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Coll ege/ School Deands

Recommendation: Continuation of the program with identification of the program for
resource development (Recommendation code #3)

Rationale: The Department of Physics and Physical Science is undergoing a transition
from a department with a predominant focus on service teaching to one in which there is
a growing expectation for research activity. This transition is evidenced by the recent
success that Physics faculty members have had in garnering external funding, most
notably the funding of three prestigious National Science Foundation (NSF) awards to
three different Physics faculty members during the reporting period. This is among a
full-time faculty of seven tenured or tenure-track appointments and three term
appointments. Furthermore, Physics has not received significant investment from the
Research Infrastructure Improvement (RIl) funds that have been awarded to the
university in recent years. This means that the department has hired very capable
faculty members who have been self-motivated and very efficient in their professional
development. It will be important to nurture those faculty members and the growing
research culture that they have established in order to make their achievements
sustainable.

During the review period, ten full time faculty along with four adjuncts offered 46
different lecture, laboratory, or research courses (a total of 247 course offerings, some
with multiple sections). Thirteen of those courses were designated as service courses
and accounted for a total of 131 course offerings with an average enrollment of 56.5
students per offering. There were a total of 8,133 enrollments in Physics and Physical
Science classes during the review period, 7,400 of which were in service courses. The
remaining courses (33) were required or elective courses for Physics majors. They
accounted for 116 course offerings and 733 enrollments, for an average enrollment of
6.3 students per offering. The required and elective courses include independent study
and capstone courses in which low enrollments are both expected and desirable, but
they also include more traditional lecture and lab courses that must be offered to allow

Rec

majors to fulfild]l graduation requirements.

major teaching role has been to provide service courses for other majors both within the
College of Science and across the university. The demand for service courses will
certainly rise due to rapid enrollment growth, and the concomitant demand for physics
courses, in both the College of Health Professions and the College of Information
Technology & Engineering. The department will also be impacted by increased
enrollment of students who are attracted to Marshall by the new School of Pharmacy.
Both the heavy, and increasing, service load and the significant progress in funded
research are straining at college and departmental resources. Research active faculty
must have reassigned time in order to complete their obligations to funding agencies.
Quite simply, there is less available faculty time to meet an increasing teaching
demand. In his review, Professor Orsini states the need for additional faculty lines,
additional space, and increased investment in departmental operations and equipment.



I support t he department 6s regqu e alteadyf or a o
submitted a request for an additional tenure-track line. In the short run we project
spending of a minimum of $11,000 per semester for adjunct instructor stipends i if we
can find qualified instructors who are willing and available to teach. Although employing
adjuncts is a necessary and cost-effective way to temporarily bridge instructional gaps,
it is not a strategy that will provide the type of quality education to which we aspire. Our
annual faculty assessments (data not shown) clearly indicate that adjuncts, temporary,
and term employees provide less value to the university than do traditional tenure-track
faculty. To continue to provide needed service courses, to sustain the notable
improvement in research activity, and to grow the size and improve the quality of the
undergraduate major, an additional tenure-track faculty line is needed.

Regarding space allocations, the college is undergoing a detailed space-utilization
study, and space will be reassigned or new space will be requested as warranted. The
college has dedicated a classroom (S 166) to be a 24-seat computer laboratory that will
be available to Physics students and faculty. Network cable has already been run into
the room and authorization to purchase the computer equipment from CoS lab fees has
been approved. The lab is anticipated to be operational by the end of the current
semester (Fall 2011).

The need for increased operation and equipment budgets is common to all
departments in the College of Science. This semester, department Chairs will be asked
to submit detailed operating and professional development budgets for consideration by
the University Budget Office. In the meantime, the college budget will continue to offset
much of the costs associated with new faculty hires, and professional development for
existing faculty. In recent years, net revenue from summer school offerings has been
used to fund faculty professional development. This use of funds will continue as long
as net revenues are returned to the colleges. Loss of those funds would essentially halt
college-level funding of professional development activities. Regarding the purchase of
equipment for teaching laboratories, the college office now returns a greater percentage
of lab fee revenues than was done under the previous dean (60% minimum versus
40%). The college also returns 50% of CoS Indirect Cost Recovery (ICR) funds to the
department of a faculty member who has obtained external funding. Under the previous
dean, none of the ICR funds were allocated to department chairs. The college also
routinely makes funding available to tthe depe
and continues to use college ICR funds for equipment calibration and maintenance.

In summary, the college recognizes the dramatic increase in research activity and
the high demand for service teaching in the Department of Physics and Physical
Science. On t hi s basi s, I support Professor- Orsin
track faculty line in his department. The college will also continue to work to make
needed space available, and to increase equipment purchasing and maintenance
budgets.

Chairles C. Somerville 15 October 2011

Signature of the Dean Date
Program Review
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Marshall University
Program Review

For purposes of program review, the academic year will begin in summer and end in spring.

Program: B.S. in Physics
College: College of Science
Date of Last Review: 11/2006

I CONSISTENCY WITH UNIVERSITY MISSION
Provide your pr ogr a.mBxplaincthowsysur migsionsstppottee me nt
the mission of your college and the mission of Marshall University.

The mission of the Department of Physics and Physical Science at Marshall University
is to endow our majors with a solid foundation in the core subfields of our discipline and
to prepare them to become successful professionals. The overarching goal of our
Physics degree is to provide students with a liberal education consisting of a broad
array of knowledge in physics, but also in the broader areas of physical and natural
sciences, such as chemistry, biology, astronomy, mathematics, engineering, etc. Many
professionals in these fields began with a degree in physics. Half of our students who
obtain a bachelor degree in physics go directly into employment; the other half continue
on to graduate school at the best universities in the country in physics, astronomy,
engineering, medicine, law, education, etc. Therefore, our mission supports the mission
of the College of Science (COS): to graduate students who appreciate the art of
scholarship by having an excellent grasp of the fundamental concepts in their principal
areas of study. The department also supports the mission of Marshall University of
providing innovative undergraduate and graduate education that contributes to the
development of society and the individual.

Il ACCREDITATION INFORMATION

Physics programs are not accredited. The feeling of physics professional societies is
that physics curricula need to be adaptable to the local setting, and should not be rigidly
prescribed.

[l PROGRAM STATEMENT on Adequacy, Viability, Necessity and
Consistency with University/College Mission

A. ADEQUACY
1. Curriculum:
The B.S. curriculum is designed for students who want a complete program in
physics. The completion of our B.S. in Physics enables students to continue with



graduate schools in physics or engineering, medical school, or other specialized
programs. This degree also prepares students for direct employment in government
and industrial workplaces or other related fields.

Additional related programs within the department lead to a B.A. degree in physics
with a specialization in physics and/or general science for physics teachers, a minor in
physics, and an M.S. degree in physical science.

Starting this year (Fall 2011), we extended our traditional B.S. in physics to include
three different areas of emphasis in medical physics, bio-physics, and applied
physics. This addition was necessary in order to accommodate the development of
research as well as job market growth in varied subfields of the physical sciences.
Students who follow these flexible tracks (emphases) toward a B.S. in Physics will have
a sound physics background as well as a broad knowledge in additional areas of
science, such as chemistry, biology, or engineering.

The core physics courses require a strong background in calculus and differential
equations; therefore our students must complete 17 credit hours of math requirements
(specific to our degree, in the first two years) comprised of calculus (MTH 229, 230 and
231), and differential equations (MTH 335). Our majors must also acquire fundamental
skills in utilizing computers, which include using software packages for data analysis
and word processing, interfacing experiments for data collection, and computer
modeling. We offer our students independent study coursework towards developing
those skills.

The minimum number of required physics courses towards our major is 44 credit
hours; of these credits, our majors must complete 34 credit hours of required courses
covering all the main areas of physics: modern physics, electricity and magnetism,
thermodynamics, classical mechanics and quantum mechanics. This core curriculum
builds the essential foundation necessary to the understanding of more specialized
topics within physics.

The core coursework of applied physics courses emphasizes applications of
Modern Physics (PHY320); Thermodynamics (PHY308); Optics (PHY 440); and
Electronics (PHY 430). These courses are also open to other science majors who often
attain a minor in physics.

New areas of research are taught as special topics in intermediate and advanced
seminar-style courses. At least 6 credit hours of elective upper-level courses provide
our majors with an introduction to some of the most current topics in physics:
electronics, optics, solid state physics, biophysics, computational physics, astrophysics
and astronomy, etc. In addition, our majors are required to earn 4 credit hours of
experimental work in well-equipped advanced physics labs and at least 2 credit hours of
independent research with a faculty member towards the capstone project in physics.
Together with the math requirements and the capstone project, our majors will have to
complete a minimum of 63 credit hours beyond their general education requirements.

In addition, students will have to obtain at least 58 credit hours of the general
university and college requirements. A 2.00 overall GPA and a 2.00 Major GPA are
required to graduate. Please see Appendix I, for the list required of courses, elective
courses, and total hours required.



2. Faculty:

We have 14 faculty engaged in teaching the courses within the major, of which 10
are full time (71%) and 4 are adjuncts (29%). Within the full time faculty, four faculty
members have obtained tenure (40%), three are on a tenure track (30%), and three are
on term contracts (30%). All full time faculty members have earned a Ph.D. in physics
(100%). Among the adjunct faculty, two have a Ph.D. in physics, one has an M.S. in
physics education, and one has a B.S. in physics. The experience of our full time
faculty in higher education reaches an impressive shared total of 216 years of teaching
at college level, including 132 years of teaching at Marshall University.

Five of our full time faculty members are averaging teaching loads of 12 contact
hours. Note: Some courses in our department are labs. For every lab credit hour
faculty interact with students twice that number. Therefore contact hours are more
appropriate to use to determine the faculty teaching load. Three faculty members have
retired or left in the past five years; those faculty members taught full loads as well,
leaving little time for research. The chairman of our department felt that a more
balanced situation between teaching and research had to be achieved. To that end,
five faculty were hired, three in tenure-track lines and two on term contracts. The
additional faculty allows the chairman to give more reassigned time for our tenure track
faculty, thus providing a greater opportunity for grant writing to secure research grants.

We have been extremely successful in obtaining grants and have made our
department one of the most active in research in the COS. Within the last five years,
three faculty members (Maria Babiuc, Howard Richards and Thomas Wilson) were
awarded a total of $ 700,000 through NSF grants. Five other grants were awarded
through the NASA-EPSCoR, (for a total of $ 100,000). Our faculty members were also
awarded a number of internal grants. Our three female faculty members were awarded
the MU-Advance faculty development fellowships in the total amount of $ 50,000. Our
faculty members also regularly obtain INCO and Quinlan travel awards, as well as
summer research awards.

The professional activity of our faculty is indeed very competitive. During the period
of review, our tenured and tenure-track faculty published twenty (20) papers in peer-
reviewed international journals and wrote five (5) book chapters. Our research is being
presented at many international conferences and our faculty members commonly
receive invitations to speak about their research in a variety of venues. We presented
papers at 45 international conferences, gave talks at 20 national and regional
conferences, and participated in 50 meetings, workshops or seminars. Our faculty
members are recognized nationally, as demonstrated by the 15 invited lectures, and by
invitations to sit on 10 review panels.

Undergraduate physics majors are also benefiting from this research activity. It is
now much easier for students to get involved in research projects with a faculty member
early on in their undergraduate careers. This research manytimesl eads t o ficapst
projects that sometimes are presented at major conferences. In several cases students
have coauthored research articles published in peer-reviewed journals. Some
examples are cited below.

Professor Thomas Wilson and undergraduate physics majors Daniel Velazquez,
Daniel Crowder, and Jon Linville presentedaco-aut hored paper entitl ed
Capillary Wave Propagation in a Ripple Tankdb at t he Fal | Meeting of
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the American Physical Society held October 19-20, 2007, at Miami University, Oxford,

OH. Daniel Velazquez also presented his research at the Physics Diversity Summit

2009, Nashville, TN. Dr. Wilson supported physics major Nathan Crowe in research on

t he fADevel opment of Bi lofiBrazess fér ihick Sputteredh ogr ap hi ¢
Fil.mso

During the period of this review, Dr. Nguyen supervised undergraduate physics
majors Justin Angus, Michael Price, Daniel Velazquez, Sarah Hall and David Facemyer
to do research on phonoritons and quantum dots. Their work resulted in a presentation
at the 2007 APS March meeting, a presentation at the 2008 Regional Ohio APS March
Meeting, a Yeager Scholar presentation, a presentation at Undergraduate Day at the
Capitol, and two presentations at the Marshall University Sigma Xi Day.

Dr. Fan supervised physics majors Jon Linville and Mathew Seitz who performed
researchonthei De v el o pflexbletlye-ce €nsi t i ze d Theypresentedc el | s 0
their work at the West Virginia STAR Symposium in Huntington, WV, 2010.

Dr. Oberly mentored physics major Charles Clementsinr esear ch on fAMeasu
the Quality of Small Screen Displays to Create a Standard of Accessibility for the
Vi sual | y. Hemigscamemntared physics major Anthony Hernandez in research on
ATher mal Stress on a Rigid Body Measured Usin

Dr. Maria Babiuc-Hamilton supervised undergraduate student Paul Stokesd
capstoneresearchon A Testi ng NuméhaiStaredard BkaekiHaleé i vi ty w
Testbedsq and that work resulted in a poster presentation on Sigma Xi Day 2008. Paul
Stokes and undergraduate physics major Joshua Hafer presented the work i Nu me r i c a |
Rel ativity and Scal ar Gr aat ttatte ofm&@il xtWavAeh ou anl
Undergraduate Research Day ain200% elosilialgafet ol 0,
presented two more posters,oneat t he A Sci gnyc ea,ndT Reksrealrac ho (
Symposium in Charleston, WV, in 2009, and the otheroneat t he A Mar shall 2
Si gma Xi R e s [eraBabiut aldd supported physics majors Stephen Sheler
and Yasaman Kahvaz in doing research on the numerical modeling of gravitational
waves and black holes.

Dr. Thomas Wilson has used personal response question and answer systems
(al so known imatke classrbom éokseveral yeprs. He uploads student
scores to blackboard, and students discuss why the incorrect answers are incorrect. He
has also developed many unique demonstrations that can be seen at the Marshall
YouTube website. Dr. Wilson has also used MASTERING PHYSICS since 2001 and
more recently WEB ASSIGN since 2009 for online homework. These online services
provide tutoring and hints to students during the problem-solving process, and teach
students how to back outofi nt e | Ibknddllaysal A

Dr. John Winfrey has found over the span of his career that students are
increasingly poorly prepared in mathematics and in problem-solving skills required to
perform well in physics. Therefore, Dr. Winfrey has engaged in a teaching mode based
upon the results of research-driven, problem-solving tactics. He always assumes
students have not seen a new mathematics procedure (at least in the form required in
physics), and provides a mini-review of that mathematical technique. Dr. Winfrey also
provides early instruction on optimizing learning based on the results of brain-science
research.

C
S
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Also based on that research, Dr. Winfrey transfers responsibility for learning by
makingst udent s aware that fAl earningonoias what t he
passive download from the instructor. The ft eacher o i s mwaeimlal y t he
major skill and craft: Physics. Based on the general observation that we remember
10% of what we read, 30% of what we hear, and 90% of what we say, the general
experience etehoddibndndt . @lhdedore]stdentseareeequsredd
to pre-read chapters at home before they begin in class, lecturing is brief, and problem
solving is the major activity that occurs during class time.

For each type of problem that could occur on a test, Dr. Winfrey works one
example in full i live. Then a fpairedoproblem is given to groups to solve together.
Students teaching each other expand the understanding of the student being instructed
by a peer, as well as the peer speaker. It also exposes group members to alternative
problem-solving approaches. The motto that goes with this research-proven technique
inPhysics i s t hat t Ieguiderbgthersides ratloer than the sagd on the
s t a.gTeéstudents then go home and do drill-work on multiple problems, honing and
expanding their skill. The above in-class procedure insures that each student has a
basic understanding of each problem type before they begin progressing further up the
learning curve.

Dr. Howard Richards has developed a problem-solving procedure for students,
which guides them systematically through multi-concept problems. Students just out of
high school come to us with the impression that problem solving is finding a single
equation, and then jamming all the given information into that equation, regardless of
the frequent mismatch. Many concepts in Physics require organized, multi-step
procedures.

The problem-solving sheet developed by Dr. Richards requires students to attempt
specific parts of the solution within the assigned spaces. Based on experience,
students can be expected to solve four unrelated, truncated problems in a one-hour
test. The procedure is everything; the numerical answer is not the bottom line. If a
problem can be broken into simple, related parts, it might be possible for students to
solve it much easier.

Dr. Maria Babiuc-Hamilton has also focused on innovative teaching methods.
She made use of the RealTime Physics experimental method in General Physics Lab |
(PHY 202), implemented an interactive teaching component in the general Physics Lab
Il (PHY 204), implemented cooperative group problem solving in the Modern Physics
Lecture (PHY 320) and renovated the Modern Physics Lab (PHY 421) by adding three
new lab experiments. Dr. Babiuc-Hamilton also made significant modifications to the
Biomedical Physics course (PHY 350) and involved students in exciting field trips to the
MU Molecular and Biological Imaging Center, MU Exercise Physiology Lab, and the
Cabell-Huntington Hospital Radiology Center.

Dr. Maria Babiuc-Hamilton also engaged in educational research in physics,
analyzing the effect on student performance and retention of three physics teaching
methods, with emphasis on the gender gap. Her findings (presented at the 2009 APS
March Meeting, Pittsburgh, PA, the 2009 AAPT Summer Meeting, Ann Arbor, MI, and
the SoTL Commons Conference Learning, 2009) revealed that in non-physics major
courses, female students tend to outperform male students. However, in physics the
situation is reversed, and the most important factors that influence our studentsd
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performance are their current math skills and their previous background in physics.
This prompted her to organize fASaturday Exper
program to High School students (Winter 2010, Marshall University, Huntington, WV).
The goal of the program was to make modern physics a more approachable, exciting,
and rewarding experience for high-school students and to inspire them to become future
scientists. Dr. Babiuc-Hamilton also participatedint he A Expand Your Hori z
statewide science outreach program targeted towards middle school students (Spring
2010, at Marshall University, Huntington, WV and Spring 2011 at Mountain State
University, Berkley, WV), presenting the workshop: ESTEEM PHYSICS: Engaging
Students Through Exciting Experiments in Modern Physics.
Drs. Maria Babiuc-Hamilton and John Winfreyor gani z e-ehded Op e n
Di scussion with the Facultyo on campus outrea
University, Huntington, WV), targeted towards physics and science majors.
Dr. Nicola Orsini carries on a very active outreach program, by acting as liaison for
local high school teachers, and a science resource for local TV stations. He promotes
teaching physics in all the statebds high scho
and providing information to state senators, state representatives, and high school
teachers and acts as consultant to set up a program to certify middle and high school
teachers to teach physics. He also gave workshops on electrostatics for Elementary
Schools and lecturesf or Boy Scout Merit Badge Masters on
required for the merit badge.
Dr. Thomas Wilson arranged for Dr. Wolfgang Grill and Dr. Ronald Walsworth to
present public lectures at Marshall University.
Dr. Ralph Oberly organized a Yeager Scholars field trip to the Green Bank Radio
Astronomy Observatory. Our chapter of the Society of Physics Students, under Dr.
Ob e r Isypérgsion, made annual trips to Ohio State University in Columbus, OH, to
visit the Physics Department and learn about the graduate degrees offered there. They
are also doing physics demonstrations at Chesapeake Middle School, OH, each year.
In general, the Physics faculty carries on an energetic outreach program, being
routinely involved in judging physics SCORES competitions, serving as judges in
science fairs, participating in the Marshall University Open Houses, Green and White
days, Majors, Minors & More fairs, giving demonstrations at a middle-school science
and engineering days, etc.

Please see Appendix Il Faculty Data Sheet for details on the activity of each full-time
faculty member.

3. Students:

a. Entrance Standards:
Admission to the Physics BS program depends upon admission into the College of
Science. This requires an ACT Mathematics score of at least 21, and an ACT
Composite score of at least 21. An alternate route is to pass ENG 101 and MTH
127/130 with grades of iCoor higher.

11



b. Entrance Abilities:
Physics majors during the current 5-year period averaged more than 3 points (14%)
higher than the COS average; a typical Physics major is gifted with academic ability and
enters college with a strong background and interest in many subjects. Most rise to the
challenge of our rigorous physics program, cultivating a work ethic to succeed in
mathematics and other sciencesaswell. Physi cs majorsé ACT Math sc
from 19 to 35, with an average of 27.5 and a standard deviation of 4.4. The
average for the College of Science was 23.4, and the average for all MU majors was 21.
The average ACT Math scores of those who graduate with the BS in physics was 2.2
points higher than the entire cohort with which they entered. The average high school
GPA for physics majors was 3.48, compared to the COS GPA average of 3.56 and the
MU average GPA of 3.33.

C. Exit Abilities:
The average final GPA of our physics major students is 3.27, comparable to the COS
GPA average of 3.32. The Major Field Test in Physics is a national benchmark, used
by schools and departments at more than 600 colleges and universities globally, to
measure undergraduate student academic achievement, and the level of
comprehension and problem-solving skills in all the core subfields in physics. The multi-
year average for Marshall University graduating physics majors was a score of 144.
This score is consistent with the National Average for the same period of 148,
considering that the standard deviation was 30%, larger than the difference between our
mean and the national mean. In addition to this, the small number of Marshall students
tested cannot lead to statistically significant conclusions about performance.

4. Resources:
a. Financial:
The table below shows total allocations in three key budget funds: operating,
personnel,andlabfees. Not abl e changes in the departmentd

occurred in fiscal year (FY) 2009 and 2010. The increase in 2009 was made in
response to a request by the department to increase the funds available for faculty
development. The notable decrease in FY 2010 reflects a mid-year budget reduction
taken by the university due to reductions in the State of West Virginia allocation to the
university. In general, operating fund allocations have increased during the reporting
period, but only two years of the five reported here approach full operational funding.

Al l ocations to the departmentds personnel f
mostly due to variations in summer school course offerings and the attendant variability
in salaries paid to summer school faculty. The notable drop in allocation to the
personnel fund in FY 2011 reflects a new budgeting process for summer school
salaries. Summer School salary funds are no longer distributed to the department, but
are paid from a central fund. Core funding in personnel has not changed markedly
during the reporting period.

12



Department of Physics and Physical Science
Annual Allocations to Funds:

Fiscal Year  Operating (119001) Personnel (119004)" Lab Fees (119005)

FY 2007 $7,500.00 $21,955.77 $24,069.00°
FY 2008 $7,770.00 $29,596.38 $84,004.22*
FY 2009 $27,694.00 $39,742.72 $50,276.00*
FY 2010 $17,170.00 $28,408.49 $69,808.00*
FY 2011 $25,916.50 $13,186.00 $67,083.45*

Tincludes personnel funds for graduate assistants, student assistants, part-time faculty, annual
employment increments, and fringe benefits

% lab fees are collected centrally in COS and a portion of the fees are then allocated to departments

% does not include salary for PHY lab coordinator

*includes salary and fringe benefits for PHY lab coordinator

® does not include faculty summer school salaries, budgeted separately in this year and afterward

The COS collects lab fees from students taking any of our department labs. A
portion of this money is then returned to our department by our Dean. Fund allocations
have varied significantly during the reporting period. In FY 2008 the COS created the
College of Science Office of Student Services. The office is staffed by two professional
advisors who help in the recruitment and retention of COS students. The creation of
that office came at the expense of two staff lines taken from within the college (one from
Physics and one from Chemistry). The funds to maintain those positions come from lab
fees. In addition, to pay for the salary and fringe benefits of the Department lab
manager, the administration decided that lab fees have to be used. It is also important
to note that not all lab fee allocations are made at the start of the year, and that the
numbers included here are full-year allocations. The variability from year to year is due
to supplementary allocations made on the basis of greatest need as determined by
consensus of the department chairs. Years of higher lab fee allocations are those years
in which Physics was found to have the greatest need for additional supplements.

The funding levels do not allow for any discretionary spending power. Considering
that this department has a very large service course function, and devotes more than
90% of its financial resources to the lower division service courses, there are very few
funds left for supporting the major.

Eliminating the BS in Physics would save, at best, modest funds for the university
and more likely none at all. As pointed out above, the Department of Physics and
Physical Sciences faculty teach a substantial number of service courses. During the
period under review, 90% of the enrollment in physics courses (7,400 of 8,133) was in
service courses. These service courses serve a number of major programs as well as
the core curriculum. Hence, the faculty and the resources needed to support this
massive service responsibility have to be sustained whether there is a major or not.
Further, students seeking the physics major would enroll elsewhere and that would
represent a loss of tuition revenue for Marshall.

13



Moreover, the research dollars the faculty generate are dependent on having a
physics major. Undergraduate research is an essential component of the research this
faculty is engaged in and eliminating the major would have a negative impact on funded
research. In fact, the institution would stand to lose funding because the indirect costs
that flow back to the institution would be sacrificed if the research were not conducted.

There are no similar programs within a 50-mile radius of the campus. The program
at Marshall University is one of only five B.S. Physics degree programs in West Virginia.
Our program serves primarily students from southern West Virginia. The B.S. in
Physics program, the Physics 9-12 Teaching Specialization, and the M.S. in Physical
Science degree are three parallel programs that use the same space, equipment, and
faculty. Elimination of any one of the three would negatively affect the other programs.
Two of the three provide teacher training in an area of critical shortage for the state of
West Virginia as well as the nearby areas in Kentucky and Ohio.

b. Facilities:

The upper division labs are equipped with adequate storage facilities and are well
illuminated. Teaching laboratory equipment is not adequate at the upper division level.
The astronomy and nuclear physics courses need additional equipment and storage
area. The department needs more lab space in order to expand its research capability.

The department also needs two more rooms: a) one room to be used as a student
lounge, open discussion and study room, exclusive to our majors, and b) one room
equipped with computers. This second room would be used by the lower division
students as an interactive recitation room, and supervised by student-tutors recruited
from our upper division.

5. Assessment Information

a. Student learning outcomes:

1. Broad Knowledge of Major Areas in Physics
Our majors acquire the broad exposure to the major topics in physics the first year, by
obtaining at least a C in Principles of Physics (PHY 211/213) and in the second year, by
passing Modern Physics (PHY 320).

2. Deep Understanding of Core Subjects in Physics
Core courses in Mechanics, Electricity and Magnetism, Thermal Physics and Quantum
Physics provide our students with deep understanding of core subjects in physics.

3. Fundamental Physics Laboratory and Computational Skills
Our students are introduced to laboratory and computational practices in the General
Physics Laboratory courses (PHY 202/204), and develop these skills more seriously in
Modern Physics (PHY 421) and Optics (PHY 405) or Electronics Laboratory (PHY 415).

4. Use of logical reasoning in problem solving
Our students develop and demonstrate problem-solving skills all across the curriculum
in logical step-by-step processes by identifying and analyzing physics word problems
and arriving at correct solutions.

5. Appreciation and pursuit of new discoveries in physics
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The comprehensive kaleidoscope of upper level electives, special topics and
independent studies and interdisciplinary physics courses, offers our students flexible
choices in tailoring courses after their interest and ignites their passion for physics.

6. Experience of Undergraduate Physics Research
Ongoing research by our faculty gives our majors the opportunity to get involved in
research early in their college careers, with some starting their first year. All of our
majors are required to complete a Capstone research project; these require a great deal
of student effort, and are supervised by faculty members.

7. Ability to Succeed in Graduate School and/or Workplace
Our physics majors are directly involved in the Marshall University Chapter of the Sigma
Pi Sigma Society of Physics Students, a nationally recognized society, and have the
chance to visit graduate institutions and workplaces that employ physics graduates
every year. Almost all of our Physics majors have been successful in Graduate School
or employment. See Il C sections 2 and 3 below.

b. Assessment tools/measures:
Assessments of our majorsolearning outcomes are conducted at the conclusion of the
program, and consist of two globally recognized assessment tools: the ETS Major Field
Test for Physics and the Undergraduate Capstone Research Program.

l. During their senior year all physics majors will take the Major Fields Test
in Physics.
This exam is effective in assessing learning outcomes 1, and2. St udent sd scor
are broken down into subgroups: Introductory Physics (Classical Mechanics,
Electromagnetism, Optics, and Thermodynamics) and Advanced Physics
(Quantum Mechanics, Atomic Physics and Special Topics). The Major Fields
Test in Physics is taken in December and in April. Results are typically returned
several months later. The previous two test results are reported to the
department faculty at the first department meeting held during convocation week
in the fall. The minutes of this meeting along with the supporting documentation
(summary score results and comparisons) are archived and supplied to the
assessment committee when requested.

Il. Student learning outcomes 3 and 4 are intrinsic to the discipline of physics
and are evaluated using assessment tools integrated in the
curriculum.
Students develop and write reports for experiments conducted during the
physics labs, use computer-based technology in conducting computer-based
physics experiments. Physics is by definition the science that is based on the
s t u d eility so&olve problems. All physics courses, without exception,
contain, teach and assess problem-solving techniques. Our quizzes and exams
consist of physics word problemsand test studentsdé ability
knowledge, logic and critical thinking in order to find the correct solution.

II. During their senior year all physics majors must take the Physics
Capstone Research Course (PHY 491/PHY 492).
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In this course students work individually under the supervision of a physics

faculty member and perform research in an area selected by mutual agreement.

At the conclusion of the course, students present their research in a lecture

attended by the departmental faculty. They also submit a written research report.

This tool is effective in assessing studentsémastery of learning outcomes 5 and

6. A panel of faculty members agtrndeviews t he st
the student s o f.iTmeselresuls aretrepated torthe departinest

faculty at the first department meeting held during convocation week in the fall.

The minutes of this meeting along with the supporting documentation are

archived and supplied to the assessment committee when requested.

IV.  The 7" outcome is assessed indirectly and is measured during
matriculation by the willingness of our majors to initiate and participate
in enrichment programs, and after the graduation, in their integration
into the workforce.

C. Standards/benchmarks:

The ETS Major Field Test for Physics consists of 70 multiple-choice questions,
some of which are grouped in sets and based on materials such as diagrams, graphs,
experimental data and descriptions of physical situations. The emphasis of the test is
on the students' firm grasp of fundamental principles and their ability to apply an
understanding of them in the solution of problems. Most of the test questions can be
answered on the basis of a mastery of the first three years of undergraduate physics.

Data are compared with national data and presented as part of the yearly
assessment of the program. Results are broken down into the topics listed above in the
assessment tools section. The overall results inform the department of any possible
changes to the programsd c uCntdrianuwleell amchil met hod
the two breakdown areas of the MFT, ninety percent of MU physics majors will score at
or above the 50th percentile on the standardized exam.

The Physics Capstone Research Course (PHY 491/PHY 492) has been a
featured course in the physics major for some time; however the results have not been
used systematically for program assessment. Evaluation of student work for
assessment purposes is in the developmental phase. During the Fall 2011 semester,
physics faculty will create a rubric for evaluating the students6 pr esent ati ons an:
written reports for the purpose of program assessment. A° summary of the pan
review will be used to assess student-learning outcomes 4 and 5. Criterion: Ninety
percent of MU physics majors will score at least satisfactorily according to the rubrics for
evaluating student independent research, oral presentations and written reports.

The introductory and advanced physics labs are very important because this is
where we train our students to apply the theoretical knowledge acquired in physics
courses and to develop important skills like following a procedure, gathering data,
testing and interpreting a physics theory, etc. We assess this skill in the lower division
labs by using a standardized template lab report that students fill in, and for the upper
division labs, by testing their ability to write lab reports for the experiments in the form of
an experimental article in physics. We are in the process of gathering the data.
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Our majors are assessed during their tenure for their ability to use logical reasoning
in problem solving by means of quizzes and exams. We specify that those measures
integrated in the curriculum are used by the entire faculty, and consist of evaluating
the steps the students take in order to solve a physics problem. The very nature of the
discipline of physics revolves around this ability, and our examinations are traditionally
designed to test if our students are developing this essential skill. We are in the
process of standardizing this procedure and gathering data that will be analyzed.

OQur majors6é6 ability to succeed in graduate
tracking the path of our alumni and keeping in touch with them. The criterion is for a
high percentage of our graduates to be in the workplace or in graduate school with
stipend and/or fellowship one year after graduation.

d. Results/analysis:
We present the results from the Major Field Test in Physics that are relevant for the
period of review. The MFT percentile scores (both individual and in group) are relative
to nationwide averages.

U In 2006-2007 we had two graduates and only one of them took the test. For the
category of Introductory Physics, our student scored a mean of 47, equal to the
national mean of 47. For the category Advanced Physics, our student scored a
mean of 37, below the national mean of 48. For the Total Score, the student
scored 142, below the average mean of 148.

U In 2007-2008 we had four graduates, and three of them took the test. For the
category of Introductory Physics, our students scored a mean of 38.3, below the
national mean of 48. For the category Advanced Physics, our students scored a
mean of 42, below the national mean of 49. For the Total Score, the students
scored 139, below the average mean of 148.

U In 2008-2009 we had four graduates, and all of them took the test. For the
category of Introductory Physics, our students scored a mean of 45.5, very close
to the national mean of 46.8. For the category Advanced Physics, our students
scored a mean of 58, above the national mean of 48. For the Total Score, the
students scored 152, above the average mean of 148.

U In 2009-2010, we had five graduates, two of which participated in the tests. For
the category of Introductory Physics, our students scored a mean of 42.5, very
close to the national mean of 47.4, with the standard deviation of 8.2. For the
category Advanced Physics, our students scored a mean of 43, in comparison
with the national mean of 48, with a standard deviation of 7.8. For the Total
Score, the students scored 143, below the average mean of 148, with a standard
deviation of 8.5.

e. Action taken:

The results of the Major Field Tests are consistent with the national average
considering that the standard deviation is in general larger than the difference between
our mean and the national mean. In addition to this, the small number of students
tested cannot lead to statistically significant conclusions about the performance of our
majors. We identified a problem in improving the results of the test due to the fact that
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the students lack the motivation in preparing for the test. (This test does not affect their
graduation GPA.)

An important reason for lower scores was that several subfields in these exams
belong to the courses that have been offered in our program as electives. These
electives are not regularly scheduled due to the lack of faculty members.

We also addressed this issue by introducing several new courses as electives,
which were well received by the students and enhanced their motivation. In 2007, we
made changes to our curriculum to add two new courses to our required core for
physics majors: Statistical and Thermal Physics (PHY 308), and Mathematical Methods
in Physics (PHY 445), which became part of our required core in 2008.

The Field Test results in 2009 were much improved. This prompted us to improve
our curriculum further by adding two more new courses: Optics (PHY 304), and
Quantum Mechanics Il (PHY 443).

We believe that all these changes to the curriculum increase the quality of our
program; we expect that the MFT scores of our students will improve. We are making
a continuing effort to bring the quality level of our program up to the national standards
to the benefit of our students.

Concerning the other assessment tools, they are fully implemented, but we are in
the process of gathering data in the form required by the assessment committee.

f. Other Learning and Service Activities
As we write this report, we decided, beginning in the Fall 2011 term, to begin routinely
testing our Physics students with Concept Inventories, which are nationally normed on
12,000 students. This assessment is a pre- and post-test measure of gain in core
physics knowledge. These results will assess how well we are instructing our students
within the discipline, and allow us to continuously improve our pedagogy.

g. Plans for Program Improvement
The Department of Physics aspires to the highest standards of excellence in all aspects
of teaching, research and service. We aim to provide teaching of physics courses to
science and non-science majors at the highest quality. We will also pursue our
research with the intention to receive national and international recognition. And, we
will continue to render service to the University, surrounding community, the state, and
the nation.
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Year/ Increase the total Improve Improve research | Enhance Engagement
Plan number of majors | undergraduate productivity departmental and outreach
and minors teaching and resources and
learning infrastructure
2011- Introduce Areas of | Develop evaluation Provide release Time the Increase
2012 Emphasis in the instruments to time to pursue retirements interaction
physics program. measure crucial innovative with the new with area
Improve, maintain | concept mastery research faculty schools and
and update the Implement the positions programs for
department web national Physics middle and
site Proficiency Program high school
teachers
2012- Improve program Use the pre- Mentor new Secure related | Bring Science
2013 visibility through imposed test faculty start-up funds Olympiad at
ads. analysis to assess Encourage Improve Marshall
Mentor incoming the number of faculty to sponsor | research, office | University
students to students who master | undergraduate and teaching
improve retention | crucial concepts in research and space
rates key courses senior projects
2013- Improve contacts Increase fraction of Develop new Properly equip | Obtain fast
2014 with high school students who master | opportunities for the advanced track
physics teachers crucial concepts in undergraduate teaching labs certification for
Track under- key courses research for majors physics
represented Introduce interactive | Make teachers
groups of students | tutorials software undergraduate
research visible
2014- Use student Develop, implement | Obtain support Obtain Strengthen
2015 surveys on course | and use criteria for for conference increased alumni
and program assessment of travel and visits funding for relations and
effectively Improve | capstone reports to granting scholarship and | generate
students and presentations agencies assistantship support for
satisfaction with physics
the program
2015- Modify practices Treat Continue Provide Cultivate
2016 consistent with innovation in emphasis on appropriate formal
survey results and | physics/science proposal writing research interactions
departmental education as and pursuing of infrastructure with local and
priorities research equivalent | external awards and support regional
services school districts

us for the preparation we have provided our students.

Graduate and Employer Satisfaction:
We are trying to build a formal database of our alumni. We contacted them through
emails and Facebook. Although the response is not sufficient to carry on a formal
survey, we do know that our graduates have achieved acceptance into graduate
programs at major universities, including the lllinois Institute of Technology at Chicago,
University of California at San Diego, and Columbia University in New York. Besides
going into PhD programs, our alumni are also entering Master Program, Medical
Programs, the US Navy Nuclear Program, and becoming high school college physics
and math teachers. Our chairman has been contacted by several institutions praising

He has also been contacted by
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recruiters from WVU that are looking for good students to recruit into their graduate
program.

I. Annual assessment reports
Please see the assessment letters appended at the end of this document.

6. Previous Reviews:

At its meeting in April 2007, the Marshall University Board of Governors
recommended that the BS in Physics continue at its current level of activity.

The general comments of the last five year program review evaluation were very
positive, especially because we implemented the Major Field Test in Physics to
enhance our program effectiveness. However, the committee suggested that we should
include how the instructor evaluates student work, and how student progress is
assessed during the student tenure within the program. The committee also
recommended the addition of at least an indirect assessment measure to the process,
like student satisfaction survey. The biggest criticism of the committee was the fact that
our report did not include, specifically, assessment methods that suggest higher levels
learning, with the outcome more specifically stated.

We feel that the committee comments reflect more on the way our assessments
were presented than on our performance in teaching and assessing higher level
thinking. In this report we try to be more specific. Please refer to Point 5 concerning
the Assessment Information and Appendix V.

7. Strengths/Weaknesses:

The main strength of our program is our faculty, which is well-trained, all with
earned doctorates and very experienced. Our faculty members have made impressive
strides to become more research active and we are producing BS graduates at a rate
higher than in the previous reporting period. The small size of the faculty and the
program has allowed students to interact regularly with the faculty, which the students
view as a very positive feature. The friendly nature of the department and close
relationship between faculty and students make students feel comfortable and
motivated to study. We are always eager to assist students, and once they graduate, to
help them get into their desired graduate school or job of choice.

We are offering our students the opportunity to engage in research early on in their
major and the possibility to choose from a diversity of interesting research activities.
We are able to support our student research program with grant money awarded to our
faculty. We have given $4000 per year to physics majors from scholarships that were
endowed by A. Dixon Callihan, Donald C. Martin, Ralph P. Hron, and Dr. Thomas J. and
Mary A. Manakkil.

The faculty is also strongly committed to excellence in physics education. Our
faculty receives some of the best student evaluations in the COS. In addition, our
faculty members always welcome s t u d eanstracive comments to improve their
teaching. Our classroom demonstrations enrich our lectures by making topics more
relevant. Some of our faculty use the latest technology available to make our
discussions vibrant and exciting.

Our most highly used classroom, S277 has been renovated and transformed into a
high technology teaching center.
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Finally we are involved in a vibrant outreach and student enrichment program.

The main weakness of our program is that we are understaffed and we are lacking
space. To address these initial needs we are asking for more faculty positions and
space to allow our program to grow and to facilitate further research activity.

B. VIABILITY

1. Articulation Agreements:
There are no program specific articulation agreements with other institutions for delivery
of this program.

2. Off-Campus Classes:
The department has occasionally taught off-campus classes primarily to serve the need
to certify in-service high school teachers in physics. Last summer Dr. Orsini taught
Astronomy 500/500L to in-service teachers through RESA Il to help them with the
physics certification. The major difficulty is the offering of laboratory-based survey
courses because there are no acceptable labs off-campus. The problem can be solved
by finding money to bring these teachers to Marshall University.

3. Online Courses:
With regards to offering web-based instructional courses, we make some observations.
Various faculty members within our department certainly are conversant with web-
based instruction, with substantial expertise in HTML, Java, LaTeX to HTML
conversion, MathML, etc., and our faculty have also been early and strong users of
WebCT at Marshall, as a vehicle for providing supplemental course delivery information.
We feel, however, that it is neither advisable nor prudent to offer standalone physics
courses on the web for the simple reason that any professor/student web conversations
will necessarily require the transfer of mathematical expressions and relevant sketches
to distance learners, and such information transfer is currently prohibitively time-
consuming and problematic. | nst ead, we recommend the use of
OpenCourseWare initiative (http://ocw.mit.edu/index.html) providing freely-available
undergraduate and graduate courseware in physics and engineering to our students
who are interested.

4. Service Courses:
The department has an exceedingly large service course function, devoting more than
90% of its funds and 60% of its time, to the low-level service courses, including those
taught outside the department. The Conceptual Physics Course (PHY 101/101L) had a
total number of 620 students enrolled for the period of this 5 years review, and in the
General Physical Science Course (PHY 109/109L, PHY110/110L) we had 2283
students enrolled. In the General Physics Course (PHY201/202, PHY 203/204) we had
4393 students enrolled. In the Principles of Physics Course, that includes both physics
majors and other majors, we had 264 students. See Appendix VI.

5. Program Course Enroliment:
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About 40% of the Student Credit Hour production at the undergraduate level is for upper
division courses. Occasionally one-half of the total enrollments in upper-division
classes are non-majors. This has been especially true in PHY 350, which is taken
mostly by pre-medicine majors to prepare for the MCAT exam. Upper division courses
are also taken by in-service teachers to improve their physics content understanding.
See Appendix VI.

6. Program Enrollment:
The number of principal majors enrolled in our program has been small, but stable.
Over the past five years, we have had on average 19 students per year with physics as
the principal major, 3 students with physics as second major, 2 students with physics as
minor and have graduated 3 students per year. Over the past five years, Marshall has
averaged 3.8 BS degrees per year (Appendix VII). The trend data for the total
enrollment and program graduates is included in Appendix VIII.

7. Enrollment Projections:

The next five years will be even more exciting. Marshallé student enrollment is
steadily increasing, and the number of sections of undergraduate courses has been
increased to meet the demand. The department has three additional concentrations:
Applied Physics, Bio Physics and Medical Physics. We plan on recruiting vigorously to
make these programs successful.

AThe basic story |Iline of the STEM (Science,
Mathematics) crisis is, at this point, well known. In an increasingly interdependent and
technology-driven economy, America is falling behind. A substantial number of
students cannot perform basic math. U.S. students lag behind peers in international
comparisons of science and math knowledge and skills. Fewer American students than
ever are graduating from college with math and science degrees, and there is a
shortage of K-12 teachers in STEMfields.0 ( The Nati onal Council on

The following is a summary of information provided by the American Institute of
Physics (AIP). See: http://www.aip.org/statistics/trends/undergrad _degree.html. AIP
promotes the profession of physics, but also keeps careful records of long term trends
in physics education pedagogy, enrollments, and changes in national and industrial
needs.

Until 9/11/2001, the United States was importing degreed individuals from
overseas, but now security concerns have greatly reduced that flow. As a result, the
United States has had to step up home-grown STEM graduates, and in particular,
physics graduates. In physics, there has been a decade of growth in the number of BS
Physics graduates.
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The value of the Marshall University program is that small departments have been the
backbone of that maintenance and growth. The vast majority of BA Physics graduates
have come from small departments.

Figure 1. Average Number of Physics

Bachelor's Degrees Awarded, Figure 3. Percent of Physics Bachelors
1991 - 1993, by Type of Attending Graduate/Professional
Department School, by Undergraduate
Department Size
Percent
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Source: American Institute of Physics, Statistical Research Center: ?gmgjgigg gg:;:a ";3[53‘5‘“: lvoef g’;ﬁ"?ﬁ?;sRmﬁencén;z

1998-99 Bachelors Plus Five Study and 1997-93 Enroliments and ~ - S e y o
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Small Physics Departments have also prepared high quality BS students for graduate
school and public sector jobs.
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Figure 6. Percent Respondents Indicating High Satisfaction with Facets of
Undergraduate Education, by Department Type
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Their opportunities and career paths have been identical.

Table 1. Things That Are Not Affected by
Type of Department or Size of
Department

Whether or not physics bachelors held a career path job
Whether or not physics bachelors work in a STEM job
Number of interviews for a first career path job

Length of time spent looking for a first career path job
Number of offers for a first career path job

Perception that physics degree helped them get a first
career path job

Number of university resources used to find a first
career path job

Salary, when controlling for type of job, degree, years of
experience, gender, and hiring bachelor’s level
employees

1998-99 Bachelors Plus Five Study

Thus, we expect our enrollment in the BS physics degree to be crucial to our national
needs, and that our enroliments can only increase over time due to that need.



C. NECESSITY:

1. Advisory Committee:

We do not currently have a program Advisory Committee. However, any possible
changes in the B.S. program are discussed at length in department faculty meetings.
When changes have been agreed to be necessary, they are made by considering
national and local trends and needs.

It is desirable to give our students the opportunity to graduate in four years. To
that aim we streamlined our program such that this could be achieved without any loss
of rigor.

The state of West Virginia needs certified physics teachers. The College of
Education offers a B.A. in physics. With the approval of the College of Education, We
have continued to work on the content courses required for teacher certification to make
that curriculum more streamlined.

We also introduced three additional concentrations, applied, bio and medical
physics. We f eel that these concentrations wil/|
making it more attractive to incoming students interested in cross disciplinary studies.

2. Graduates:

We successfully tracked and kept in touch with 10 of our 13 graduates during the 5
years of the present review, which represents 77% of our alumni. Out of those, 3 went
on to major universities, including the lllinois Institute of Technology at Chicago,
University of California at San Diego, and Columbia University in New York to complete
a PhD program, one went to the Medical School and one is in the US Navy Nuclear
program. To this we are adding two alumni who are following a master graduate
program here at Marshall University. This represents a percentage of 54% of our
majors who were accepted into graduate schools. Two of our majors are employed as
high school teachers, and one as faculty at Marshall University. The start-up salary for
graduate school is about $20K and for teachers is about $40K per year. See Appendix
VIII.

3. Job Placement:

As a department, we do not interact with employers except when we are asked by
our graduates to write letters of recommendations. In such cases we have also
foll owed up with phone calls describing our

We do receive inquiries from other states needing graduates to fill their physics
teaching needs even if these graduates are not from the College of Education. This
information is then shared among our seniors and provides them with contacts with
these schools.

To make our graduates even more employable, we have added Applied Physics,
BioPhysics and Medical Physics concentrations.

As an institution, Marshall University has a great program that helps all of our
graduates. The Career Services Center is well staffed with quality people that provide
crucial services for our graduating seniors. One of the many services they provide is to
put our graduates in contact with many employers. At times, our department eagerly
provides additional information to help our graduates attain employment.
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V.

RESOURCE DEVELOPMENT (If applicable)
1. Vision

The Department of Physics and Physical Science at Marshall University will be
recognized for the distinction of its faculty, the pioneering research they and their
students perform, and the excellence of the education provided to all of our students.
Discoveries in pure science will expand our knowledge and enable us to have a
deeper understanding of the physical universe. We will also provide the expertise
and understanding of physical and related systems that are required, and essential,
for interdisciplinary partnerships. We will integrate the process of discovery, and the
discoveries, into the education of our students. We will engage our colleagues in the
Colleges of Science, Engineering, Education, and others at Marshall University and
elsewhere to jointly advance our understanding and application of science to provide
the benefits of science to society. We will engage diverse populations of learners
and develop innovative education initiatives and services, aiming for a student body
of undergraduate majors of superior intellect and accomplishment. We will give high
priority to the education of students from other disciplines by creating innovative
curricula to match their requirements and, we will educate them to the full extent of
their abilities. The students we serve will have the best professors, the finest
educational technology available, and a stimulating physical environment for their
classes. Our department will welcome women, minorities, and individuals from all
cultures to form an enriching and diverse community of physicists. We will produce
physics research at the forefront of science, physics degree students of the highest
rank, and, through education and outreach, a more science-literate society.

2. Mission

The mission of the Department of Physics and Physical Science at Marshall
University is to endow our majors with a solid foundation in the core subfields of our
discipline and to prepare them to be successful professionals. We aspire to build
and provide an environment where research and creativity in physics can flourish.

The overarching goal of our Physics degree is to provide students with a liberal
education, in an excellent learning environment, consisting on a broad array of
knowledge in physics, but also in the physical and natural sciences, such as
chemistry, biology, astronomy, mathematics, engineering, etc. The purpose of this
education will be of serving the citizens of West Virginia, the United States, and the
world through scholarship in the field of physics and closely related sciences.

3. Strategic Plan
Our strategic plan contains a set of objectives essential in meeting our goals:

V Faculty and staff excellence. A faculty and staff of the highest quality are
essential ingredients of a first rate department.

V Excellence in education. We are committed to giving all of our students the
highest quality education, with emphasis on critical thinking and analysis,
conceptual understanding, problem solving and ethical issues related to
science in general and physics in particular.
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V Integration of research and education. The department will develop and
maintain leadership in research and discovery, and will strive for the continual
integration of research and discovery into the educational experience.

V State-of-the-art facilities. Forefront and cutting edge physical facilities and
an excellent support staff are essential to meeting our research and
educational objectives.

V Engagement. Our faculty, staff and students will enthusiastically share their
knowledge of physics with the greater community, including K-12 students
and teachers of West Virginia, our alumni, and the general public.

4. Resources

The implementation of our vision, in which Physics will play a central role in the
University and College of Science Strategic plans, will require a significant increase
in resources, as well as reallocation of existing resources, to provide the personnel
and physical facilities necessary to achieve our goals. We envisage funding from a
partnership involving the College, University, the State, the Federal Government and
private fund raising. We expect to compete for such funding by matching our needs
and vision with appropriate funding sources. We expect support from the College
and University that will result in increased Federal funding. Additionally, we will ask
alumni and friends who share our vision for the future to take an active role in
making it reality. We will give high priority to the funding of chaired professorships,
undergraduate research, graduate fellowships, and the creation and support of
research and educational labs, essential for carrying out successfully our mission.

Our budget needs to be increased. When we compare the program review filed
five years ago with this one, we find a decrease in the yearly budget of about $2800.
Over the same period we show an average increase in the number of students of
about 20 per year. When we take into account an inflation rate of about 24% over
the five years period, we need a 25% budgetary increase just to keep pace.

We are currently improving the research component of our faculty. We have
replaced retiring faculty with new tenure-track faculty and 3 new term faculty. We
still lack expertise in some other areas of physics. As we move to the future we will
be looking to hire new faculty with diverse specialties. As opportunities arise, faculty
will be hired to perform competitive research as well as teach. We are poised to
become one of the most research productive departments in the COS and at the
same time continue being one of the best-practice teaching departments. We have
asked for an additional tenure-track or term faculty for the academic year 2012-2013
in order to continue with our mission. Retiring faculty have taught an average of 12
contact hours, whereas new faculty are coming in with reduced teaching loads.
Therefore we require two additional faculty for every retiring member. The new
faculty will be selected carefully to complement and fill gaps in the existing expertise.

If we really wish to bring ourselves up to the next level of excellence i one in
which more modern and relevant required courses are added to the B.S. core i
major changes are in order. For instance, a) offering an enhanced curriculum more
in line with high quality physics programs elsewhere in the United State, b) including
the electives and other modern courses of interest as required core courses, and c)
having the resources to offer core courses each year instead of only as every two
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years as is the historical model at Marshall. The increased instructional demands
are estimated to be 12-18 contact hours per semester. In order to meet the
increased demands for research, for supervising student research and Capstone
projects, and for offering additional core courses in the major, we project a need for
an additional three full-time, research-active tenure-track faculty in order to attract
and retain the brightest students.

In proportion to the number of new research-active tenure-track faculty lines
created, both office space and faculty laboratory research space would be required.
The COS is currently undertaking a detailed study of space allocation. It is our hope
that the result of this study will be the allocation of more space to our department.
We have requested the old physics department space now occupied by the radiation
lab in the basement of the COS. It is our hope that money can be found to
decommission the space to be returned for routine use. We would also hope that
space could be made available in the new R.C. Byrd Biotechnology building if
necessary.

The development of advanced experimental physics laboratory is an absolutely
essential component of a quality undergraduate curriculum. To address this
important need for resource development, we request funding to purchase the
necessary equipment for the following advanced experiments:

Item Laboratory Cost

High Sensitivity Gamma

Spectrometer Modern Lab/Demo $5,549.00
Alpha/Beta Detector Modern Lab/Demo $2,499.00
Fiber Optics Communication Modern Lab/Demo $699.00
Laser Communication Kit Modern Lab/Optics/Demo $659.00
Optical Trapping Optics/Modern/Biophysics $5,500.00
Zeeman Effect Optics/Modern $5,500.00
Swept Field NMR Modern/Biophysics $5,500.00
Quantum Analogs Modern $4,335.00
Sonoluminescence Modern $5,276.00
Magnetic Tourge Modern $2,955.00
202 Lab Computers PHY 202 $12,364.20
Office Computers faculty $9,000
Freebody software PHY 202 $500.00
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" MARSHALL

www.m arshall.edu

Office of Assessment & Program Review

June 7, 2011

Dr. Nicola Orsini, Chair
Physics
COS

Dear Nico:

The University Assessment Committee and | have completed our evaluation of the BS in Physics’
assessment of student learning. This letter will provide general comments and suggestions for
improvement. Although the scoring rubric we used to evaluate assessment reports was sent to you in
April, I will not include numerical ratings in this letter. The reason for this is that the rubric is still
relatively new and is continuing to be revised. At this time, | ask that you use it for formative purposes
to help improve your assessment plan. We also would appreciate your comments concerning this
rubric.

| appreciate the work you have done to improve the physics program. | applaud you for using
the ETS Major Field test. Although you have a small number of students and so must view trends over
time, this is useful in that it allows you to compare your students’ performance against a national
benchmark. It also allows you to assess national standards and use this information to revise your
curriculum, as you have done. Although you have a small number of students, it might be useful to
analyze your data according to the test’s topical categories, e.g. classical mechanics, electricity, etc.
Result, analyzed over time, might point to specific curricular areas that need strengthening. Your rate of
student presentations and publications also is impressive.

To improve assessment, | recommend that you reword your outcomes using measurable terms.
For example, instead of, “Students will possess knowledge,” try “Students will demonstrate knowledge.”
Instead of, “Students will possess deep understanding,” try “Students will analyze, synthesize, evaluate,
compare and contrast, etc.” Ask yourselves what you want your students to be able to do with their
knowledge and what your assignments and assessments are asking them to do.

Also, although | agree that acceptance of research for presentation and publishing such research
in peer-reviewed journal demonstrates the quality of the work, it would be helpful for faculty to assess
this work using rubrics. This would allow you to evaluate student strengths and weaknesses within this
process, helping to inform changes in learning activities. Also, you're still using the old assessment
report template. The new one is located at
http://www.marshall.edu/assessment/assessment forms.htm. Please see the rubric sent earlier for
additional reviewer comments.

Thanks to your faculty for attending the Program Assessment Workshop on Assessment Day.
During the academic year 2011 — 2012, | plan to meet with all programs to assist with further
development of assessment plans and look forward to meeting with and discussing your assessment
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plan with you. | will be in touch at the end of the summer about scheduling. If you have questions or
concerns, please let me know.

Sincerely,
Moawry E. Reynolos

Mary E. Reynolds
Director of Academic Assessment

C: Dr. Charles Somerville, Dean, COS



www.marshall.edu

Office of Assessment & Program Review

April 5, 2010

Dr. Nicola Orsini, Chair
Physics
COosS

Dear Nico:

The University Assessment Committee and | have completed our evaluation of the BS in Physics’
assessment of student learning. This letter will provide my general comments and suggestions for
improvement. Although the scoring rubric we used to evaluate assessment reports is attached, | 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, | ask that you use it for formative purposes to help improve your assessment plan. We also
would appreciate your comments concerning this rubric.

| commend you for using the ETS Major Field Test in Physics. This is a good tool that allows you
to both compare your students with national benchmarks and to evaluate strengths and weaknesses in
your curriculum. Do the test results break down performance into anything other than basic and
advanced physics? Also, do the questions require students to do anything besides “demonstrate
knowledge?” The reason I ask is that knowledge is the lowest cognitive level according to Bloom'’s
taxonomy. If the questions require students to analyze, compare and contrast, evaluate, synthesize, etc.
this might inform how outcomes are written.

How is students’ lab work evaluated? Is a rubric used to evaluate capstone work? | would
agree, though, that acceptance of this work at national conferences and in peer-reviewed journals is a
testament to its quality. | would like to meet with you after Assessment Day to discuss ways to write

more measurable outcomes and to develop rubrics.

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

Sincerely,
Mowry E. Reynoldy

Mary E. Reynolds
Director of Academic Assessment

C: Dr. Charles Somerville, Dean, COS
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www.m arshall.edu

Office of Assessment & Program Review
April 7, 2009

Dr. Nicola Orsini, Chair
Physics
COoS

Dear Nico:

The University Assessment Committee and | have completed our evaluation of the BS in Physics’
assessment of student learning. This letter will provide my general comments and suggestions for
improvement. Although the scoring rubric we used to evaluate assessment reports is attached, | 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 not
shared with programs before this assessment cycle, I'm not comfortable using it to give programs a
formal rating this year. However, | ask that you use it for formative purposes to help improve your
assessment plan. We also would appreciate your comments concerning this new rubric.

Your report shows that you are making strides in assessing student learning within the Physics
program. However, while using the Physics Major Fields test is a wonderful thing to do, | strongly
encourage you to supplement this assessment with authentic assessments throughout your curriculum.
I'm sure your students engage in research, presentations, and other types of projects that would allow
them to demonstrate mastery of the student learning outcomes you identify for your program. | would
recommend that, as a first step, you develop student learning outcomes. Then, | recommend that you
identify where (and in how many places) within the curriculum each outcome is assessed. Then, after
you have identified your assessment instruments, you should develop detailed scoring rubrics for each.
Finally, you should determine an assessment schedule that allows you to conduct an in-depth
assessment of only a portion (about %) of your outcomes each year. | would be glad to meet with you to
work on this plan.

Regarding your program’s student learning outcomes, | only saw two on your report and they
were both stated at the lowest level of learning, knowledge, i.e. “Students will demonstrate knowledge
of introductory physics and advanced physics.” 1 know that students in your program have many
opportunities to analyze and evaluate concepts, etc. and would be happy to help you develop student
learning outcome statements that reflect what they do in your curriculum.

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.
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Sincerely,
Mary E. Reynolds

Mary E. Reynolds
Director of Academic Assessment

C: Dr. Wayne Elmore, Interim Dean, COS
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