice 
exam focused on specific content was chosen as the assessment tool. The examination 
process consists of pre- and post-core learning experience exams. The pre-core exam 
is given to all incoming freshmen and transfer students at the beginning of their first 
semester in residence. The post-core exam is administered upon the completion of all 
core courses, which is typically at the end of the 4th semester. The completion of the 
post-core exam is a prerequisite for enrollment in IST 230, which is a required course 
for all IST and ES students. (A copy of the pre- and post-core learning experience 
exams will be provided in hard copy).  
 
Progress: The initial version of the pre-core exam was administered electronically to 
over 40 freshmen and transfer students at the start of the Fall 2009 semester. The post-
Core exam will be completed by these students at the end of their sophomore year or 
second year in the program. The content and form of the post-core examination was 
discussed extensively during the 2009 IST Summer Retreat and is under development.  
 
Core Curriculum Student Learning Outcomes 
Outcome I: Given a real world problem, students will be able to choose the most 
appropriate hardware and software technology to solve the problem. 
Outcome II: Students will be able to analyze the potential consequences of the 
hardware and software technology choices they have made to solve problems. 
 
Assessment of the IST Senior Project Experience  
Description: All IST and ES students are required to complete IST 490, Senior Project 
I. After extensive review during the 2009 IST Summer Retreat, the course was revised 
and strategically integrated into the departmental assessment plan. Class activities now 
require that each student prepare a project plan and proposal and develop a 
professional portfolio. The project plan and proposal scheme follow standard format and 
include: Introduction, Objective, Scope of Work, Deliverables, Benchmarks, 
Stakeholders, and Timeline.  
 
Progress: Beginning in Fall 2009, all students are required to complete the planning 
document for their proposed project, an outline and timeline for the project, a summary 
document of the work, and the work as a PowerPoint presentation. As a course 
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requirement, the work is presented to faculty and students on IST Presentation Day, 
occurring at the end of each semester. Assessment is based on faculty evaluation of 
five performance rubrics: integration of content knowledge, ability to relate content 
knowledge to an issue, ability to design an experiment of project around this issue, 
ability to interpret results and construct a conclusion, and the use of higher order and 
creative thinking skills in this process. The “Scientific and Critical Thinking Rubrics for 
09” assessment is appended to this submission and additional assessment information.  
 
Overview of Changes 
The curriculum of IST 490 has been adapted to bring a more formal and standardized 
structure to student research and development projects. This standardized format is 
now being expanded into the curriculum of IST Connections and IST Strategic sectors 
classes. This has provided a common language, intent, and format for all student work 
and is set to the standard protocols and language for future students. 
 
Future additions to IST and ES Assessment  
All students in IST 490 are presently developing a professional portfolio as a course 
requirement. This portfolio includes a resume, a sample of professional writing, and a 
sample cover letter for application for either admission to post graduate education or 
employment. We are presently developing rubrics that could be used to assess the 
quality of content in these portfolios and usefulness to students. We are also developing 
follow up activities for all environmental studies, computer information technology, and 
biotechnology students in one or more 300 level classes to assess the strategic sectors.  

C. Program Improvement Plans 

The faculties of the Environmental Science MS and BS degree programs are currently 
attempting to bring the two programs functionally together. The two programs, housed 
in the College of Information Technology and Engineering and College of Science, 
respectively, currently do not effectively share research or instructional materials, 
faculty, or curricula.   To bring the two programs together, a curricular plan has been 
developed, and is being implemented, that will connect the curricula of the two degree 
programs initially through shared 400-500 level courses (see Appendix).   ES Masters 
students could benefit from the field study courses offered by the undergraduate ES 
program and the 400 level courses offered by the undergraduate ES program, while 
undergraduate ES students could benefits from the expertise and curricular offerings in 
environmental policy, risk assessment, and regulation.  The plan is being implemented 
with a completion date projected for the end of the 2010-2011 academic year.  The 
masters program will be a good place for graduates of ES to continue their education. 
Because the immediate focus for the undergraduate ES program, its students, and 
faculty is a more effective connection to the resources and goals of the ES masters 
program, the curricular revisions listed above are considered to be an initial, not final 
step in integrating resources and goals between these programs.  Presently, the 
faculties of the two programs are developing plans to more effectively share research 
resources and space.  In the view of the undergraduate ES program, the most 
significant need for ES at Marshall is adding a faculty member at the ES masters level.  
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  6. Previous Reviews:   
In 2005, both of the program reviewers recommended that the ES program be 
continued at the current level of activity.  Suggestions for improvement included: 

 Consistent listing of curriculum.  Students now have a clear list of required courses 
and students receive advising sheets showing a pathway to obtaining their degree. 

 The overlap between the Environmental Assessment and Policy area of emphasis 
under IST and the ES major.  With the addition of the Natural Resources and 
Recreation Management program to IST in July 2010 the Environmental 
Assessment and Policy Program is no longer needed for students interested in a 
more policy oriented approach to environmental studies. 

 A clearer assessment plan and previous assessment summaries.  Those 
weaknesses have been remedied through a comprehensive assessment plan that 
assesses the core curriculum and senior project aspects of the ES and IST degree. 

 Graduate and employer satisfaction survey.  This has been constructed and is 
accessible electronically.  Employers and graduates are also contacted regularly. 

 Explanation of budget of ES.  Explanation was made that at the time of the previous 
program review there was only one full time faculty member, the Director who was 
shared with IST.  There was no separate budget, facilities or library holdings.  Now 
the program has two full time faculty and two part time and uses core curriculum 
faculty from IST.  While some distinction has been attempted between IST and ES 
resources, since resources are still shared it is difficult to distinguish between them. 

  
 7. Strengths/Weaknesses:   
Strengths 
1. Advising: All ES students are required to consult with an advisor before registering for 
courses each semester. This has resulted in graduation near the 128 hour minimum for 
many students and has minimized the number of unnecessary courses taken. 
2. Technology: Students are exposed to the most current technology in IST 260 
Instrumentation, IST 322 Terrestrial Assessment, and IST 323 Aquatic Ecology, along 
with advanced courses such as IST 423: GIS and Data Systems and IST 428: CAD and 
Terra Modeling and students use these technologies extensively in their senior projects.  
As one graduate wrote, “GIS is a key to any environmental consulting job these days.  
Environmental firms, engineering firms and the state and federal natural resource 
agencies exchange project related shape-files on a daily basis.” 
3. Computer Skills: All students develop high competency in GIS, databases, 
spreadsheets, statistical programs, and instrumentation associated software. 
4. Written and Verbal Communication: The capacity to develop projects and report the 
results from them is developed initially in IST Connections and reinforced in required 
projects for IST 320, 321, 322, 323, and 423 including proper scientific documentation. 
5. Senior Project Sequence: All students are required to plan and develop a research 
level project in IST 490 and then implement this plan as the project is completed in IST 
491. Presentations on the IST 490 plan and the project completed in IST 491 are 
formally presented on the “IST Presentation Day” in December and May of each year. 
6. Supportive faculty.  As one graduate said, “Dr. Mike Little, Dr. Tom Jones, and Brian 
Morgan were all very helpful and beneficial in attaining my personal goals. I have never 
met a group of professionals who take in students the way they did me when I first 
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came into the program. These professors are sincere in their desire to turn students into 
well rounded professionals by the time they leave Marshall University.” 
7. Relevance: as another graduate wrote, “The majority of the classes I took were 
relevant to the profession that I am currently in, This has made my job easier.  CWA 
404 permitting requires the skills I obtained in both my undergraduate and graduate 
courses.  I can’t emphasize enough how relevant my course work has been to my job.” 
 
Weaknesses 
1. Lack of resources.  While ES now has two full time faculty members and uses two 
part time and core curriculum faculty members from IST and other departments, there is 
still no separate allocation for the ES program. Additional resources and facilities have 
been gained through the ES program’s association with the IST Department.   
The addition of the Natural Resources and Recreation Management Degree Program in 
July 2010 should provide opportunity for further program development through access 
to these resources, and these possibilities are currently being explored.  
2. Addition of particular skills.  Recent graduates suggested the following: 

 “A good scientific writing course and a field-based statistics course in IST would 
be beneficial.”  We are reviving our IST statistics course. IST 130 (Connections) 
will deal with scientific writing as part of each student’s IST core work. 

 “I would like to have had a class that explored careers in the Environmental 
Science field and the levels of experience and education required to qualify for 
the jobs.  It would have been good to have professionals come in and explain 
their job and give realistic ideas of what non-academic professionals do in the 
field.”  This could be added to upper-level courses by guest speakers. 

 “General Business courses would be beneficial to students. Because no matter 
whom you work for, or career path you choose, it is still business related.” 
This and other ideas will be discussed at the yearly IST/ES faculty retreat. 

 
 B. VIABILITY  

  1. Articulation Agreements: None 
  2. Off-Campus Classes: None offered.   
  3.  Online Courses:  None 
  4. Service Courses:  
IST Environmental courses are electives for IST students and other COS students. 
Some core courses will be available to other students starting this year through the 
critical thinking program, particularly Core I IST 120 and 220: Connections I and II. 
 
  5. Program Course Enrollment:  
IST core course enrollments have shown a steady increase since 2005-2006 when the 
Computer Science major was reinstated and the Computer and Information Technology 
major changed its focus to fill a different niche for students.  Since 2005-2006, when an 
earlier class graduated, and Tom Jones was added as a second full time faculty 
member, enrollment in 3-400 level ES courses has grown to double digits.   
 
   
  



17 
 

  6. Program Enrollment:  
Number of Principal Majors: The number of majors in the first two years of this 
reporting period was steady at 21.  When Tom Jones became a second full time faculty 
member the number increased to 27 in 2007-08, 25 in 2008-09, and 33 in 2009-10.  For 
the Fall of 2010 the current number of ES majors is 35 so the higher numbers continue.  
 
Number of Second Majors: One in 2006 and one in 2009, usually from Chemistry. 
 
Number of Students Enrolled from other Colleges: The requirement for basic 
science courses makes it unlikely students from other colleges can complete this major.  
 
Number of Minors: There is currently no minor in ES, but the general nature of the IST 
minor allows students to take ES courses as part of their minor coursework.  
 
Number of Graduates:  
2005-06 we had 10 graduates, this increased in 2006-07 to 14 and 2007-2008 to 16.  
The numbers have then declined to 6 graduates in 2008-2009 and 5 in 2009-2010.     
 
While the number of graduates has declined from a high of 16 in 2007-2008, the 
addition of Tom Jones and the subsequent rise in the number of majors means we 
anticipate graduation numbers to rise again, particularly as IST and ES have a good 
record in the way of student retention and graduation.   As of Fall 2010 there are 
currently 35 majors and 19 seniors so there is a larger pool graduating in the future.  
 
  7. Enrollment Projections 
 
The field of environmental science is a growth area nationally and in West Virginia, both 
for students with bachelors and graduate degrees. According to the 2010–11 edition of 
the Bureau of Labor Statistics’ (BLS) Occupational Outlook Handbook, there are 
currently 35,000 jobs for Environmental Science Technicians with a projected 29% 
increase by 2018.  The BLS calls this rate of growth “much faster than average” and it is 
the fastest of any science technician job category and states: “these workers will be 
needed to help regulate waste products; to collect air, water, and soil samples for 
measuring levels of pollutants; to monitor compliance with environmental regulations; 
and to clean up contaminated sites. Most of this growth is expected to be in firms that 
assist other companies in environmental monitoring, management, and regulatory com-
pliance.”  By 2016 in West Virginia, the number of Environmental Science Technicians 
is also projected to increase by 16%, from 350 to 410.  
 
Environmental Scientist jobs, which generally require at least a master’s degree, 
accounted for 85,900 jobs in 2008 and were also projected by the BLS to grow “much 
faster than average” at a rate of 28%. The BLS states that: “Job growth should be 
strongest in private-sector consulting firms. Growth in employment will be spurred 
largely by the increasing demands placed on the environment by population growth and 
increasing awareness of the problems caused by environmental degradation. Further 
demand should result from the need to comply with complex environmental laws and 
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regulations, particularly those regarding ground-water decontamination and clean air.”  
In West Virginia the number of Environmental Scientist jobs is projected to increase 8%, 
from 610 to 660 jobs by 2016. 
 
While the resources available to ES students are adequate to meet the basic needs of 
science students, this is only true if student learning is supplemented by intensive 
interaction with faculty and environmental professionals. Numerous field trips are 
conducted for ES students during weekends directed by IST ES faculty and 
environmental professionals. These include trips to Canaan Valley and Meadow River 
wetlands, streams throughout Appalachian, and the Fernow Experimental Forest.  While 
growing the program is a goal, currently with only two full time tenured faculty who also 
have responsibility for teaching courses in IST and for the university and College of 
Science, it would not be possible to provide this extensive interaction if the program 
grew much larger than its current size without adding additional resources. 
 
 C. NECESSITY:   
  1. Advisory Committee:  
While the curriculum was developed in consultation with ES professionals, there is 
currently no advisory committee.  That will be a focus for our next 5 year review. 
 
  2. Graduates:  
Of the 2001-2010 Environmental Science graduates we have graduates working at: 

The U.S. Army Corps of Engineers as: 
o GIS Technicians  
o Water Resources Planner/Study Manager,  
o Regulatory Biologist 

An Environmental Permitting Engineer in Colorado  
A health, safety and environmental manager in Kentucky 
A chiropractor in Kentucky 
With environmental Consulting firms we have: 

o Aquatic and environmental scientists and specialists  
o Engineering and GIS and CAD technicians  

GIS and IT for the Cabell-Huntington Health Department 
Treasurer for a train derailment service 
Students attending graduate school include  

o Environmental Science at Yale  
o Environmental Science at the University of Cincinnati.   

 
  3. Job Placement:  
ES students have been successful at gaining jobs in their field.  A survey sent out in 
September 2010 to all 32 ES graduates with contact information (email or Facebook) 
garnered 17 responses.  Of those responses 14 of the 17 students were working in the 
environmental field or a closely related field.  One student is unemployed. 7 of the 
students had earned graduate degrees and 4 were attending graduate school.   
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Job titles include: Environmental Scientist (3), Aquatic Biologist, Regulatory Biologist, 
Environmental Specialist (2), Environmental Permitting Engineer, Health, Safety and 
Environmental Manager, Water Resources Manager, Melt Shop Manager and GIS 
Technician (2).  6 of the surveyed students currently live in West Virginia, 3 in Ohio, 2 in 
Kentucky, one each in Colorado, Texas, Pennsylvania, Iowa and Connecticut.    
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Required/Elective Course Work in the Program 
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Appendix I 
Required/Elective Course Work in the Program 

 
 
Degree Program:                   Environmental Science                                   Person responsible for the report: Dr. Michael Little______                                                      
 
 

Courses Required in Major (By 
Course Number and Title) 

Total 
Required 

Hours 

Elective Credit Required by 
the Major  (By Course 

Number and Title) 

Elective 
Hours 

Related Fields Courses 
Required 

Total 
Related 
Hours 

IST Core (24)   Distribution Requirements (18) 

IST 120: Connections I 3 Free elective 1-2 hrs Art/Music/Theater Apprec.  3 

IST 220: Connections II 3   Social Sciences 9 

IST 131: Differential Calculus 4   Literature 3 

IST 230: Integral Calculus/Series 4   Humanities 3 

IST 231: Linear Algebra/Diff. Eq. or 

other 3-400 level Math or Statistics 

course 

4   
English/Communication 

Requirement 
(9) 

IST 160: Intro to Programming 3   ENG 101: Composition I 3 

IST 260: Instrumentation 3   
ENG 102/102H or 302: 

Composition II 
3 

Basic Science Requirements (36-37)   CMM 103: Communication 3 

BSC 120: Princ. Of Biology 4     

CHM 211: Princ. Of Chem. I  3     

CHM 212: Princ. Of Chem. II 3     

CHM 217: Princ. Of Chem Lab I 2     

CHM 218: Princ. Of Chem Lab II 2     

GLY 200: Physical Geology 3     

PHY 201  and 201 (Physics and Lab) 3, 1     

Additional 3-400 level course work in 

Chemistry, Biology, Geology, or Physics 
15-16     
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Courses Required in Major (By 

Course Number and Title) 

 

Total 

Required 

Hours 

Elective Credit Required by 

the Major  (By Course 

Number and Title) 

Elective 

Hours 

Related Fields Courses 

Required 

Total 

Related 

Hours 

IST 320: Nature of Env. Problems 3     

IST 321: Resolution of Env. Prob. 3     

IST 322: Assess. I: Terr. Systems 4     

IST 323: Assess. II: Aq. Systems 4     

IST 423: GIS and Data Systems  3     

IST 425: Impact Assess. Doc 3     

IST 435 Biomonitoring 4     

IST 301: Public Service 1     

IST 490: Senior Project I 3     

IST 491; Senior Project II  OR 

IST 470: Internship OR 

Approved additional coursework (6 

hours) 

 

3-6     
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Faculty Data Sheets 
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Appendix II 
Faculty Data Sheet 

 
Name: _Michael Little___________________________   Rank: ___Professor____________________ 
 
Status (Check one): Full-time_X_ Part-time_____ Adjunct _____ Current MU Faculty:  Yes _X__  No ___ 
 
Highest Degree Earned: _Ph.D._____________________   Date Degree Received: __Spring 1983____ 
 
Conferred by: ___University of Louisville__________________________________________________ 
 
Area of Specialization: _____Biology______________________________________________________ 
 
Years non-teaching experience                 ___3____ 
Years of employment other than Marshall   ___9____ 
Years of employment at Marshall    __36____ 
Years of employment in higher education   __36____ 
Years in service at Marshall during this period of review  ___5____ 
 

Year/Semester Alpha Des & 
No. 

Title Enrollment 

Fall 2008 IST 301 Public Service Experience 14 

Fall 2008 IST 285 Independent Study 1 

Fall 2008 IST 322 Assess I:  Terrestrial Systems 11 

Fall 2008 IST 470 Internship in IST 2 

Fall 2008 IST 491 Senior Project II 3 

Fall 2008 IST 485 Independent Study 5 

Spring 2009 IST 301 Public Service 7 

Spring 2009 IST 323 Assessment II: Aquatic Ecology 17 

Spring 2009 IST 470 Internship in IST 2 

Spring 2009 IST 285 Independent Study 1 

Spring 2009 IST 470 Internship in IST 10 

Spring 2009  IST 491 Senior Project II 3 

Fall 2009 IST 470 Internship in IST 12 

Fall 2009 IST 301 Public Service Experience 12 

Fall 2009 IST 322 Assess I:  Terrestrial Systems 16 

Fall 2009 IST 490 Senior Project I 7 

Fall 2009 IST 491 Senior Project II 1 

Fall 2009 IST 485 Independent Study 1 

Spring 2010 IST 301 Public Service 12 

Spring 2010 IST 323 Assessment II: Aquatic Ecology 11 

Spring 2010 IST 470 Internship in IST 6 

Spring 2010 IST 485 Independent Study 1 

Spring 2010 IST 490 Senior Project I 11 

Spring 2010 IST 491 Senior Project II 6 

 
1 Terminal Degree is a PhD in Biology.  Current work integrates Biological Sciences background into 
Environmental Studies with a focus on geospatial analysis.  This integration has developed through 
funded work and associated training with the US Forest Service, US Army Corps of Engineers, US 
Department of Agriculture, US Department of Interior, WV Department of Environmental Protection, WV 
Division of Highways, and WV Department of Natural Resources.  Training was provided by these 
agencies in environmental assessment when needed; geospatial training was through ESRI. 
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2 Developed extensive program in geospatial analysis and integrated this program into the curriculum of 
the Integrated Science and Technology emphasis on “Environmental Assessment and Policy”.  Worked 
with GIS specialists from several MU Departments to integrate the IST geospatial program into graduate 
and undergraduate certificates in geospatial science. 
 
3 NA 
 
4”Presentation at “Discover Life in America:  All Taxa Biotic Inventory Meeting”; Gatlinburg TN, November 
2007.  Title: “Use of GPS and GIS Technology in Education and Watershed Management”. 
 
 
5 In collaboration with IST GIS Technologist Pete Glass developed a comprehensive GPS GIS system 
that uses open source and shareware software to digitally map features of historic and environmental 
significance.  System is currently being used by school systems and environmental associations.  System 
is the primary resource for the K12 education program “TrailMakers Program” initiated by the Rahall 
Transportation Institute and has been used for environmental mapping by local watershed and trail 
associations.  Program has been integrated into all of the IST Environmental Assessment and Policy 
Curriculum, is currently being used as a resource for crime mapping as part of the IST initiative in 
Computer Forensics, and is a core curricular component for the NSF funded “Appalachian Math Science 
Partnership” (AMSP).  Grant presently administered by the MU College of Education.    
 
Presently serve as:    
Education Director for the Rahall Transportation Institute 
Education consultant for the Harless Center 
Science Content specialist for the NSF funded “Appalachian Math Science Partnership”  
Active member of the West Virginia Association for Cave Studies 
 
6 Obtained $10000 from each of Dr. John Drinko and the Roscoe Village Foundation to develop a canal 
game for the Visitors Center at Roscoe Village, Ohio.  Game is in Beta version and available at 
gis.marshall.edu…Commercial Projects. 
 
7 Awards Received award as “Outstanding Faculty Member 2007” from the Marshall University Alumni 
Foundation.   Was invited participant at the “Oxford Roundtable 2008” on Sustainability, Oxford 
University, England. 
 
8 Conducted workshops in GIS and GPS applications in Education and Environmental Management to:   
 Greenbrier Schools Information Technologists 
 Greenbrier Schools K12 teachers 
 Math and Science faculty Eastern Greenbrier Middle School 
 Math and Science faculty Western Greenbrier Middle School 
 Math and Science faculty Cabell Midland High School 
 Mason County participants in AMSP 
 Mingo County participants in AMSP 
 Braxton County participants in AMSP 
 Morris Creek Watershed Association 
 Greenbrier River Watershed Association 
 Lewisburg Historic Landmark Association 
 Paint Creek Trail Association 
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Appendix II 
Faculty Data Sheet 

 
Name: ___Brian M. Morgan___________________________   Rank: __Associate Professor_______ 
 
Status (Check one): Full-time__X__ Part-time_____ Adjunct ____ Current MU Faculty:  Yes _X_  No ___ 
 
Highest Degree Earned: ___MS____________________   Date Degree Received: __May 2000________ 
 
Conferred by: ____Marshall University Graduate College_____________________________________ 
Area of Specialization: ____Software Engineering____________________________________________ 
Years non-teaching experience     ___3____ 
Years of employment other than Marshall   ___0____ 
Years of employment at Marshall    ___11___ 
Years of employment in higher education   ___11___ 
Years in service at Marshall during this period of review  ___5____ 

Year/Semester Alpha Des. & No. Title Enrollment 

Fall 2008 IST 160 Intro to Programming 27 

Fall 2008 IST 160 Intro to Programming 7 

Fall 2008 IST 163 Programming Practicum 4 

Fall 2008 IST 236 Data Structures 7 

Fall 2008 IST 332 Software Engineering I 8 

Fall 2008 IST 365 Database Management 12 

Fall 2008 IST 365 Database Management 15 

Fall 2008 IST 485 Independent Study 1 

Fall 2008 IT 101 Fundamentals of Computers 27 

Spring 2009 IST 160 Intro to Programming 12 

Spring 2009 IST 160 Intro to Programming 9 

Spring 2009 IST 160 Intro to Programming 1 

Spring 2009 IST 163 Programming Practicum 26 

Spring 2009 IST 163 Programming Practicum 7 

Spring 2009 IST 333 Software Engineering II 8 

Spring 2009 IST 365 Database Management 13 

Spring 2009 IST 430 Electronic Commerce 6 

Spring 2009 IST 485 Independent Study 3 

Spring 2009 IT 101 Fundamentals of Computers 29 

Fall 2009 IST 160 Intro to Programming 25 

Fall 2009 IST 160 Intro to Programming 14 

Fall 2009 IST 163 Programming Practicum 7 

Fall 2009 IST 163 Programming Practicum 1 

Fall 2009 IST 332 Software Engineering I 10 

Fall 2009 IST 360 Game Development I:2D 6 

Fall 2009 IST 365 Database Management 13 

Fall 2009 IST 365 Database Management 9 

Fall 2009 IST 485 Independent Study 2 

Spring 2010 IST 160 Intro to Programming 13 

Spring 2010 IST 160 Intro to Programming 25 

Spring 2010 IST 160 Intro to Programming 0 

Spring 2010 IST 163 Programming Practicum 24 

Spring 2010 IST 163 Programming Practicum 13 

Spring 2010 IST 333 Software Engineering II 8 

Spring 2010 IST 365 Database Management 14 

Spring 2010 IST 430 Electronic Commerce 2 

Spring 2010 IST 439 Game Development II:3D 5 

Spring 2010 IST 485 Independent Study 1 
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1) n/a 
2) Activities that have enhanced your teaching and or research. 

 Blackboard, Inc.: Member of the Professional, International Ask Dr. C team (entire period) 

 Marshall University Office of Academic Affairs: Development of MU BERT 

 (Marshall University’s Banner Extraction and Reporting Tool) and various data reports from Marshall University's 
Student Information System (2004-present) 

3) Discipline-related books/papers published (provide a full citation). 

 April 2005 Villano, Matt “Hack Job.” Campus Technology, from the Syllabus Media Group. April 2005, p. 31  

 Summer 2003 Smith, Walter P. & Brian M. Morgan. “An Examination of Classroom and Monetary Issues Related to 
the Online Delivery of Accounting Courses.” Journal of Accounting and Financial Resource, Official Publication of the 
American Academy of Accounting and Finance. Volume 11, Number 2, pps. 1-8. 

 July 2003 Mastering Applications in the Real World: Discipline-Specific Projects for Microsoft Office. Course 
Technology/Thomson Learning. Authored a chapter for a Microsoft Access project (IT Department at Huntington  
University (Indiana) – Chapter 11) 

 
4) Papers presented at state, regional, national, or international conferences. 

 April 2007 Morgan, Brian ”Blackboard (WebCT) Vista 4 / CE 6 Assessment Usage with a Focus on Assessment 
Managers and Training Available to Instructors“. Findings presented at the BBW07 conference in Boston, MA by 
Respondus, Inc. and the IMS Learning Impact 2007 conference in Vancouver, BC Canada by David Smetters, 
President of Respondus, Inc. 

 
5) Professional development activities. 

 Member, Association for Computing Machinery (ACM) (entire period) 

 Member, Computer Science Education SIG of ACM (entire period) 

 Member and Faculty Advisor, UPE (Upsilon Pi Epsilon) International Honor Society for computing professionals 
(entire period) 

 July 2009, Blackboard World User’s Conference (Washington DC), Ask Dr. C Panel Participant 

 July 2007 10
th
 International Conference on Computer Games: AI, Animation, Mobile, Educational & Serious Games 

(Louisville, KY) 

 July 2007 Blackboard World User’s Conference (Boston, MA), Ask Dr. C Panel Participant 

 July 2006 WebCT Impact 2004 - 8th Annual WebCT User's Conference (Chicago, IL)  

 June 2003 West Virginia Great Teacher's Seminar (North Bend State Park, West Virginia) 
 
6) Externally funded research grants and contracts you received. 

 2009-2010 – West Virginia State Museum Grant with Dr. Michael Little 

 April 2007 – December 2007 Roscoe Village Canal Project with Dr. Michael Little and Dr. Kairui Chen. Goal was to 
develop a canal simulation application for the Ohio Canal Society and Roscoe Village for 
demonstration/teaching/historical purpose. 

 January 2003 - August 2003 Co-PI on an Eisenhower - No Child Left Behind grant with Dr. Michael Little to train 
West Virginia teachers on how to use Highland Park, a software CD created by a previous grant 

 
7) Awards/honors (including invitations to speak in your area of expertise) or special recognition. 

 Promoted to Associate Professor, Marshall University, 2008 

 Pickens Queen Teaching Award, Marshall University, 2005 

 Awarded Tenure, Marshall University, 2004 
 
8)  Community service as defined in the Greenbook. 

 SCORES Competition: test giver (entire period) 

 West Virginia Science and Engineering Fair judge (2 years) 

 Member of the Lawrence County Joint Vocational School’s Advisory Board (2007-present) 

 Have given dozens of recruiting speeches and presentations (entire period) 
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Appendix II 
Faculty Data Sheet 

 
Name: __Thomas Jones ____________   Rank: ______Associate Professor_____________________ 
 
Status (Check one): Full-time_X____ Part-time__________ Current MU Faculty:  Yes _X__  No ___ 
 
Highest Degree Earned: ____Ph.D_________________   Date Degree received: ___1997____ 
 
Conferred by: _University of Louisville_____________ 
 
Area of Specialization: _____Environmental Biology____    
 
Professional Registration/Licensure_______________     Agency: _______________________________ 
 
Years non-teaching experience         0       years  
Years of employment other than Marshall        4       years 
Years of employment at Marshall         10       years 
Years of employment in higher education        14       years  
Years in service at Marshall during this period of review       5       years 
 

YEAR/SEMESTER ALPHA DES. & NO. TITLE ENROLLMENT 

Spring 2008 BSC 401 Ichthyology 15 

Spring 2008 BSC 501 Ichthyology 7 

Spring 2008 ISC 281 SpTp:Transportation & Environ 28 

Spring 2008 IST 482 SpTp:Karst Systems:Biogeology 3 

Spring 2008 PS 582 SpTp: Karst Systems: Biogeolog 8 

Summer 1 2008 ISC 282 SpTp:Man & Ohio River 5 

Fall 2008 IST 111 Living Systems 11 

Fall 2008 IST 435 Biomonitoring 3 

Fall 2008 PS 581 SpTp: Biomonitoring 3 

Spring 2009 ISC 281 SpTp:Transportation & Environ 25 

Spring 2009 ISC 281 SpTp:Transport & Environment 11 

Spring 2009 ISC 283 SpTp:Tropical Ecology 9 

Spring 2009 IST 425 Impact Assessment Documen 3 

Fall 2009 ISC 202 Freshwaters 28 

Fall 2009 IST 111 Living Systems 13 

Fall 2009 IST 435 Biomonitoring 7 

Fall 2009 PS 582 SpTp: Biomonitoring 6 

Spring 2010 ISC 202 Freshwaters of the World 25 

Spring 2010 ISC 202 Freshwaters of the World 26 

Spring 2010 IST 425 Impact Assessment Documen 4 

Summer III 2010 IST 485 Independent Study 2 

Fall 2010 BSC 481 SpTp:Biomonitoring 5 

Fall 2010 BSC 580 SpTp:Biomonitoring 4 

Fall 2010 FYS 100 First Year Seminar 20 

Fall 2010 IST 111 Living Systems 20 

Fall 2010 IST 435 Biomonitoring 4 

Fall 2010 IST 485 Independent Study 1 

 
 
I have worked with numerous ES students including three who have won summer research awards.  The student have 
assisted me in both field and laboratory projects many of which were funded from outside sources. 
 
I located and funded a tropical ecology trip for a minority student  within COS.  Currently I have three minority students 
working in my laboratory. 
 
During the time or review I have supervised 10 graduate students in two different graduate programs.  I was a thesis 
committee member on 4 other students from Biology 
 
Insured, certified PADI Open Water SCUBA Instructor 
 
Member of Freshwater Mollusk Conservation Society, co-chair of the outreach committee and on executive board 
Member of the American Underwater Science Society 
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In region one I have my USFWS national permit for mussels and crayfish.  This allows me to work with federally listed species 
including interstate transport in 27 states. 
 
 Our new subunit of the Marshall University Chapter of the American Fisheries Society received full national recognition and we 
sponsored a WV, OH, KY fisheries meeting here on Marshall’s campus.  This February 2009 we are sponsored an additional four 
state Aquaculture meeting.  I am the chapter sponsor.  This group includes undergraduates and graduates students from across the 
campus 
 
My students and I maintained the 18 foot shock boat & a26 ft RiverArc, trailers, and motors .   
 
I was asked to provide a professional review of a new US Army Corps Protocol for headwater stream assessment to be used with 
permitting.  A follow-up meeting occurred in August 2010 in Vicksburg, MS.   
 
I was asked by the London Zoological Society to help re-classify all North American Crayfish for their newest IUCN Red List of 
endangered species.  I was one of only 15 experts from the US/Canada/Mexico. 
 
The “Ohio River Basin Fish Habitat Partnership” was recognized as a new partner for the US Fish & Wildlife.  I am an advisor on 
their “science and data” committee. 
 
I and my students attended and presented multiple talks at the Freshwater Mollusk Conservation Society meeting in Baltimore/Saint 
Louis, The WV Regional American Fisheries meeting in Huntington/Wheeling, and the national American Fisheries Society meeting 
in Nashville/Pittsburg. 
 
Funded Projects 
 
Mussel survey at 14 sites on the White River, AR.  ESI $40,000 
 
Bank usage along the Greenup and R. C. Bryd pools of the Ohio River.  Rahall Transportation Institute. $9,000. 
 
Investigating the benefits of benthic trawling as a means of further characterizing the status and distribution of Ohio River fish 
communities  $90,000 ORSANCO Tom Jones 
 
Assessment of in-stream stream structures in the Little Coal River – 2007 to 2009 WVDEP $60,000 
 
Mussel survey of 65 selected sites on the Monongahela and Allegany rivers in Pennsylvania PA DEP $ 49,129 
 
Winfield/Marmet Habitat Improvement Structure Assessment $130,000 Army Corps of Engineers 
Chuck Somerville, Tom Jones, Jeff Kovatch, and Dan Evans 
 
I was asked by the London Zoological Society to help re-classify all North American Crayfish for their newest IUCN Red List of 
endangered species.  I was one of only 15 experts from the US/Canada/Mexico.   publication is forth coming 
 
Recent publications 
 
Casey Swecker,Thomas G. Jones, Kieth Donahue II, Derek McKinney, and Geoffrey D.Smith.  2009.  The Extirpation of Orconectes 
limosus (Spinycheek Crayfish) Populations in West Virginia.  Conservation, Biology, and Natural History of North American 
Crayfishes Southeastern Naturalist 8(Special Issue 3): 149-158. 
 
Thomas G. Jones, K.B. Channel1, S.E. Collins, J. Enz, and C. M. Stinson 2009.  Possible extirpation of Cambarus veteranus (Big 
Sandy Crayfish) from West Virginia.  Conservation, Biology, and Natural History of North American Crayfishes Southeastern 
Naturalist 8(Special Issue 3): 159-162. 
 
Casey Swecker, Thomas G. Jones, Jay Kilian, and Luke Roberson.  2009.  The Crayfishes of Maryland.  Maryland Department of 
Natural Resources special publication.  33 pages color photographs 
 
Casey Swecker, Thomas G. Jones, Jay Kilian, and Luke Roberson.  2009.  The Crayfishes of Maryland.  Maryland Department of 
Natural Resources special publication.  Color poster 
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Appendix II 
Faculty Data Sheet 

 

Name:___Samuel Colvin_________________________________________Rank:_ Instructor 
 
Status (Check one):  Full-time__X___ Part-time__ __  Adjunct_ ___ Current MU Faculty:  _X_yes   _ 
__no 
 
Highest Degree Earned: _Masters (MPA)_________________________Date Degree Received:__Dec. 
1972______________ 
 
Conferred by:___West Virginia University 
________________________________________________________________ 
 
Area of Specialization:_____Public Administration and Environmental Policy  
 
Professional Registration/Licensure_______________ 
Agency:____________________________________ 
 
Years non-teaching experience    ____16____ 
Years of employment other than Marshall   ____16____ 
Years of employment at Marshall    _____7___ 
Years of employment in higher education   _____7___ 
Years in service at Marshall during this period of review  _____5___ 
 

Year/Semester Alpha Des. & 
No. 

Title Enrollment 

Spring 2008 ISC 280 SpTp: Living on Earth 27 

Spring 2008 ISC 280 SpTp: Living on Earth 22 

Spring 2008 ISC 280 SpTp: Living on Earth 25 

Spring 2008 IST 321 Resolution of Environmental Problems 8 

Fall 2008 ISC 281 SpTp: Living on Earth 23 

Fall 2008 ISC 281 SpTp: Living on Earth 27 

Fall 2008 ISC 281 SpTp: Living on Earth 21 

Fall 2008 IST 320 Nature of Environmental Problems 14 

Spring 2009 ISC 280 SpTp: Living on Earth 28 

Spring 2009 ISC 280 SpTp: Living on Earth 27 

Spring 2009 ISC 280 SpTp: Living on Earth 21 

Spring 2009 IST 321 Resolution of Environmental Problems 13 

Summer 
III/2009 

ISC 280 SpTp: Living on Earth 24 

Fall 2009 ISC 281 SpTp: Living on Earth 27 

Fall 2009 ISC 281 SpTp: Living on Earth 26 

Fall 2009 ISC 281 SpTp: Living on Earth 23 

Fall 2009 IST 320 Nature of Environmental Problems 12 

Spring 2010 ISC 280 SpTp: Living on Earth 25 

Spring 2010 ISC 280 SpTp: Living on Earth 25 

Spring 2010 ISC 280 SpTp: Living on Earth 24 

Spring 2010 IST 321 Resolution of Environmental Problems 14 

Intersession 
2010 

ISC 211 Living on Earth 21 

 
NOTE: Part-time adjunct faculty does not need to fill in the remainder of this document. 
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Appendix II 
Faculty Data Sheet 

 
Name: __James B. Spence                                ____________   Rank: ______N/A__________________ 
 
Status (Check one): Full-time_____ Part-time_X_ Adjunct __X__ Current MU Faculty:  Yes _X_  No ___ 
 
Highest Degree Earned: Masters of Science  Date Degree Received:  May 2005 
 
Conferred by:  Marshall University 
 
Area of Specialization:  Geobiophysical Modeling 
 
Professional Registration/Licensure_______________     Agency: _______________________________ 
 
Years non-teaching experience                 8 
Years of employment other than Marshall   8 
Years of employment at Marshall    6.5 
Years of employment in higher education   4.5 
Years in service at Marshall during this period of review  4.5 
 
 

Year/Semester Alpha Des. & No. Title Enrollment 

Fall 2008 IST 423 GIS and Data Systems 8 

Fall 2008 IST 448 Forensic Uses of Digital lmaging 11 

Fall 2008 PS 580 SpTp: GIS & Data Systems 4 

Spring 2009 IST 131 Anal. Meth II: Diff. Calculus (resp. for lab = 25%) 13 

Fall 2009 IST 230 Anal. Methods III: Integral Calculus (resp. for lab 
= 25%) 

8 

Fall 2009 IST 423 GIS and Data Systems 19 

Fall 2009 PS 582 SpTp: GIS and Data Systems 7 

Spring 2010 IST 131 Anal. Meth II:  Diff. Calculus (resp. for lab = 
25%) 

17 

Spring 2010 IST 231 Anal. Methods IV (resp. for lab = 25%) 4 

Fall 2010 IST 423 GIS and Data Systems 22 

Fall 2010 PS 582 SpTp: GIS and Data Systems 6 

Fall 2010 IST 230 Anal. Methods III: Integral Calculus (resp. for lab 
= 25%) 

12 

 
NOTE: Part-time adjunct faculty do not need to fill in the remainder of this document. 
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Appendix II 
Faculty Data Sheet 

 
 
Name: __Andrew Gooding_____________________________   Rank: _Instructor________ 
 
Status (Check one): Full-time__X___ Part-time___ Adjunct _ ___ Current MU Faculty:  Yes _X_  No ___ 
 
Highest Degree Earned: _________M.A.____________   Date Degree Received: ___1991_______ 
 
Conferred by: __University of North Carolina- Chapel Hill______________________________________ 
 
Area of Specialization: ____Speech Communication-Rhetoric_________________________________ 
 
Professional Registration/Licensure_____None______     Agency: _________N/A__________________ 
 
Years non-teaching experience                 ___3 __ 
Years of employment other than Marshall   ___10__ 
Years of employment at Marshall    ___11__  
Years of employment in higher education   ___17_ 
Years in service at Marshall during this period of review  ___5__ 
 
List courses you taught during the final two years of this review  
 

Year/Semester Alpha Des. & No. Title Enrollment 

2008/Fall YGS 161 
Seminar on Communications and Computers  
(team taught by group of 5 as speech mentor 

20%) 
12 

2008/Fall IST 442 Bioethics 16 

2009/Spring YGS 162 
Seminar in Humanities, Texts, and Values  

(team taught by group of 4 as speech mentor 
25%) 

12 

2009/Fall YGS 271 

Seminar in Theories of Natural and Social 
Sciences  

(team taught by group of 5 as speech mentor 
20%) 

12 

2009/Fall IST 120 Connections I 17 

2009/Fall IST 120 Connections I 19 

2010/Spring YGS 161 
Seminar on Communications and Computers  
(team taught by group of 4 as speech mentor 

25%) 
6 

2010/Spring IST 220 Connections II 21 

2010/Spring IST 442 Bioethics 9 

2010/Spring YGS 272 
Seminar in Arts and History  

(team taught by group of 7 as speech mentor 
10-15%) 

12 

2010/Spring YGS 162 
Seminar in Humanities, Texts, and Values  

(team taught by group of 4 as speech mentor 
25%) 

6 

NOTE: Part-time adjunct faculty do not need to fill in the remainder of this document. 
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Appendix IIa 
Teaching Assistant Data Sheet 

 

GTA Name 
Course 

No. 
Course Name 

Year 1 
20__- 20__ 

Year 2 
20__- 20__ 

Year 3 
20__- 20__ 

Year 4 
20__-20__ 

Year 5 
20__-20__ 

 (e.g. 101)  Su Fa Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa Sp 

                  

                  

                  

 
No Graduate students are assigned to the ES Program 
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Appendix III 
Students’ Entrance Abilities (Undergraduate Programs) 

 
 
 

Year N Mean High School GPA Mean ACT 
Mean SAT 

Verbal 
Mean SAT 

Quantitative 
Mean SAT 

Writing 

Fall 05 3 3.80 24.0 n/a   

Spring 06 1 3.14 n/a 560.0 590.0  

Fall 06 2 4.13 28.0 585.0 565.0  

Spring 07 0      

Fall 07 7 3.65 24.6 515.0 485.0  

Spring 08 1 n/a n/a n/a   

Fall 08 4 4.34 27.5 595.0 505.0  

Spring 09 0      

Fall 09 6 3.89 25.6 430.0 430.0  

Spring 10 1 3.01 24.0 n/a   

 
Expand table as needed. 
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Appendix IV 
Students’ Exit Abilities (Undergraduate Programs) 

 
 
 

Year N Mean GPA 
Licensure Exam 

Results 
Certification Test 

Results 
Other Standardized 

Exam Results 

2005-06 10 3.15    

2006-07 14 3.11    

2007-08 16 2.93    

2008-09 6 3.34    

2009-10 5 3.05    
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Appendix V Assessment Information 
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Chart I Assessment Summary 
Marshall University 

Assessment of Student Outcomes: Component/Course/Program Level  
5 year summary 

 
Component Area/Program/Discipline: College of Science/ Integrated Science and Technology                                                                                                                       
 

Component/Course/Program Level 

Student Learning 
Outcomes 

Assessment 
Measures 

(Tools) 
Standards/Benchmark Results/Analysis Action Taken 

1-3 Outcomes from Assessment of competencies from Core Technology, Computer, and Analytical Methods Curriculum 

1 Capacity to apply 
appropriate technology 
to problem solution 

Pre and Post core 
curriculum 
multiple choice 
test developed by 
Department 

Students able to create 
functional data systems using 
current software and hardware 

Current focus is on math 
and analytical analysis 

Administered core 
exam to see if know 
component parts, 
Sept. 09 results used 
in 10 classes, Sept. 
10 being analyzed. 

2 Capacity to analyze 
numeric data 

Pre and Post core 
curriculum 
multiple choice 
test developed by 
Department 

Significant increase in ability to 
use analytical  skills for problem 
resolution between pre 
curriculum and post curriculum 
learning 

Data from core test and 
reviews of senior projects 
showed students unable to 
apply even basic, non-
calculus math tools. 

Reinstating 
introductory statistics 
course, going to more 
algebra and less 
calculus, to basic 
COS requirements 

3 Capacity to use and 
develop software for 
problem resolution 

Pre and Post core 
curriculum 
multiple choice 
test developed by 
Department 

Significant increase in ability to 
use appropriate software in 
problem resolution between pre 
curriculum and post curriculum 
learning 

Problem is students tend to 
click through software rather 
than understanding reasons 
for using different tools. 

More use of open 
source software to 
put emphasis on 
designing systems, 
not just using 
prepackaged 
approaches 
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4-8 Outcomes assessed for higher learning skills associated with departmental capstone experience   

4 Capacity of students 
to demonstrate 
discipline-specific 
content knowledge 

Faculty evaluation 
of project  

Student is judged to have 
demonstrated significant 
discipline-specific knowledge 

Departmental assessment 
by qualified faculty of each 
student project from initial 
planning, through 
implementation, and final 
presentation; Assessment 
will consist of report to IST 
Assessment Committee by 
the supervising faculty 
member including numeric 
score. 

Completed format for 
capstone work with 
planning, 
development and 
presentation 
benchmarks 
developed 8/15/08, 
data collected 
December 08 and 
Spring 09, Dec. 09 
and Spring 10, and 
used in all current 
assess and ES 
Program Review  

5 Capacity of students 
to clearly identify and 
define an issue 

Faculty evaluation 
of project 

Student understands difference 
between describing and 
explaining and being able to use 
numeric data to make 
predictions, particularly 
important in ES Strategic 
Sector, IST 320, 321, 322, 323 
with focus on understanding the 
relationship of causality. 

Departmental assessment 
by qualified faculty of each 
student project from initial 
planning, through 
implementation, and final 
presentation 

Completed format for 
capstone work with 
planning, 
development and 
presentation 
benchmarks 
developed 8/15/08, 
data collected 
December 08 and 
Spring 09, Dec. 09 
and Spring 10, and 
used in all current 
assess and ES 
Program Review 
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6 Capacity of students 
to design an experiment 
or project employing 
appropriate scientific 
and technical methods 

Faculty evaluation 
of project 

Student is judged to have 
developed a well designed and 
functional experiment or project  

Departmental assessment 
by qualified faculty of each 
student project from initial 
planning, through 
implementation, and final 
presentation 

Completed format for 
capstone work with 
planning, 
development and 
presentation 
benchmarks 
developed 8/15/08, 
data collected 
December 08 and 
Spring 09, Dec. 09 
and Spring 10, and 
used in all current 
assess and ES 
Program Review 

7 Capacity of students 
to analyze and present 
data in appropriate 
format 

Faculty evaluation 
of project 

Student is judged to have 
demonstrated significant and 
appropriate analysis and 
presentation of data  

Departmental assessment 
by qualified faculty of each 
student project from initial 
planning, through 
implementation, and final 
presentation 

Completed format for 
capstone work with 
planning, 
development and 
presentation 
benchmarks 
developed 8/15/08, 
data collected 
December 08 and 
Spring 09, Dec. 09 
and Spring 10, and 
used in all current 
assess and ES 
Program Review 
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8 Demonstration by 
student of originality 
and creativity  

Faculty evaluation 
of project 

Student’s experiment or project 
demonstrates sufficient level or 
originality and is not mostly 
copied from work of others 

Departmental assessment 
by qualified faculty of each 
student project from initial 
planning, through 
implementation, and final 
presentation 

Completed format for 
capstone work with 
planning, 
development and 
presentation 
benchmarks 
developed 8/15/08, 
data collected 
December 08 and 
Spring 09, Dec. 09 
and Spring 10, and 
used in all current 
assess and ES 
Program Review 
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Scientific and Critical Thinking Domain 
Standards and Rubrics 

 
This Assessment is applicable to student projects submitted for credit in IST 491 Senior 
Project II.  This course is one of three options used by IST students as specified by IST 
Department to complete the departmental requirement for Capstone.  Assessment is 
expressed as mean score submitted by participating faculty.  Faculty qualified for 
assessment must be full time faculty within the COS and must review all documents 
submitted by the students as specified by departmental standards and attend the student’s 
final presentation of the work.    
 
Standard # 1: Capacity of student(s) to demonstrate discipline-specific content knowledge. 

1. Does not possess any measureable content knowledge. 

2. Has some, but incomplete and inaccurate, understanding of content knowledge. 

3. Has significant understanding of content knowledge. 

4. Displays a full understanding of content knowledge. 

Standard # 2: Assessment of ability to clearly identify an issue and relate the goals and 
objectives of the project to this issue.   

1. Issue not clearly defined.  Purpose of work and has limited use of scientific vocabulary. There are 

major flaws in understanding and interpretation. 

2. Uses appropriate vocabulary, but presents only partial understanding of the problem and has minor 

flaws in the interpretation. 

3. Uses appropriate scientific vocabulary, shows complete understanding of a discussed scientific issue, 

and correctly identifies the conclusions. 

Standard # 3: Assessment of ability to design an experiment or project employing the 
appropriate scientific or technical methods:   

1. Conceptual flaws in the design of the experiment. 

2. Work contains a design of the experiment with logical procedural problems. 

3. Work contains a complete and correct design of the experiment.  

Standard # 4: Assessment of ability to analyze data and present data in appropriate tabular 
and numeric form.    

1. No evidence of data analysis. 

2. Major flaws in the analysis of the data; data is not clearly connected to stated purpose or hypothesis  

3. Analysis of the data is present with minor flaws; data is adequate but it’s analysis and use is not  

4. Data is clearly presented and subjected to appropriate statistical tests where appropriate.  Data 

“proves the point” of the work and is connected to the hypothesis or stated purpose.   

Standard # 5: Extent to which student work shows originality in both development of 
purpose for the work and creativity in the design of the methods for the work.   

1. Objectives of the work and the methods used are mundane and repetitive of the work of others. 

2. Work shows some originality but clearly follows the purpose of methods of others. 

3. Work shows some original thought and some of the purposes and methods are unique to the study 

and clearly the creation of the student(s) producing the work. 

4. Work is original and both the purpose of the work and the methods used to fulfill are highly creative 

and original to the student(s) producing the work. 
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Capstone Experience Student Learning Outcomes 
Outcome III: Students will be able to plan and execute a project at a professional level using 
discipline-specific knowledge.  
Outcome IV: In the development of their project, students will be able to clearly identify an 
issue and relate the goals and objectives project to this issue.  
Outcome V: In the development of their project, students will design an experiment or 
project employing the appropriate scientific technical methods.  
Outcome VI: In the development of their project, students will analyze data in appropriate 
tabular and numeric form.  
Outcome VII: In the development and presentation of their projects, students will show 
originality in both the development and purpose of the work and creativity in designing the 
methods for their work.  
 
Assessment Activities: (Applicable to Outcomes III, IV, and V for all students enrolled 
Fall 09, IST 490 Capstone I)  
i. Assessment Measures  
All students are required to propose and develop a plan for a research or product 
development project. The sequence of steps for assessment (in the syllabus) are:  
o Review and practice rules for effective organization of a project  

o Review and practice rules for effective presentation of a project  

o Apply Deming principles to goal setting  

o Define project objective(s)  

o Define project scope of work  

o Define project deliverables  

o Schedule progress and final reports  
 
Benchmarks  
Mean performance across students will be 3.5 (on 4-point scale) on standard 1-5 of scoring 
rubric (attached) 
 
Results/Analysis  
Students enrolled in IST 490, Capstone I are the target population for the initial assessment 
of Benchmarks III, IV, and V  
Fall 2009 was the initial application of this assessment  
 
For these students, all have completed the assessment measures listed above, i.e. projects 
have been identified, defined, and planned  
 
Structure has been established to apply rubrics 1-5 to this work via assessment of Project 
outlines, Powerpoint documents, and oral presentation of work  
Assessment will be completed on the last class day for this group.  
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Assessment Form Capstone Work:  Fall 2010 
 

Department of Integrated Science and Technology and Environmental Science BS Program 

 

Student Name ______________________________________________ 

 

Faculty Advisor Name________________________________________ 

 

Date Planning Initiated_______________________________________ 

 

Projected Date for Completion_________________________________ 

 

 

Project Title:  

 

 

Project Objective(s): 

 

 

Schedule 

 

Dates for submission of Progress Reports 

 

 

Dates for submission of Final Product 

 

 

Project Reporting 

 

Outline  (1 page single space traditional 11 pt font) 

 

(Scope of Project Work) 

 

 

(Deliverables of Product of Project Work) 

 

 

(Identification of Benchmarks of Project Work) 

 

 

(Schedule of Benchmarks of Project Work) 

 

 

      PowerPoint Presentation (following content of outline plus report of work product) 

 

      Summary of work:  (2 pages single space traditional 11 pt font) 

 

 

Must include:  (1) Objective, (2) Scope of work/Methods, (3) Deliverable(s)/Produce of work
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IST Capstone Student Assessment Form 
Please indicate the extent to which these elements of the IST Core were useful in preparation for 
your IST Capstone Work.  These assessments include the critical thinking processes that were 
involved in the development of your work, integration of technology and computing into your work, 
and preparations for writing and public speaking during the presentation of your work: 
Assessment of Preparation for Presentation:  How useful were each of the following in helping you 
develop, organize, and present your Capstone work? 
1.  IST120 Connections I 

   Ä very useful Ä helpful Ä did not contribute useful knowledge or skills for this work  
2.  IST220 Connections II 

  Ä very useful Ä helpful Ä did not contribute useful knowledge or skills for this work  
3.  ENG 101  

  Ä very useful Ä helpful Ä did not contribute useful knowledge or skills for this work  
4.  ENG 102 

  Ä very useful Ä helpful Ä did not contribute useful knowledge or skills for this work  
5.  CMM 103 

  Ä very useful Ä helpful Ä did not contribute useful knowledge or skills for this work  
6.  Presentations that I made during IST courses in my focus area (computing, environmental studies, 
or biotechnology) 

  Ä very useful Ä helpful Ä did not contribute useful knowledge or skills for this work  
Assessment of Technology and Computing:  How useful were each of the following in helping you 
develop, organize, and present your Capstone work? 
7.  IST 260 Instrumentation 

  Ä very useful Ä helpful Ä did not contribute useful knowledge or skills for this work  
8.  IST 160 Programming  

  Ä very useful Ä helpful Ä did not contribute useful knowledge or skills for this work  
9.  Integration of computer applications and instrumentation from my IST coursework in my focus 
area  
      of computing, environmental studies, or biotechnology 
 Ä very useful Ä helpful Ä did not contribute useful knowledge or skills for this work  
Assessment of critical and creative thinking inclusion in planning, development, and presentation 
of Capstone work.  In each of the queries below indicate to what extent your powers to analyze and 
process knowledge and to apply it creatively were developed in the specified curricular element: 
10.  How useful was the content of Connections I and II in development of thinking skills 
 Ä very useful Ä helpful Ä did not contribute useful knowledge or skills for this work  
11.  How useful were the Analytical Methods courses (131, 230, 231) in developing thinking skills 
 Ä very useful Ä helpful Ä did not contribute useful knowledge or skills for this work  
12.  How useful were the basic computing and technology courses of IST Programming and  
        Instrumentation in developing thinking skills 
 Ä very useful Ä helpful Ä did not contribute useful knowledge or skills for this work  
13.  How useful were the integrated IST courses of my area of study (computing, environmental  
        studies, or biotechnology) in developing thinking skills 
 Ä very useful Ä helpful Ä did not contribute useful knowledge or skills for this work  
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The Integrated Science and Technology (IST) and Environmental Science 
(ES) Program Core Education Assessment  

 
Introduction to students: 
This is an assessment to help your department determine the efficiency of a critical component of your 
education.   During your early learning experiences with us, you will complete four IST courses that are critical 
to your capacity to use knowledge efficiently.  These four courses, identified as the IST Core Course sequence, 
focus on basic computer applications and relationship of computing to technology (IST 160 Introduction to 
Programming and IST 260 Instrumentation I) and the integration of calculus and other math applications to 
problem solving in the practical world (IST 131 Analytical Methods II: Differential Calculus and IST 230 
Analytical III:  Integral Calculus/Series).   From these IST Core courses, we have selected three critical areas of 
learning for this assessment:  application of mathematics in problem solving, application of instrumentation 
and associated technology in measurement, and application of computers and associated software in the use 
and analysis of knowledge.    
 
How important are the skills and knowledge of the IST Core?  Critical!  While we all tend to look for and 
properly value the substantive content of learning experiences, e.g. how to write a computer program, how 
to replicate DNA, or how to digitally map an environmentally sensitive area, if any of us cannot effectively 
first accurately measure our efforts and successfully use them to solve the problems we encounter, then our 
learning is functionally inert and of little use to us. 
 
What exactly are these assessments of Core Learning?   
The assessment consists of two exercises.  The first is taken at the beginning of the IST Core Course sequence 
and consists of thirty questions involving the integration of mathematics, computer applications and 
ǘŜŎƘƴƻƭƻƎȅ ƛƴ ǘƘŜ ǎƻƭǳǘƛƻƴ ƻŦ ǇǊŀŎǘƛŎŀƭ ǇǊƻōƭŜƳǎΦ  ¢Ƙƛǎ ŀǎǎŜǎǎƳŜƴǘ ƛǎ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ǘƘŜ άtǊŜ-/ƻǊŜ !ǎǎŜǎǎƳŜƴǘέΦ   
The second assessment is completed and each student has completed the IST Core Course sequence of IST 
160, IST 260, I{¢ момΣ ŀƴŘ L{¢ нолΦ  ¢Ƙƛǎ ŜȄŀƳƛƴŀǘƛƻƴ ƛǎ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ǘƘŜ άtƻǎǘ-Core Assessment, and with an 
appropriate level of difficulty, tests for the student performance on the same types of problems experienced 
on the Pre-Core Assessment.  The assessment consist of 25 multiple choice questions. 
 
Who must complete the Core Education Assessment?  
All students enrolled as majors in the Integrated Science and Technology and Environmental Science 
(Undergraduate) Degree Programs must complete both the Pre-Core Assessment and Post-Core 
Assessement.   This includes all students completing majors in Integrated Science and Technology, Computer 
Information Technology, Biotechnology, and Environmental Science. 
 
When should I complete the Pre-Core and Post-Core Assessment Exercises? 
All students attempting to graduate with a major in Integrated Science and Technology, Computer 
Information Technology, Biotechnology, and Environmental Science must complete the Pre-Core Assessment 
Exercise during their enrollment in IST 160 Introduction to Programming.  The Pre-Core Assessment Exercise 
must be completed prior to the recipient of your grade for this course.  After completing IST 160 Introduction 
to Programming, IST 260 Instrumentation I, IST 131 Analytical Methods II, and IST 230 Analytical Methods III 
must complete the Post-Core Assessment Exercise as prerequisite for permission to enroll in IST 231 
Analytical Methods IV, which is a required course for all IST and ES graduates. 
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²ƘŀǘΩǎ ǘƘŜ .ƛƎ 5ŜŀƭΚ 
The skills and knowledge of the IST Core Course sequence are critical to your efficient learning of content in 
your strategic sectors in IST and content courses in the other disciplines on campus.  We need to know that 
the objectives of the Core Courses are effective and the learning has been meaningful to you.   We need to 
accurately know what you know at the beginning and we need to know what you have learned at the end of 
this experience. 
 
How do I complete this requirement? 
9ŀǎȅΗ  ²ƘƛƭŜ ŜƴǊƻƭƭŜŘ ƛƴ L{¢ мсл ŦƻǊ ǘƘŜ άtǊŜ-Core Assessmentέ ǎŜƭŜŎǘ ά!ǎǎŜǎǎƳŜƴǘέ ƻƴ ǘƘŜ L{¢ ǿŜōǇŀƎŜ ŀƴŘ 
ǘƘŜƴ ǎŜƭŜŎǘ άtǊŜ-/ƻǊŜ !ǎǎŜǎǎƳŜƴǘέΦ  Cƻƭƭƻǿ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ ȅƻǳ ǎƘƻǳƭŘ Ŝŀǎƛƭȅ ŎƻƳǇƭŜǘŜ ǘƘŜ ŜȄŜǊŎƛǎŜΦ  !ŦǘŜǊ 
completing IST 160, 260, 131, and 230, you will receive notification by email that you should complete the 
άtƻǎǘ-/ƻǊŜ !ǎǎŜǎǎƳŜƴǘέΦ   wŜƳŜƳōŜǊΣ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘƛǎ ŀǎǎŜǎǎƳŜƴǘ ƛǎ ǇǊŜǊŜǉǳƛǎƛǘŜ ǘƻ ŜƴǊƻƭƭƳŜƴǘ ƛƴ L{¢ номΣ 
ǿƘƛŎƘ ƛǎ ŀ ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ ƎǊŀŘǳŀǘƛƻƴΦ  !ǎ ōŜŦƻǊŜΣ ǎŜƭŜŎǘ ά!ǎǎŜǎǎƳŜƴǘέ ƻƴ ǘƘŜ L{¢ ǿŜōǇŀƎŜΦ  hƴƭȅ ǘƘƛǎ ǘƛƳŜΣ 
ǎŜƭŜŎǘ άtƻǎǘ-/ƻǊŜ !ǎǎŜǎǎƳŜƴǘέ ŀƴŘ ǘƘen complete the exercise. 
 

The Pre-Core Assessment exam will be distributed in hardcopy to maintain its validity.
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# Question Submissions Correct 
% 

Correct 

1 Computer functions are dependent on operating systems that really 

do just that...they operate the systems you use. Which of the 

statements below identifies an operating system: 

29 10 34.48% 

2 An operating system would perform which of the following 

functions: 

29 22 75.86% 

3 Which of the following is not a part of a sensor? 29 4 13.79% 

4 What does the acronym GPS stand for? 29 28 96.55% 

5 What does the acronym GIS stand for? 29 0 0.00% 

6 Why do environmentalists use "electro-fishing" in rivers and lakes? 29 0 0.00% 

7 Use the following information to complete questions 7-9 

 

A critical step in the solving any problem that has a mathematical 

application is the choice of the correct math tool. During your work 

in the IST Core Course sequence you have had experience with a 

number of math tools including (1) the prediction of two factors 

occurring randomly in a population using the binomial theorem, (2) 

the prediction of the significance of difference between two means 

of data in a scientific experiment, (3) the calculation of a regression 

line using y = mx + b, (4) the calculation of one event occurring 

predictably with another by calculation of correlation, and (5) the 

calculation of a regression line in which one event changes 

exponentially relative to another 

 

An environmental scientist wants to produce a graph that would 

enable him/her to predict how much calcium carbonate would be 

needed to raise the pH of a mountain stream from 4.5 to 6.7. She/he 

has set up an experiment in which varying amounts of calcium 

carbonate are added to samples of water at a pH of 4.5 and the 

changes in pH recorded. The graph is then read to determine the 

correct amount of calcium carbonate to be added to raise the pH to 

6.7.  

 
The functional math tool for this work would be: 

29 11 37.93% 

8 In this work the independent variable would be by definition: 29 11 37.93% 

9 In this work the dependent variable would be: 29 0 0.00% 

10 Use the following information to complete questions 10-11 

 

In a small community a crime has been committed and by analysis 

of crime scene evidences it is known that the assailant had two 

different types of PGM at that critical forensic location. This person 

was classified as PGM1/PGM2. The only other variant of PGM is 

29 6 20.69% 

http://www.marshall.edu/
http://www.marshall.edu/isat/
http://mymu.marshall.edu/
http://www.marshall.edu/muonline/
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PGM2 and all suspects must be either PGM1/PGM2 (as is the 

perpetrator of the crime), PGM1/PGM1, or PGM2/PGM2. A 

forensic geneticist needs to calculate the probability of these three 

combinations of PGM1 and PGM 2 in this small community.  

 
The math tool to be used would be: 

11 This work: 29 14 48.28% 

12 An experimenter determined that mice eating fudge brownies with 

a sugar substitute would weigh significantly less than those eating 

brownies with a sugar base. She/he baked the two above mentioned 

type of brownies and fed each type to a population of 30 mice. 

After 30 days of eating brownies each mouse was weighed and the 

data entered into two columns in Excel and analyzed.  

 

The appropriate math application to determine whether the use of a 

sugar substitute reduced the rate of weight gain would be: 

29 12 41.38% 

13 What is the limitation keeping you from editing an intense scene 

from a family-oriented Harry Potter film? 

29 10 34.48% 

14 Which of the following is NOT an example of open source 

application software? 

29 18 62.07% 

15 Data is processed in the ____. 29 27 93.10% 

16 _______ is an area of a computer that temporarily holds data that is 

waiting to be processed, stored, or output. 

29 24 82.76% 

17 Most computers store data in a(n) ____ format as a series of 1s and 

0s. 

29 12 41.38% 

18 Using a technology called ____, a processor can begin executing an 

instruction before it completes the previous instruction. 

29 16 55.17% 

19 A computer ____ is a set of program instructions that attaches itself 

to a file, reproduces itself, and spreads to other files. 

29 23 79.31% 

20 The operating system's small ____ program is stored in ROM and 

provides the instructions needed to load the core parts into memory 

when the system starts. 

29 13 44.83% 

21 By keeping the operating system small in PDAs, the operating 

system can be stored in ____. 

29 3 10.34% 

22 Files with a(n) ____ extension contain word processing documents. 29 28 96.55% 

23 The most popular wireless LAN technology is ____. 29 26 89.66% 

24 ______ allows telephone-style conversations to travel over the 

Internet to virtually anywhere in the world. 

29 12 41.38% 

25 Which of the following is supported by the iPod? 29 16 55.17% 

26 A+ Certification provides good credentials for employment ____. 29 7 24.14% 

27 Which of the following has the most limited versatility? 29 14 48.28% 

28 Which of the following designates that records meet one criterion 

or the other, but not both? 

29 12 41.38% 

 
812 379 46.67% 
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Appendix VI 
Program Course Enrollment 

Course 
Number 

Course Name 
Req./ 
Elect./ 
Serv.  

Delivery 
Method 

Location 
Year 1 

2005-2006 
Year 2 

2006-2007 
Year 3 

2007-2008 
Year 4 

2008-2009 
Year 5 

2009-2010 

     Su Fa Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa Sp 

IST 120 Connections I RS Td Huntington  6   17   40   32   36  

IST 131 Anal. Methods II: 
Diff. Calculus 

R Td    5   14  8 4   13   17 

IST160 Intro to 
Programming 

RS Td or O Huntington  7 0  42 8  43 30 8 43 32 8 58 38 

IST 220 Connections II RS Td Huntington   17   6   29   32   21 

IST 230 Anal. Methods III: 
Integral Calculus 

R Td Huntington  19   6   10 11  6   8  

IST 231 Anal. Methods IV: 
Diff. Equations 

R Td Huntington   15   15   12   2   4 

IST260 Instrumentation I RS Td Huntington  23   21 10  8 16  19   22  

IST 301 Public Service RS Td Huntington  22 17  8 15  13 16  14 7  12 12 

IST 320 Nature Enviro 
Prob 

R Td Huntington  7   12   12   14   12  

IST321 Resol Environ 
Problems 

R Td Huntington   17   3   8   13   14 

IST322 Assess I: 
Terrestrial 
Systems 

R Td Huntington  8   15   8   11   16  

IST323 Assessment II: 
Aquatic Ecology 

R Td Huntington   14   7   9   17   11 

IST423 GIS and Data 
Systems 

R Td Huntington     14   19   8   19  

IST 425 Impact 
Assessment Doc. 

R Td Huntington            3   4 

IST435 Biomonitoring R Td Huntington  2      2   3   7  
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Appendix VII 
Program Enrollment 

 

Students 
Year 1 

2005-2006 
Year 2 

2006-2007 
Year 3 

2007-2008 
Year 4 

2008-2009 
Year 5 

2009-2010 

New Students Admitted 4 2 8 4 7 

Principal Majors Enrolled 
No Area of Emphasis 

21 21 27 25 33 

Second Majors Enrolled* 0 0 1 0 1 

Third Majors Enrolled:**      

Minors***      

Grand Total of Students Enrolled in the 
Program 

21 21 28 25 34 

Graduates of the program 10 14 16 6 5 

 
*If known.  This information is not completely accurate at this time, as students often do not declare a second major until the junior 
evaluation or the student has her/his primary major in another college. 
 
**On occasion you may have a student enrolled in your program who is declaring your program as a 3rd major. 
 
***If known.  This information is not completely accurate at this time, as students often do not declare minors until the junior 
evaluation or senior application for graduation. 
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Figure 1. Trend Line for Total Enrollment and Program Graduates
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Appendix VIII 
Job and Graduate School Placement Rates 

 

Year 
# of graduates 

employed in major 
field 

# of graduates 
employed in 
related fields 

# of 
graduates 
employed 

outside field 

# of graduates 
accepted to 

Graduate 
Programs 

# of 
graduates 

not 
accounted 

for 

2005-06     10 

2006-07 3   2 9 

2007-08  1   12 

2008-09 1   1 4 

2009-10  1   4 

Five –Year Total 4 2  3 39 

      

 

 

 

Number of graduates responding to Fall 2010 survey: 17 

 

Number of graduates employed in field: 12 

 

Number of graduates in related fields: 4 

 

Number of students currently in graduate school: 1 
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Alumni Survey Results 
 

The Alumni survey is posted on the IST Marshall webpage and is used for ES, IST and now 
NRRM majors. 
 
In September of 2010, all alumni with contact information (32) were invited to complete the 
survey.  17 ES alumni responded.  Below are listed the results of that survey. 
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ENTRY MAJOR AGE GENDER RACE CHILDHOME NOWSTATE MOVED BAMU UGYEAR GYEAR 

1 
Environmental 
Science 31 Female White WV WV For My Job Yes 2001 N/A 

2 
Environmental 
Science 26 Female White WV CO For My Job Yes 2002 2004 

3 
Environmental 
Science 26 Female White WV WV 

For my spouse's 
job Yes 2002 2004 

4 
Environmental 
Science 31 Male White WV OH moved Yes 2003 2005 

5 
Environmental 
Science 26 Female White WV WV For My Job Yes 2003 N/A 

6 
Environmental 
Science 26 Male White WV TX For My Job Yes 2005 2007 

7 
Environmental 
Science 26 Male White OH PA For My Job Yes 2004 2008 

8 
Environmental 
Science 26 Male White WV OH For My Job Yes 2005 2008 

9 
Environmental 
Science 26 Female White WV KY For My Job Yes 2005 N/A 

10 
Environmental 
Science 26 Male White OH OH For My Job Yes 2007 2009 

11 
Environmental 
Science 26 Female White WV WV For My Job Yes 2007 N/A 

12 
Environmental 
Science 26 Female White WV IA For My Job Yes 2007 N/A 

13 
Environmental 
Science 21 Male White KY KY For My Job Yes 2007 

Pending/Thesis 
Work 

14 
Environmental 
Science 26 Female White WV WV For My Job Yes 2008 N/A 

15 
Environmental 
Science 21 Female White WV CT Graduate School Yes 2009 N/A 

16 
Environmental 
Science 26 Male White WV WV For My Job Yes 2009 N/A 

17 
Information 
Technology 21 Male White WV OH For My Job Yes 2010 N/A 
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ENTRY ATTENDGRAD INTERN INERNLOC INTGOOD CCON CDIFF CVAR CSCH INT CONCEPTS 

1 No No N/A No 4 4 3 3 3 4 

2 No Yes Environmental Science Yes 4 4 4 4 3 4 

3 No No N/A No 5 4 3 4 0 5 

4 No Yes US Forest Service, Parsons, WV Yes 5 5 5 5 5 5 

5 No Yes N/A Yes 3 5 3 4 5 4 

6 Yes Yes IST Department Yes 4 5 4 5 4 5 

7 No Yes 
Eastham and Associates-Chesapeake 
Ohio Yes 5 4 4 5 5 5 

8 No No N/A No 5 4 4 5 0 4 

9 Yes No N/A No 5 5 5 5 5 5 

10 Yes No N/A Yes 4 3 4 5 0 4 

11 No Yes 
WV Department of Environmental 
Protection Yes 3 4 2 5 4 4 

12 Yes Yes Assist Prof. Sam Colvin Yes 5 5 5 4 5 5 

13 Yes Yes WV DEP in Mining and Reclamation Yes 5 5 2 4 5 5 

14 No No N/A No 4 4 4 4 0 5 

15 Yes No N/A Yes 5 4 5 5 5 5 

16 No No N/A Yes 5 5 5 5 5 5 

17 No Yes 
Army Corp of Engineers, Huntington 
District Yes 5 5 5 5 4 4 
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ENTRY EXPREPRO ESBENE BENECOURSES 

1 4 Yes N/A 

2 4 No N/A 

3 4 No N/A 

4 5 Yes 
All Dr. Little classes, as well as biomonitoring, Fish Biology, Limnology, Malacology, GIS, Scientific and Technical Writing,  
Env. Economics 

5 4 Yes N/A 

6 4 Yes ArcMap 

7 5 Yes I really enjoyed all classes with Dr. Mike Little. Terrestrial ecology and Aquatic ecology classes. 

8 5 Yes GIS, Environmental Law, Bio-monitoring, Aquatic Diversity 

9 5 Yes Anything with Dr. Little 

10 4 Yes Biomonitoring, GIS/Data Systems 

11 2 No N/A 

12 5 Yes Conservation Biology 

13 4 Yes Aquatic Systems, Terrestrial Systems, Biomonitoring, Intro to GIS 

14 5 Yes GIS 

15 5 Yes Ecosystem Analysis with Dr. Little 

16 5 Yes My most beneficial classes in IST were IST 423, IST 160, IST 322, IST 323 

17 5 Yes Living Systems, GIS and Data Systems, Aquatics, Senior Project 
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ENTRY TAKENOW MATHSEQUENCE 

1 Technical Writing MTH 

2 N/A MTH 

3 N/A MTH 

4 same as previous list MTH 

5 Basic Business Courses MTH 

6 AutoCAD and Arcmap MTH 

7 N/A MTH 

8 
GIS and hands use of Bio-monitoring protocols (i.e. wetland delineations, standard methods, 
etc.) IST 

9 Anything with Dr. Little IST 

10 Biomonitoring, GIS/Data Systems MTH 

11 GIS  MTH 

12 Conservation Biology/Terrestrial and Aqautic Ecology IST 

13 
Aquatic Systems, Terrestrial Systems, Biomonitoring, Intro to GIS, Ichthyology, Statistics, 
AutoCAD IST 

14 GIS with Jim Spence IST 

15 N/A MTH 

16 same as previous list IST 

17 Aquatics IST 
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ENTRY BENEFAC WORKASSTU WEMPSTUES 

1 Dr. Mike Little  Yes USACE 

2 Dr. Little Yes N/A 

3 Dr. Little Yes N/A 

4 The Triad- Dr. Little, Dr. Jones, Dr. Taylor Yes EAA 

5 Dr. Tom Jones Yes N/A 

6 Dr. Mike Little Yes IST Dept 

7 N/A Yes Eastham and Associates 

8 Tom Jones, Mike Little, Ralph Taylor Yes Graduate Assistant, under Dr. Tom Jones 

9 Dr. Little Yes N/A 

10 Jim Spence, Tom Jones Yes Marshall Univ, Tom Jones 

11 Wanda Dyke Chamberlain Yes N/A 

12 N/A Yes US Army Corps of Engineers 

13 Dr.Little, Dr. Jones, Jim Spence Yes West Virginia Department of Environmental Protection 

14 Dawn Yes N/A 

15 
Dr. Little has helped me tremendously with my graduate 
school and career Yes N/A 

16 
Dr. Mike Little, Dr. Tom Jones, and Brian Morgan were all 
very helpful and beneficial in attaining my personal goals. Yes QK4 Engineering, &WV Land Resources 

17 Dr. Little, Dr. Jones, Jim Spence Yes Army Corps of Engineers 
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ENTRY OTHEREMPFIELDREASON JOBTITLE 

1 Triad Engineering, Inc. Project Environmental Scientist 

2 Battelle Environmental Permitting Engineer 

3 Verizon Wireless Environmental Compliance Specialist 

4 Industry Environmental Scientist   

5 
Donahue Brothers Inc., Train Derailment 
Service Treasurer 

 6 Management Health, Safety, and Environmental Manager 

7 Full Time Melt Shop Manager 

8 Environmental Solutions & Innovations, Inc Aquatic Scientist/GIS Technician 

9 Dammel Chiropractic Chiropractor 

10 Grad Student (Univ of Cincinnati) Student 
 11 currenlty laid off environmental scientist/consultant 

12 US Army Corps of Engineers Water Resources Planner/Study Manager 

13 U.S. Army Corps of Engineers Regulatory Biologist 

14 GIS/IT GIS/IT 
 15 N/A N/A 
 16 P&A Engineers and Consultants Louisa, KY Environmental Specialist 

17 TechniGraphics GIS Technician 
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Letters from the Assessment Program  
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Office of Assessment & Program Review 

 

April 5, 2010 
 
 
Dr. Mike Little, Chair 
Integrated Science and Technology 
COS 
 
Dear Mike: 
 

The University Assessment Committee and I have completed our evaluation of the BS in 
9ƴǾƛǊƻƴƳŜƴǘŀƭ {ŎƛŜƴŎŜΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǎǘǳŘŜƴǘ ƭŜŀǊƴƛƴƎΦ  ¢Ƙƛǎ ƭŜǘǘŜǊ ǿƛƭƭ ǇǊƻǾƛŘŜ Ƴȅ ƎŜƴŜǊŀƭ comments and 
suggestions for improvement.  Although the scoring rubric we used to evaluate assessment reports is 
attached, I will not include numerical ratings in this letter.  The reason for this is that we used the attached 
rubric is still relatively new and, as you will see, it raises the bar for what is considered excellent assessment.  
However, I ask that you use it for formative purposes to help improve your assessment plan.  We also would 
appreciate your comments concerning this rubric. 
 
 As discussed previously, outcomes are well stated and measurable.  However, although there can be 
overlap between the learning outcomes for IST and Environmental Science, there should be some that 
distinguish the two programs.  I wonder if this could be something likŜΣ άDƛǾŜƴ ŀ ǊŜŀƭ ǿƻǊƭŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 
ǎŎƛŜƴŎŜ ǇǊƻōƭŜƳΣ ǎǘǳŘŜƴǘǎ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ ΧΧΦΦέ  !ǎ LΩǾŜ ǘƻƭŘ ȅƻǳ ōŜŦƻǊŜΣ ȅƻǳ ƘŀǾŜ ƳŀŘŜ ŀ ƎƻƻŘ ǎǘŀǊǘ ǿƛǘƘ 
assessment and I will look forward to seeing capstone project data next year.  Also, I will look forward to 
seeing additional complementary measures for those outcomes.  Can some be taken from the strategic 
section, as well as from the core? 
 

Please see the attached rubric.  If you have questions or concerns, please let me know. 
 
 
      Sincerely, 
 

      Mary E. Reynolds 

 
      Mary E. Reynolds 
      Director of Academic Assessment 
 
C:  Dr. Charles Somerville, Dean, COS 
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             Office of Assessment & Program Review 

 

April 6, 2009 
 
 
Dr. Michael Little, Chair 
Integrated Science and Technology 
COS 
 
Dear Mike: 
 

The University Assessment Committee and I have completed our evaluation of the BS in 
9ƴǾƛǊƻƴƳŜƴǘŀƭ {ŎƛŜƴŎŜΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǎǘǳŘŜƴǘ ƭŜŀǊƴƛƴƎΦ  ¢Ƙƛǎ ƭŜǘǘŜǊ ǿƛƭƭ ǇǊƻǾƛŘŜ Ƴȅ ƎŜƴŜǊŀƭ ŎƻƳƳŜƴǘǎ ŀƴŘ 
suggestions for improvement.  Although the scoring rubric we used to evaluate assessment reports is 
attached, I will not include numerical ratings in this letter.  The reason for this is that we used the attached 
rubric for the first time this year and, as you will see, it has changed considerably from the ones used in 
previous years.  It raises the bar for what is considered excellent assessment considerably and, since it was 
ƴƻǘ ǎƘŀǊŜŘ ǿƛǘƘ ǇǊƻƎǊŀƳǎ ōŜŦƻǊŜ ǘƘƛǎ ŀǎǎŜǎǎƳŜƴǘ ŎȅŎƭŜΣ LΩƳ ƴƻǘ ŎƻƳŦƻǊǘŀōƭŜ ǳǎƛƴƎ ƛǘ ǘƻ ƎƛǾŜ ǇǊƻƎǊŀƳǎ ŀ 
formal rating this year.  However, I ask that you use it for formative purposes to help improve your 
assessment plan.  We also would appreciate your comments concerning this new rubric. 
 
 The University Assessment Committee reviewers and I agree that you have clearly articulated student 
learning outcomes that cover higher levels of learning.  However, is there nothing that sets this program 
apart from IST?  I am concerned that the student learning outcomes are exactly the same for both programs.  
{ƻƳŜǿƘŜǊŜ Řƻǿƴ ǘƘŜ ǊƻŀŘΣ LΩƳ ŀŦǊŀƛŘ ǎƻƳŜƻƴŜ ǿƛƭƭ ŀǎƪ ǿƘȅ ǿŜ ƘŀǾŜ ǘǿƻ ǇǊƻƎǊŀƳǎΤ ǿƘȅ ǿŜ ŘƻƴΩǘ Ƨǳǎǘ 
collapse them into one.   
 

Also, please be aware that outcomes 1, 2, and 3 relate to higher levels of thinking, i.e. problem 
solving, analysis, and synthesis (develop).  So, although you have done a good job of incorporating some 
higher levels of thinking into your multiple-choice pre-test, I would recommend supplementing this with 
some authentic projects that can be assessed.  Where in the curriculum do students use technology to solve 
problems?  Do they have the opportunity to actually develop software?  Assessment of these types of 
projects would offer valuable complements to the pre- ŀƴŘ ǇƻǎǘǘŜǎǘ ȅƻǳΩǾŜ ŘŜǾŜƭƻǇŜŘΦ   
 

The capstone project is an excellent way to assess the last outcomes and perhaps, over time, you can 
develop other assessments to complement this.  I would recommend that you include an indirect measure, 
e.g. a survey or focus group which could be administered on Assessment Day and would ask students if they 
feel they have been given sufficient opportunity to master the outcomes.   
 

One caution about benchmarks ς you should develop more specific benchmarks as you begin to 
administer the test and evaluate the authentic projects.  Please be sure to give a benchmark for each area of 
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ǘƘŜ ǎŎƻǊƛƴƎ ǊǳōǊƛŎ ŦƻǊ ǘƘŜ ŎŀǇǎǘƻƴŜ ǇǊƻƧŜŎǘΦ ¸ƻǳΩŘ ǇǊƻōŀōƭȅ ǿŀƴǘ ŀ Ŏƭŀǎǎ ƳŜŀƴ ƻŦ ŀǘ ƭŜŀǎǘ άоέ ƻƴ ŜŀŎƘ ǎŜŎǘƛƻƴ 
of the rubric. 

 

In summary, I think youôve done an excellent job developing the first part of your assessment 

plan and I look forward to seeing its further development.  Please see the attached rubric and letter to 

Deans, Chairs, and Faculty detailing general suggestions for an effective assessment program.  If you 

have questions or concerns, please let me know. 
 
      Sincerely, 
 

      Mary E. Reynolds 

 
      Mary E. Reynolds 
      Director of Academic Assessment 
 
C:  Dr. Wayne Elmore, Interim Dean, COS    
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Future Program Plans 
 
Planned Changes in Undergraduate ES Courses 
 

Class Action Rationale 

IST 423 GIS and Data 
Systems 

Cross list as ES 523 Provides project planning, 
GIS, and data integration 
skills for ES MS as well as 
ES BS students 

IST 424 Risk Assessment Cross list with ES 614 ES BS students will have 
the opportunity to attend 
the cross listed ES MS Risk 
Assessment Course 

IST 425 Impact 
Assessment 
Documentation 

Drop ES BS students will have 
the opportunity to attend 
the cross listed ES MS 
Environmental Law Course 

IST 428 CAD and Terra 
Modeling 

Cross list as ES 528 Provides important skills 
integrating CAD data into 
geospatial systems for ES 
MS as well as ES BS 
students 

IST 435 Biomonitoring  Cross list as ES 535 Provides important content 
and skills in current EPA 
and DEP methods of 
assessment of wadeable 
streams, brown-water 
rivers, and wetlands 

IST 436 Environmental 
Statistics and Project 
Planning 

New Course offered jointly 
by ES BS and ES MS 
faculty 

Provide students with 
functional knowledge of 
statistics in environmental 
applications and relate to 
effective planning 

 
  



72 
 

Planned Changes in Graduate ES Courses: 
 

Class Action Rationale 

ES 600 Introduction to 
Environmental Science 

Change title and cross list 
as IST 400 course 

Provide students with 
introduction to 
environmental sciences as 
applied to energy and 
policy concerns 

ES 614 Environmental Risk 
Assessment 

Cross list as IST 424 Bring expertise from ES MS 
faculty and coursework to 
ES BS students and 
eliminate a redundancy 

ES 660 Environmental Law Cross list as IST 429, 
Environmental Law 

Provide both ES MS and 
ES BS students with 
knowledge of law, 
regulation, and policy 
relative to environmental 
issues 

ES IST 5XX Environmental 
Statistics and Project 
Planning 

New Course offered jointly 
by ES BS and ES MS 
faculty 

Provide students with 
functional knowledge of 
statistics in environmental 
applications and relate to 
effective planning 

 

 


