








APS Forum on Education

Fiona Goodchild, University of California, Santa Barbara
FGoodchild APS08.ppt

Fiona Goodchild described two new courses designed and taught
by research faculty and education staff at the California Nano-
systems Institute (CNSI) at UC Santa Barbara for both under-
graduate and graduate students. The first course, INSCITES,
aimed at first and second year students who are interested in the
impacts of science and technology in society, is team taught by
three Graduate Teaching Scholars from across engineering, sci-
ence and social sciences. The second course, entitled the Prac-
tice of Science is focused on science and engineering majors
interested in scientific research and related career opportuni-
ties; it focus on the nature of scientific discovery, the role of
graduate researchers and faculty, the challenges of collabora-
tion across disciplines and the mechanisms for funding research
in academia and industry.
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Educating the Workforce for the Nanotechnology
Industry at CNSE

Pradeep Haldar, University at Albany

The final speaker in this first session was Pradeep Haldar from the
College of Nanoscale Science and Engineering (CNSE) of the Uni-
versity at Albany, the first college in the world dedicated to research,
development, education, and deployment in the emerging disciplines
of nanoscience, nanoengineering, nanobioscience, and nanoeconom-
ics. CNSE’s NanoTech complex is a $4.2 billion, 450,000-square-
foot facility that has attracted over 250 global corporate partners and
is the most advanced research complex of its kind at any university
in the world. The proposed undergraduate curriculum constitutes a
four-part educational program comprised of a ‘Foundational Prin-
ciples’ component, a ‘Core Competency’ component, a ‘Concentra-
tion” component and a ‘Capstone Research/Design’ component.

Session Q7: Undergraduate Nanotechnology and Materials

Physics Education Il

Peter Collings, Swarthmore College

The Role of Engineering Design in Materials
Science and Engineering Curricula

Emily Allen, San Jose State University
http://www.engr.sjsu.edu/~eallen/Presentations/APS _Mar08.ppt

Materials science and engineering programs have the dual re-
quirement of educating both future scientists and future engi-
neers. Graduating B.S. students need to be ready for engineering
practice, yet may also be readied for graduate study and research.
Design activities occur in many aspects of the profession and
may be practiced by both scientists and engineers, however it
is engineering curricula, not science curricula, that tend to fo-
cus explicitly on design. Accredited programs within colleges of
engineering are required to emphasize engineering practice and
design, while still providing the necessary conceptual develop-
ment of the underlying science.

What Quantum Dots Can Do For You

Gregory Salamo. University of Arkansas

The study of nanosize materials is an emerging area of research
that requires a background in both chemistry and physics. Quan-
tum dots can be made cheaply, thereby providing a base from
which to study both process engineering and the science of these
materials. A simple question such as “Can we engineer greater
homogeneity of dot shape and size?” provides an opportunity
for students to gain the complementary skills associated with
design and basic research. By teaming undergraduates from dif-
ferent majors and by working with industry on problems they

face, undergraduates leave with a broad and realistic education
in nanoscience.

An Interdisciplinary Program in Materials
Science at James Madison University

Chris Hughes, James Madison University

http://csma3 1.csm.jmu.edu/physics/hughes/MarchMtgTalk08.

swf

As part of a program in materials science that is now a decade
old, James Madison University established a Center for Materi-
als Science, which provides seed money for research, support
for students, and motivation for departments to participate in the
program. Courses exist at both the introductory and intermedi-
ate level that are cross-listed between departments, and students
are encouraged to participate in materials science research. This
program has invigorated on-campus research and forged links
between faculty in several departments. In addition, this research
across departments provides an opportunity for it to feed back
directly into the classroom.

Use of Clickers and Sustainable Reform in Upper-
Division Physics Courses

Michael Dubson, University of Colorado
http://www.colorado.edu/physics/Educationlssues/talks
posters/2008 APSTalkDubson.ppt

Course reform at the introductory and intermediate level began
with the introduction of clicker questions in lecture, peer instruc-
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tion, and an added emphasis on conceptual understanding and
qualitative reasoning. Such conceptual training improves rather
than dilutes traditional, computationally intensive, problem-solv-
ing skills. This reform is now being extended into upper-division
courses. In order to be successful, such a reform must start with
a department-wide consensus and agreed-upon measures of suc-
cess.

Thinking Like A Physicist: Condensed Matter
and Materials Physics in the Paradigms in Physics
Curriculum at Oregon State University
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Janet Tate, Oregon State University
http://www.physics.oregonstate.edu/~tate/MarAPS2008 Tate

Paradigms.pdf

The Paradigms in Physics program at Oregon State University
organizes the upper-level undergraduate physics curriculum in a
way that intentionally blurs traditional sub-disciplinary boundar-
ies and makes use of many interactive pedagogical techniques.
Condensed matter physics and materials science content appear
in many places in the early curriculum, culminating in a capstone
course in solid state physics. A mix of analytic, computational,
and research approaches are employed.

Session U7: Physics Demonstrations and Strategies for

Teaching and Public Outreach
Jim McGuire, Tulane University

Bringing Nano to the Public Through Informal
Science Education

Wendy Crone, University of Wisconsin—Madison.

Prof. Crone reported on tested methods for effectively communi-
cating concepts about nanoscale science and engineering. Her talk
gave an introduction to the informal science education field, dis-
cussed the art of honing your message into clear and realistic learn-
ing goals, described methods for understanding your audience and
their background, and helped researchers to appreciate the limits
of what can be learned in one experience. It also reviewed what
the public currently understands about nanoscale science and en-
gineering and the challenges that these (mis)understandings cre-
ate for museums and researchers. These insights were developed
through her experience directing a internationally recognized edu-
cation development enterprise focused on the theme of “Explor-
ing the Nanoworld” for 6 years with the UW Materials Science
Research and Engineering Center (MRSEC) on Nanostructured
Materials and Interfaces. The MRSEC Interdisciplinary Education
Group website is located at: www.mrsec.wisc.edu/nano Email:
crone@engr.wisc.edu

Preparing minority undergraduate students for
successful science careers

Murty A. Akundi, Xavier University of Louisiana

In the view of Jim McGuire, session chair, Xavier of New Orleans
has a reputation as the leading historically black college produc-
ing African American undergraduates in science. Xavier has been
#1 among the minority serving institutions in graduating the high-
est number of physics graduates for the past 10 years. They are
also # 1 in physical sciences and sending most students to medical
schools. Email: makundi@xula.edu

“Wow” is good, but “I see” is better—techniques for
more effective Physics demonstrations

Stephen Collins, Lusher Charter School, New Orleans
http://socraticbrain.com/demoTechniquesAPS.ppt

Lusher focuses on a high-academic college-preparatory curricu-
lum, with early college credit classes through Tulane University
and Advanced Placement courses, incorporating the arts through-
out the curriculum. Mr. Collins discussed educational best prac-
tices in the context of science demonstrations, and modeled the
techniques for the audience. A series of demonstrations utiliz-
ing a microwave oven were used as examples through which
the audience was engaged in predicting outcomes, observing,
measuring, and analyzing. Email: mrstephencollins@gmail.com

Gravity—The Engine of the Universe
John Thacker, LIGO and Covington High School, Covington, LA

The LIGO (Laser Interferometer Gravitational-Wave Observa-
tory) Science Education Center has over 40 interactive, hands-
on exhibits that relate to the science of LIGO. The center hosts
field trips for students, teacher training programs, and tours for the
general public. One may explore science concepts such as light,
gravity, waves, and interference; learn about LIGO’s search for
gravitational waves; and interact with our scientists and engineers.
Email: thacker j@ligo-la.caltech.edu

Sparks Fly with Physics
Robert McGuire, Sci-Port Discovery Center.

Sci-Port is a private, non-profit organization with a rotating gov-
erning board of community leaders and a staff of scientists, edu-
cators and business professionals. The center opened November
21, 1998 on the Shreveport-Bossier City downtown riverfront.
Since opening, people of all ages have explored the fun of sci-
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ence, technology and math provided by Sci-Port’s programs,
exhibits and educational environments. Sci-Port’s partnerships
with school systems, effective collaborations with community
organizations and diverse public/private support have estab-
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lished the science center as a cornerstone in the economic and
educational development of the southern region and a leader
of informal science education in the state of Louisiana. Email:
rmcguire@sciport.org

Invited Education Sessions of the 2008 APS April Meeting

Session B4: How to Communicate Physics to the General
Public Using Books and Articles

(co-sponsored by the Forum on Physics and Society and the Forum on Education)

Art Hobson , University of Arkansas

Writing about, and teaching, physics for non-scientists

Art Hobson, University of Arkansas
http://www.aps.org/meetings/multimedia/april2008/upload/
April2008-B4-1-Hobson.pdf

Physicists must communicate their knowledge to the general pub-
lic because, as the American Association for the Advancement of
Science puts it, “without a scientifically literate population, the
outlook for a better world is not promising.” This talk, by Art Hob-

son of the University of Arkansas, presented tips about writing
for non-scientists, based on his physics textbook for non-science
college students, Physics: Concepts and Connections, now in its
fourth edition and in use on 130 campuses, and also on his bi-
weekly hometown newspaper column. Lessons learned include the
process of organizing and writing a textbook, tips for writing effec-
tive prose, dos and don’ts when writing for non-scientists, choice
of subject matter, being relevant to the needs of non-scientists, and
unifying one’s book through the use of such general themes as “the
scientific process,” or “energy.”

Session D7: Physics Demonstrations and Strategies for

Teaching and Public Outreach
Jack Wiegers, Washington University

Youth Exploring Science

Diane Miller, St. Louis Science Center
http://www.aps.org/meetings/multimedia/april2008/upload/
April2008-D7-1-Miller.pdf

Diane Miller’s presentation Youth Exploring Science described
engaging underserved students to think about what they would like
to learn and be able to do. She told a great story about groups of
students who participated in the Youth Exploring Science (YES)
program becoming engaged and doing interesting projects that
the students selected. She described clearly how she set behav-
ioral and intellectual expectations for these students and how the
students grew and came to meet these expectations. She also de-
scribed how participation in the program enhanced their learning
in the classroom.

Searching for Truth: The Modeling Method of
Instruction

James Cibulka, St. Louis Area Physics Teachers
http://www.aps.org/meetings/multimedia/april2008/upload/

April2008-D7-2-Cibulka.pdf

Jim Cibulka’s presentation Searching for Truth: The Modeling
Method of Instruction described an important facet of making
school science mirror professional science. He described his own
journey in learning how to construct simple but refineable models
that build upon one another. Further he gave examples drawn from
his classroom that showed how his students gain skills in develop-
ing verbal, graphical, and analytic models.

Active Learning in a Large General Physics
Classroom

Rebecca Trousil, Washington University

Rebecca Trousil’s presentation Active Learning in a large General
Physics Classroom described her teaching strategies in a calculus-
based physics course that uses the text Six Ideas that Shaped Phys-
ics and teaching methods of Thomas A. Moore (Pomona College).
She divides each class period in parts that address two-minute
problems, examples, mini-lectures, and interactive demonstra-
tions. Each of these parts requires student to be active learners
both inside and outside of classes. Strategies were discussed for
accomplishing this. Each part, within the class, is characterized by
class participation through discussing and answering questions by
holding up numbered cards.
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Session H4: Undergraduate Education in Nuclear Physics

(co-sponsored by the Division of Nuclear Physics and the Forum on Education)

Con Beausang, University of Richmond

Conference Experience for Undergraduates

in the Division of Nuclear Physics-10 Years
Running

Warren Rogers, Westmount College
http://www.aps.org/meetings/multimedia/april2008/upload/
April2008-H4-1-Rogers.pdf

For ten years, undergraduate students have participated in the
fall meetings of the Division of Nuclear Physics. Each year ap-
proximately 75 students attend the meeting and present their
research in a very well attended poster session. As well they
participate in other activities specifically designed for them:
nuclear physics seminars, reception, graduate school informa-
tion session, etc. The “Conference Experience for Undergradu-
ates” (CEU), supported by the National Science Foundation,
the Department of Energy (through the national labs), and the
Division of Nuclear Physics, awards travel and lodging grants
based on the merit of the student’s research. The CEU program
has received broad enthusiasm and support from the nuclear
physics community. For the 10th anniversary CEU, a special
mini-symposium was organized at which former CEU students
(now professors, post-docs, and graduate students) presented
their current research and spoke briefly on the impact that un-
dergraduate research and conference participation had on their
career paths. Tracking of CEU students has begun in an effort to
assess the impact of the program on retention in nuclear science
and physics in general.

Research in an Undergraduate Physics
Department

John Shriner, Tennessee Technological University

http://www.aps.org/meetings/multimedia/april2008/upload/
April2008-H4-2-Shriner.pdf

The Physics Department at Tennessee Technological Universi-
ty has been emphasizing nuclear physics for over 30 years and
at one point had a faculty of nine, all of whom were nuclear
physicists. Support from the Department of Energy has led to
an emphasis on undergraduate research since 1979. Although
the department graduates an average of only two students per
year, over 70% of the graduates in the past 20 years have gone
on to graduate school in some area, and nearly 25% of those
graduates have received or are pursuing a Ph.D. in nuclear
physics. In recent years, the number choosing nuclear physics
has increased, perhaps due to the students’ experience with the
CEU program.

U.S. Workforce and Educational Facilities’

Readiness to Meet the Future Challenges of
Nuclear Energy

Sekazi Mtingwa, Massachusetts Institute of Technology

http://www.aps.org/meetings/multimedia/april2008/upload/
April2008-H4-3-Mtignwa.pdf

Due to the recent U.S. interest in expanding nuclear power, the
American Physical Society’s Panel on Public Affairs sponsored
a study of the U.S. workforce and educational facilities’ readi-
ness for three scenarios out to the year 2050. They are main-
taining the current number of nuclear reactors, significantly
increasing the number, and significantly increasing the number
while recycling spent fuel. This talk reports on the progress of
that study.
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Session J5: US Particle Accelerator School (USPAS) Session

(co-sponsored by the Division of Physics of Beams (DPB) and the Forum on Education)

Ernest Malamud, University of Nevada, Reno

This session, jointly sponsored with DPB and chaired by Linda
Spentzouris (Illinois Institute of Technology) reviewed the role
and experiences with the US Particle Accelerator School.

Overview of USPAS and its role in educating the next
generation of accelerator scientists and engineers

William Barletta, Director of the USPAS, MIT, Fermilab
http://www.aps.org/meetings/multimedia/april2008/upload/
April2008-J5-1-Barletta.pdf

William Barletta began the session with a nice overview of the
functioning of the USPAS. Accelerators are essential engines
of discovery in fundamental physics, biology, and chemistry.
Particle beam based instruments in medicine, industry and na-
tional security constitute a multi-billion dollar per year indus-
try. Yet only a handful of universities offer any formal training
in accelerator science. The reasons are several and detailed in
Barletta’s talk. The USPAS fills this gap. It is a highly suc-
cessful educational paradigm that, over the past twenty-years,
has granted more university credit in accelerator/beam science
and technology than any university in the world. Barletta then
outlined the way the USPAS functions. Students come from
all corners of the world, from universities, laboratories, pri-
vate companies, government and the military. Some students
have been in the field for many years and are interested in a
“refresher” course, while others are full-time students look-
ing for additional classes to add to their education. Qualified
teachers are chosen from national laboratories, universities
and private industry.

USPAS from a student’s perspective: learning about
accelerator physics.
Evgenya Smirnova, Los Alamos

http://www.aps.org/meetings/multimedia/april2008/upload/
April2008-J5-2-Smirnova.pdf

Barletta’s talk was followed by Evgenya Smirnova (Los Alamos)
who gave the audience the perspective of the student. Overall,
graduate education in the US is widely considered to be of the
highest quality with students from around the world entering our
Universities. Smirnova discussed the difference between the US
and European (in particularly, Russian) graduate programs and
pointed out how the USPAS became an essential part of her gradu-
ate education in accelerator physics and compensated for the lack
of coursework at MIT. Dr. Smirnova, in her talk, pointed out places
where she felt the school could be improved.

The USPAS from the perspective of the instructor

Michael Syphers, Fermilab
http://www.aps.org/meetings/multimedia/april2008/upload/
April2008-J5-3-Syphers.pdf

The final talk in the session was presented by Michael Syphers
(Fermilab) who has taught in several schools and presented his
perspective as an instructor. He examined the evolution of the U.S.
Particle Accelerator School from the perspective of one instruc-
tor teaching graduate students, undergraduate students, accelerator
professionals and other “interested parties,”” throughout the history
of the school’s university credit program.

Session L4: Why We Should Double the Number of
Undergraduate Degrees in Physics

Ted Hodapp, APS

Statistics and Rationale for the Doubling Initiative

Ted Hodapp, American Physical Society
http://www.aps.org/meetings/multimedia/april2008/upload/
April2008-L.4-1-Hodapp.pdf

Leading off, Ted Hodapp, Director of Education and Diversity for
the American Physical Society presented data on the significant
needs in the community including workforce needs in high school
teachers, nuclear industry and medical physics. In addition, demo-
graphics of women and minorities in physics show that to bring
these groups on par with the majority will require increasing their
participation by at least a factor of two. Ted also briefly described

current efforts toward addressing this situation including partici-
pating in the Physics Teacher Education Coalition (www.PTEC.
org), adopting recommendations from the SPIN-UP report (www.
aapt.org/Projects/ntfup.cfm), and considering issues of “climate”
in departments that impact participation of under-represented
groups.

SPIN-UP and the Recent Increase in the Number of
Undergraduate Physics Majors
Robert Hilborn, University of Texas, Dallas

http://www.aps.org/meetings/multimedia/april2008/upload/
April2008-L4-2-Hilborn.pdf
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Bob Hilborn spoke next with a review of SPIN-UP (Strategic Pro-
grams in Undergraduate Physics). This report, a result of a national
task force that studied decreasing enrollments in physics, compiled
case studies from direct site visits with institutions that were buck-
ing the trend. Bob also provided a more informal follow up with
institutions like the University of Washington that have signifi-
cantly increased their production of undergraduate physics majors
and found that typically these institutions have implemented many
of the SPIN-UP recommendations.

Undergraduate Program at the University of
Washington
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David Boulware, University of Washington

David Boulware, chair of the University of Washington’s physics
department, completed the set of talks by relating how his depart-
ment has managed to rise to near the top of the list of departments
that produce physics majors. Although he downplayed an active
transformation, it was clear that the department pays particular at-
tention to the introductory courses through the advances of their
physics education group led by Lillian McDermott, and espouses
good connections with their undergraduates in a wide variety of
ways from alternative degree tracks to social connections.

Session T7: Excellence in Physics Education Award Session

Larry Woolf, General Atomics

Excellence in Physics Education Award Talk:
Development of research-based and research-
validated curriculum by the Physics Education
Group at the University of Washington

Peter Shaffer, University of Washington
http://www.aps.org/meetings/multimedia/april2008/upload/

April2008-T7-1-Shaffer.pdf

Peter Shaffer, representing the award winner, started the session
by discussing the history of the Physics Education Group at the
University of Washington. They have been conducting research on
the learning and teaching of physics, developing research-based
and research-validated curricula, and have been deeply involved in
preparing K-12 teachers to teach physics and physical science by
inquiry. More recently, the group’s work has expanded to include
topics beyond the introductory level such as thermal physics, spe-
cial relativity, and quantum mechanics.

Physics by Inquiry: Deepening Understanding from
Elementary Teachers to University Faculty

Jill Marshall, University of Texas, Austin
http://www.aps.org/meetings/multimedia/april2008/upload/
April2008-T7-2-Marshall.pdf

Next Jill Marshall discussed the impact of the University of Wash-

ington’s Physics by Inquiry program on the depth and detail in
which it allows students to develop their understanding of topics
in basic physics and reflect on that understanding. Physics by In-
quiry has provided a platform for learners at all levels, from stu-
dents taking their first college science course, to those with gradu-
ate degrees and teaching experience at the college level, including
physics education researchers, to enhance their understanding of
physics and how it is learned. In addition, by requiring students to
expose their thinking, this curriculum has enabled further research
into student understanding.

The Impact of the Washington Physics Education
Group on the Teaching and Learning of Introductory
Physics

Gary Gladding, University of lllinois
http://research.physics.uiuc.edu/PER/details.asp?paperid=127

Gary Gladding then described the significant impact that the
University of Washington Physics Education Group has had on
physics instruction through their development of research-based
instructional materials. He focused on the use of their Tutorials in
Introductory Physics in introductory college-level physics classes,
which were designed to target the very real conceptual difficul-
ties that these students have with classical physics topics. He then
described the implementation of these materials at a variety of in-
stitutions and their impact on student performance.
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Session X4: Programs to Prepare Teaching Assistants to Teach

(co-sponsored by the Forum on Graduate Student Affairs and the Forum on Education)

Peter Shaffer, University of Washington

The invited session “Programs to prepare teaching assistants to
teach” at the 2008 April APS Meeting illustrated three systematic
and ongoing programs for the professional development of gradu-
ate and undergraduate teaching assistants (TAs). Each invited
speaker described a program designed to leverage the standard de-
partmental teaching assignments to help prepare TAs—not only for
their current teaching responsibilities—but more broadly for their
future roles as instructors of physics.

Preparing Undergrads to Teach (Well)

Steve Pollock, University of Colorado
http://www.aps.org/meetings/multimedia/april2008/upload/
April2008-X4-1-Pollock.pdf

Steve Pollock described a comprehensive and wide-ranging pro-
gram for ‘learning assistants’ (LAs) that encompasses not only
several science departments at Colorado but also the College of
Education. The LA program provides an opportunity for under-
graduates who are interested in teaching at the K-12 levels to learn
about physics education and obtain first-hand teaching experience
in the small group tutorial sections offered by the department. Fac-
ulty in the College of Education augment this experience by con-
necting the teaching experience of the students to research on how
students learn and what is currently regarded as ‘best practice’ in
K-12 classrooms. This program, which has proved popular among
undergraduates, encourages them to think seriously about careers
as precollege teachers.

Professional development of graduate TAs: The
role of physics education research

Physics
Teacher
Education

MacKenzie Stetzer, University of Washington
http://www.aps.org/meetings/multimedia/april2008/upload/

April2008-X4-2-Stetzer.pdf

MacKenzie Stetzer discussed the extensive TA preparation pro-
gram associated with the introductory calculus-based course at the
University of Washington. This program, which is based on Tuto-
rials in Introductory Physics, is required of all graduate students in
the Physics Department during their first year of teaching. The TAs
are provided with a structured teaching experience that helps them
understand some of the specific problems that introductory stu-
dents encounter in learning physics and illustrates ways of teach-
ing that have proved effective in promoting student learning. The
effect of this program has been extensively documented and has
formed the basis for similar programs at other institutions.

Preparing and Sustaining Teaching Assistants

Ken Heller, University of Minnesota
http://www.aps.org/meetings/multimedia/april2008/upload/
April2008-X4-3-Heller.pdf

Ken Heller presented an overview of the long-term, systemic
approach that the Department of Physics at the University of
Minnesota has taken to the preparation of teaching assistants.
A primary goal is to make the experience valuable for not only
the teaching assistants, but everyone involved in the course. The
teaching assignments are designed to emphasize the role of the
TAs as coaches for the students. The TAs are supported by a five
day orientation, a weekly seminar program, a system of mentor TAs,
and ongoing meetings with the course instructor to help ensure that their
actions as TAs are an integrated part of the course.

Section on
Teacher Preparation

—
From the Editor of the Teacher Preparation Section

John Stewart

The annual Physics Teacher Education Coalition (PTEC) confer-
ence was held February 29th and March 1st in Austin, Texas. Gabe
Popkin provides an overview of the conference. This article is
reprinted from the first annual Physics Teacher Education Coali-
tion (PhysTEC) newsletter released this spring. The full article is
available at phystec.org. The next PTEC conference will be held
in Pittsburgh immediately preceding the APS March Meeting. The

conference theme is “Institutional Change” and conference infor-
mation will be posted at ptec.org as it becomes available.

Four new PhysTEC sites were added last summer: Cornell Uni-
versity, Florida International University, the University of Minne-
sota, and the University of North Carolina at Chapel Hill. Lau-
rie McNeil, chair of the University of North Carolina Physics &
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Astronomy Department, discusses starting a teacher preparation
program at an R1 university. Laird Kramer of Florida International
University (FIU), an urban university that educates more His-
panic students than any other institution in the country, reports on
the FIU program and its connections with CHEPREO, the inter-
regional grid-enabled Center for High Energy Physics Research
and Education Outreach. Laird reports not only an increase in
the number of teachers produced by FIU, but also a dramatic
increase in the number of physics majors since the inception of
the program. Teacher preparation is not only an important activ-
ity valued by the community and the state, it can also support
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the research mission. Monica Plisch discusses the use of teacher
preparation activities as part of the “broader impacts” require-
ments of NSF grants.

Finally, I am happy to announce that the newly redesigned PTEC
website, ptec.org, is available. The site contains PTEC news and
events, conference proceedings, and a growing collection of ma-
terials on teacher preparation.

John Stewart is a professor of physics at the University of Arkan-
sas. Email: johns@uark.edu

2008 PTEC Conference: “Master Teachers: Change Agents for

Teacher Preparation”
Gabe Popkin, American Physical Society.

Reprinted from PhysTEC News, Volume 1, Spring 2008.

The 2008 Conference on the Preparation of Physics and Physical
Science Teachers was held in Austin, Texas on February 29th and
March 1st. For the second straight year, the conference attracted
a capacity crowd of around 120 physics and education faculty,
administrators, K-12 teachers, and students, who soaked up two

Helen Quinn (Stanford Linear Accelerator Center, APS Past Presi-
dent), Stamatis Vokos (Seattle Pacific University), and Valerie Ote-
ro (University of Colorado at Boulder) have an animated discussion
between conference sessions. Photo by Ted Hodapp.

packed days of 90-minute workshops given by national experts on
master teachers, assessment and evaluation, curriculum and teach-
ing methods, and institutional partnerships.

Among the best-attended sessions were Ed Prather’s workshop on
interactive pedagogy, “Are you really teaching if no one is learn-
ing?” and Bob Beichner’s workshop on his “Student Centered
Activities for Large Enrollment Undergraduate Program (SCALE-

UP).” Also very popular was a full-day workshop at the University
of Texas at Austin on UTeach, one of the best-known and most
successful math and science teacher preparation programs, which
is now being replicated at twelve universities around the coun-
try through grants from the National Math and Science Initiative
(NMSI).

Along with the workshops and plenary sessions, the conference
provided an opportunity for members of the physics education
community to connect with colleagues in other disciplines and
with university administrators. Representatives from NASULGC
(the National Association of State Universities and Land-Grant
Colleges) the American Chemical Society, and Math for America
led workshops and organized planning sessions for future multi-
disciplinary initiatives in science and math teacher education.

Attendees provided overwhelmingly positive feedback on the
program, and many told us that the Conference’s compact size
and intense focus created a particularly rich environment for
teaching, learning, and networking. Valerie Otero, a University
of Colorado Education Professor, remarked on the collegial at-
mosphere—"there were no ‘knowers,” only learners. The prob-
lem of preparing qualified physics teachers is so hard that every-
one is looking for someone who knows the answer.”

To build on the conference’s success, project leadership plans to
continue seeking out ways to engage physics departments and in-
stitutions in teacher education. The 2009 PTEC Conference, with
the theme “Institutional Change,” will take place in Pittsburgh on
March 13th and 14th, preceding the APS March Meeting. Project
leader Ted Hodapp says, “At a time when policy makers are re-
quiring more students to take physics in our nation’s already un-
derstaffed classrooms, it is critical that we turn the excitement and
momentum from the PTEC Conference into action, and results.”

Gabriel Popkin (popkin@aps.org) works on education projects for
the American Physical Society. He graduated in 2003 with a B.A.
in physics from Wesleyan University.
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Doing the Right Thing (and in the Right Place): Starting a Teacher
Preparation Program at a Research University

Laurie E. McNeil

An institution classified by the Carnegie Foundation as “RU/VH”
(research university, very high research activity) rarely considers
the preparation of high school teachers to be a central part of its
mission. Its faculty members tend to concentrate instead on pro-
ducing new knowledge and preparing the future professoriate. My
own institution’s mission statement highlights undergraduate and
doctoral education and discovering knowledge, but only at the
very end (almost as an afterthought) are we charged to “address,
as appropriate, regional, national and international needs.” At such
institutions the reward system is clear: professors with high-profile
research programs resulting in significant and highly-cited publi-
cations, abundant grant funds, and doctoral students who become
outstanding faculty members are rewarded with endowed chairs,
salary increases, and great respect both inside and outside the insti-
tution. Outstanding classroom teachers are rewarded with the high
regard of their students and perhaps a university teaching award.
But producing high school teachers is not something for which a
reward mechanism typically exists for faculty at a RU/VH institu-
tion.

However, especially at a state institution, this often-overlooked
part of the mission statement may be among the most visible and
valued parts of what external constituencies expect the institution
to do in exchange for the public financial support it receives. Even
relatively modest efforts toward solving a serious and widely-rec-
ognized problem can have significant benefits in public good will,
a fact not lost on Provosts, Chancellors, and Presidents of univer-
sities. A department that is willing to establish a teacher-training
program “because it is the right thing to do” may well be able to
obtain the resources necessary to do so without significantly com-
promising its pursuit of excellence in research. That has certainly
been the case at my institution.

The School of Education (SOE) at the University of North Caro-
lina—Chapel Hill (UNC-CH) sees its role within this research in-
stitution as providing strong research and graduate education (not
just teacher preparation) in which new knowledge is generated and
teachers and administrators are educated to become leaders. It has
not had a bachelor’s-level program for high school teacher prepa-
ration for at least a decade, though it does have a small Master of
Arts in Teaching (MAT) program. Until recently, the Physics &
Astronomy department had essentially no involvement in teacher
preparation beyond teaching a few SOE students in our introduc-
tory classes.

In spring 2006, the Chairs of the science departments in the Col-
lege of Arts & Sciences (CAS) responded to an overture from the
Dean of the SOE to form a partnership to produce high school
science teachers. All of us were concerned about the quality of the
teaching of our subjects in North Carolina high schools and the

resulting preparation of the students who matriculate at UNC-CH,
as well as the level of science literacy of our state’s high school
graduates and its implications for an informed citizenry. Geology
was well aware that a new North Carolina requirement that all high
school students take a course in “Earth/Environmental Science,”
together with the small number of teachers with geology back-
grounds, meant that large numbers of students were being taught
geology by people who know very little about it. Physics and geol-
ogy were both eager to increase the number of majors in our de-
partments, and biology and chemistry wanted to offer alternative
career paths to the many “post-pre-med” students who come to
realize that medical school is not in their future. We were all aware
that there could be political advantages if our institution were to be
seen by external constituencies as helping to alleviate the shortage
of highly-qualified science teachers.

The program we conceived, called UNC-BEST (UNC Baccalaure-
ate Education in Science and Teaching), was built on the existing
alternative licensure (“lateral entry”) program that the SOE oper-
ates for professionals in other fields who wish to become licensed
as teachers. In it, physics, biology, chemistry or geology majors
can meet all (or almost all) of the requirements for licensure by
the time they complete the BS or BA degree in their science field.
They take a focused and intensive set of three Education cours-
es, plus one course in the pedagogy of their science that is taught
within their major department and counts toward the requirements
for their major. By very careful construction of the syllabi of the
four required courses we were able to meet all of the standards for
licensure (including required fieldwork) set by the North Carolina
Department of Public Instruction (NCDPI) within this extremely
compact program. Further, the courses in the program fulfill gener-
al education requirements (in social science and experiential edu-
cation) in the CAS. The students need to use only one free elective
to meet the licensure requirements—a critical factor in attracting
students pursuing our rigorous BS curricula.

The final requirement for licensure is 10 weeks of full-time stu-
dent teaching, which our students manage in one of two ways. If
through a combination of AP/IB credit and summer school atten-
dance they are able to fulfill all their degree requirements by the
end of the fall semester of their senior year, they can do their stu-
dent teaching in the spring semester and graduate after four years
with a science degree and eligibility for licensure as teachers.
Otherwise they can complete their science degrees and the teacher
preparation course requirements in four years and then be hired as
a full-time teacher with a provisional license the following school
year under the alternative licensure program. They receive coach-
ing and supervision from members of the SOE faculty (registering
as licensure-only students for this purpose), and upon successful
completion of a year of teaching are eligible for full licensure.
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The next step was to implement the program we designed, which
required appropriate personnel. In order to develop and teach the
new pedagogy courses within the science departments, we needed
instructors who were well-versed in the relevant science, the theo-
retical and practical aspects of effective pedagogy, and the North
Carolina Standard Course of Study that public school teachers
must teach. Further, NCDPI requires that the instructors for the
pedagogy courses be licensed as teachers. No such faculty existed
on our campus, so we needed to hire new people in order to launch
the program. We decided to pilot the program in biology, the disci-
pline with by far the largest number of majors (~1700, more than
twice as many as the other three disciplines combined), and add
the other disciplines later. We pitched the program to our Provost,
who is certainly well aware of the severe shortage of qualified
science teachers in the state and the small number produced by
the UNC system schools each year. If she had not known about it
before, the fact that the President of the 16-campus system men-
tioned it in his inaugural speech would have brought it to her at-
tention. Recognizing the large benefit that could be obtained at
modest cost, she provided funding for a Lecturer in the Biology
Department to implement the program. We were able to hire a
very talented person with BS and MS degrees in biology and BS
and PhD degrees in science education (the PhD awarded by our
own SOE) as well as an NC teaching license. Shortly thereafter,
the Physics & Astronomy Department was selected as a PhysTEC
site, and on the strength of that grant we were able to persuade the
Provost to provide an additional Lecturer position to establish the
program in physics. We hired another very talented person with a
PhD in physics education research. She lacks a teaching license,
but because the PhysTEC grant provides funding for a Teacher-in-
Residence, we are able to fulfill the NCDPI requirement and bring
real-world experience to bear by having the two of them co-teach
the physics pedagogy course.

Our program is still in its infancy, but we have accomplished much
in a short time. We now have approval for all aspects of the pro-
gram from the CAS, the SOE and the NCDPI; we have taught the
biology and physics pedagogy courses for the first time; and have
admitted the first cohort of students into the program. We expect
to graduate our first teachers in May 2009. We are currently work-
ing to implement the program in geology, and that department has
made a request to the Dean of CAS for a faculty line to support the
program. This last is particularly significant, because this request
was made instead of a request for a tenure-track faculty line that
would also contribute to the research activities of the department.

We have all learned much in this process. The CAS faculty mem-
bers, having no experience with professional accreditation of their
programs by government agencies, were entirely unaware of the
degree of detail and specificity required. For example, the syllabus
for our new physics pedagogy course is 10 pages long rather than
the usual 1-2 pages and shows in detail how a long list of state
standards are met. Many of our science colleagues were also un-
aware of the substantial scholarship of teaching and learning well
known to our SOE colleagues. We were also quite ignorant of the
many things besides knowing science content that go into becom-
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ing an effective high school science teacher, including things that
happen outside the classroom. Our SOE colleagues, on the other
hand, had not realized that CAS faculty members could display
such strong interest in preparing teachers, and that we would be
willing to form a full partnership based on mutual respect without
assuming that we had all the answers. They also gained from our
discussions a much clearer picture of how scientists think about
science and what it means to understand science (what educators
refer to as an “epistemological stance”), and what kinds of knowl-
edge we consider important for students.

A few lessons arising from our experience may be of use to physics
faculty in other RU/VH institutions. First, your School of Educa-
tion is more likely to be your friend than otherwise. A well-regard-
ed, high-quality program to address a critical need will bring them
as much political capital (internal and external) as it brings you. In
many institutions, the School of Education is looked down upon
by other academic units, so SOE faculty members and adminis-
trators are likely to be very eager to engage with you if you treat
them with respect as the knowledgeable and dedicated profession-
als they are. If you approach them to form a partnership to find new
and creative ways to train students who would not otherwise have
become teachers, they are likely to be receptive. Wise leaders in
Education schools are acutely aware of the national problem in sci-
ence teaching and are interested in thinking about new approaches
to science pedagogy. They recognize that the formation of partner-
ships can lead to new ideas and methods for solving the problem.

Second, two (or more) disciplines are better than one. By includ-
ing other departments in our program, we were able to divide the
labor of dealing with the bureaucracy in CAS as well as have more
sources of creative ideas for the program. By partnering with biol-
ogy we had access to a large pool of potential students that made
it much easier to argue for resources to support the program than
if we had relied on the few physics students we are likely to en-
roll each year. By partnering with geology we gained an ally even
more eager to increase its numbers of majors and qualified teach-
ers than physics.

A third lesson has to do with departmental support. The shortage of
good high school science teachers is a problem all science faculty
members (especially those with children in school) are well aware
of, and everyone thinks it would be great if someone were to solve
the problem. They don’t necessarily want to do it themselves (and
are usually not really equipped to do so), and they certainly don’t
want the solution to come at the expense of their research and up-
per-division teaching, but they are happy to reap the benefits. It
is possible to convince them that students learning how to teach
physics actually learn a lot of physics as they do so, and so a rigor-
ous and carefully-constructed pedagogy course is an appropriate
physics major elective. Faculty members at a research university
also believe that engaging in original research fosters a deeper un-
derstanding of physics, and so tend to be in favor of the idea that
future teachers should have such an experience. This makes a re-
search university a logical place for teacher preparation if we want
teachers to know physics well. And once your faculty members
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realize that having an education specialist in the department can
be very useful when it comes to creating programs that fulfill the
NSF “broader impact” criterion [ed. note: see the accompanying
article by Monica Plisch], they will warm to the idea even further.
It also raises the profile of pedagogy in the department and fosters
conversations about it among faculty and graduate teaching assis-
tants that would not otherwise take place, and thereby helps to en-
hance the quality of the teaching that takes place in the department
(especially if the specialist assists with the TA training program).
Finally, our specialists also teach some introductory physics or bi-
ology courses, for which we have a perpetual need for additional
sections to meet enrollment demand.

Another operational lesson is the importance of close cooperation
with the public schools. Our PhysTEC grant and the Teacher-in-
Residence it supports has enabled us to develop a network of local
physics teachers who advise us on how to improve our program,
supervise our students in their field experiences, help recruit stu-
dents to the program, and give us a needed reality check when
we get too far out of our area of expertise. They are endlessly en-
thusiastic about teaching, excellent role models and mentors, and
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feel truly honored to be asked to be part of a university science
program.

Finally, it is important not to underestimate the public relations
value of doing the right thing. Our program has yet to graduate a
teacher, and yet it has already brought praise for the physics (and
biology) department from the Dean, the Provost, and the Chancel-
lor. It has been cited as an excellent example of “public engage-
ment” in a major report on that subject prepared by our campus
in response to a directive from the President of the UNC system.
There is much to be said for having something other than publica-
tions on the theory of big-bang cosmology to cite when asked for
examples of the contributions being made by my department to the
state of North Carolina. But the real benefits will be in the longer
term, when more students who come to our campus have been
taught physics by teachers who truly know and love their subject.
I’m looking forward to that.

Laurie McNeil (mcneil@physics.unc.edu) is chair of the Physics
& Astronomy Department at the University of North Carolina at
Chapel Hill and P1. on its PhysTEC grant.

Improving Physics Education through a Diverse Research and
Learning Community at Florida International University

Laird Kramer, Eric Brewe, and George O’Brien

Florida International University (FIU) is changing the face of
physics education in South Florida, with the goal of increasing
the quality and quantity of physics teachers, including traditional-
ly underrepresented minorities and woman, through an integrated
research and learning community. Leading the effort is the FIU
PhysTEC Project, one of four new PhysTEC (Physics Teacher
Education Coalition) Primary Program Institutions that began
operation in summer 2007. PhysTEC is a joint effort to improve
teacher preparation facilitated by three national physics societies:
the American Association of Physics Teachers (AAPT), American
Institute of Physics (AIP), and American Physical Society (APS).
The member institutions are deeply engaged in the enterprise of
producing more and better-prepared elementary, middle, and high
school teachers.

The FIU PhysTEC Project is embedded within a physics research
and learning community centered in sustained educational reform,
adoption and adaption of successful national programs, and com-
munity development via partnership. To gain an understanding
of how the project will realize its goals, we start by building an
appreciation for this physics research and learning community.
Then we move on to see how the PhysTEC Project and the FIU
community merge to create a successful model. The physics com-
munity emerged from a multi-disciplinary team representing both
the Department of Physics in the College of Arts & Sciences and
the College of Education, and was seeded by several collaborative
research grants. The CHEPREO project provided the foundational
impetus for the community.

CHEPREOQO: Foundation of the Physics Learning
Community

CHEPREDO, the inter-regional grid-enabled Center for High En-
ergy Physics Research and Education Outreach, is an NSF-funded
multidisciplinary, multi-institution project based at FIU that sup-
ports research in particle physics, grid computing, and advanced
networking at CERN. Significant CHEPREO resources are devot-
ed to excite, entice, and retain science and math students using the
project’s cutting-edge science as a foundation. CHEPREO targets
high school and university students as well as the stakeholders that
support them: teachers, faculty, parents, etc. Students and stake-
holders have come together to form a vibrant research and learning
community that provides students with inquiry-based pedagogy
and high energy physics, physics education, and cyber research
experiences to ensure deep physics understanding that spans fun-
damental through bleeding-edge physics research. Through these
efforts, CHEPREO has redefined the education outreach model for
physics, providing pathways and support for students, especially
those from traditionally underrepresented groups, to pursue sci-
ence careers. Before delving into the model, we need to describe
FIU and the South Florida region.

Florida International University is a minority serving urban public
research institution located in Miami, Florida. Over 38,000 stu-
dents were enrolled at FIU in the fall of 2007, a population that
included 59% Hispanic, 12% African American, and 56% female
students (2007 data). Most FIU students come from the South
Florida region, a region where the fourth (Miami-Dade County)
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and sixth (Broward County) largest public school districts in the
country are located. Enrollment in introductory physics courses
at FIU reflects a diversity similar to that of FIU as a whole and
includes 62% Hispanic, 13% African American, and 40% female
students (2004 data). The research design of our model supports all
student populations; however, we find that it supports our diverse
population very well.

The physics department at FIU includes 82 intended and declared
undergraduate majors, 33 graduate students (mostly PhD candi-
dates), and 22 faculty. Our physics department also reflects the
diversity of FIU. The 82 majors listed in Fall 2006 include 67%
Hispanic, 6% African American, and 20% female students. Similar
representation is reflected in our bachelor’s degrees granted since
2001: 71% Hispanic, 6% African American, and 29% female stu-
dents.

Our treatment includes both high school and undergraduate stu-
dents, so we begin with the high school component. The high
school community is centered on working with educational part-
ners (students, teachers, administrators, and schools) to bring
excellent content-pedagogy to the classroom and high-energy
physics outreach to the high school community. This combination
provides teachers with techniques for everyday classroom instruc-
tion as well as added activities that build excitement for the future.
The physics modeling approach developed by Wells, Hestenes,
and Swackhamer has been used as the content-pedagogic standard
[Wel95]. Modeling was chosen due to its well-documented suc-
cess in high school classrooms, its student-as-scientist structure,
its active-studio format, its adoptability to introductory physics
courses at the university, and its community-building nature both
for teachers and students. Our research has shown that modeling
was an excellent choice, as evidenced by student performance,
community building, and recruitment. High-energy physics out-
reach is centered in QuarkNet, a well-developed national model
of outreach and community building. FIU became one of the 60
QuarkNet centers in 2004. Modeling and QuarkNet form the syn-
ergistic foundation of our high school community. The commu-
nity has evolved substantially, meeting on a year-round basis with
multiple activities planned for students and teachers throughout
the year.

Typically, a teacher’s induction into the community begins with a
summer workshop. Two three-week long summer modeling work-
shops are offered every year (starting in 2003). The high school
community now extends to over 80 teachers in over 45 different
schools in the South Florida region as well as many teachers in
other states and regions in Florida impacting well over 10,000
students a year. High-school activities include intensive summer
workshops for teachers, regular meetings of our teacher commu-
nity named FizMo (Physics Modelers), and a series of high school
student activities that entice students to pursue science degrees and
careers.

CHEPREO has also transformed the undergraduate experience
by creating a physics research and learning community. The un-
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dergraduate community starts with the modeling approach-based,
guided-inquiry introductory physics classes and high-energy phys-
ics experiences and extends the experiences to include a research
and learning fellowship program, physics education research
(PER), and the establishment of the Physics Learning Center. The
undergraduate community impacts all physics majors and many
other science and science/math education majors in addition to the
fellows and modeling class students who are the direct recipients
of the support.

The first studio classes at FIU were our introductory, modeling-
based studio physics classes pioneered to support our undergradu-
ate community members. We offer three, 30-student sections of
modeling-based physics classes each semester. Cooperative learn-
ing is thought to better support under-represented minorities and
women than traditional classrooms; hence, our studio classrooms
support all students including minorities and women, in alignment
with our goals and research focus. These courses have been ex-
tremely successful, in terms of student learning outcomes, faculty
assessments, and recruiting. The average student performance on
the Force Concept Inventory (FCI) [Hes92] in the modeling-based
courses is roughly a factor of 2.5 better than in our traditional
courses. Also, the DWF rate (drop, withdraw, fail) in modeling-
based classes is 1/4th the DWF rate in traditional classes. Fac-
ulty evaluations and student feedback have been overwhelmingly
positive, and the courses are drawing roughly four times the room
capacity in requests to enter the class. We also find 10-20% of the
students pursue physics minors and majors after taking the course,
either adding a second major/minor or switching majors.

Components that extend the community are the CHEPREO fel-
lowship program and the Physics Learning Center. CHEPREO fel-
lowships give students a unique opportunity to experience both
teaching and research. Fellows participate in our summer model-
ing workshops (working with the teachers) and then go on to assist
in the modeling-based courses, lead study sessions, and/or work in
the open labs during the first half of their program. As their physics
knowledge builds, they concentrate on research. The dual nature
of the fellowships allows students to experience both teaching and
research so they can confidently make career decisions. The Phys-
ics Learning Center includes the modeling classroom, conference
room, and lounge. The center is open to fellows and physics ma-
jors around the clock, and has become a crucial component of the
students’ lives.

The impact of combining the undergraduate and high school com-
munities can be seen through many factors. High school teachers
using modeling have high student achievement (the average stu-
dent performance on the FCI is more than twice that of traditional
courses). The modeling classes have high student achievement and
low DFW rates, as noted above. Department enrollment is up: in
our Modern Physics I course (a gateway to upper level courses)
enrollment has increased from 9 students in Fall 1997 to over 30
students in Fall 2007, and graduation rates of physics majors in-
creased from 2 or 3 a year in the decade prior to the implementa-
tion of the program to 8§ in the 2005-2006 academic year and 12
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in 2006-2007. It is especially exciting that these improvements are
embedded in our diverse community with the DFW results im-
proved strongly across all minority and gender categories.

Our preliminary research into the causes of this transformation
is also showing fascinating results. Fellows are seeding the rest
of the physics majors with their experiences, thus impacting the
larger physics community. A case study of undergraduate teaching
assistants hired by the department, comparing ones with modeling
experiences to those without modeling experiences, showed that
not only the modeling students brought very advanced teaching at-
titudes (student-centric, Socratic dialogue, group work) to their TA
work, but so did several of the non-modeling students. Therefore,
students interact about teaching methods throughout their time in
the physics learning community. Pathways between high schools
and FIU are well established, having broken down barriers through
the community approach, resulting in teachers sending students
directly to the department.

Our success has been leveraged in many ways, including extend-
ing the reform movement deeper into the physics and curriculum
and instruction departments, serving as a model for reform in other
units in the university, and as a model for many complementary
funding proposals. The Department of Education Students’ Equity
and Achievement in Mathematics and Science project (SEAMS)
and the FIU PhysTEC Project are all examples of projects lever-
aged off of the core CHEPREO project. FIU’s PhysTEC Project il-
lustrates that synergy as it builds a model for improving the quality
and quantity of physics teachers.

The FIU PhysTEC Project

The FIU PhysTEC project utilizes a multilevel approach that in-
corporates several successful PhysTEC components into the FIU
physics community foundation, yielding a model that supports
pre-service teachers all the way from recruitment though success-
ful induction. Top students in our introductory physics sequence
will be recruited and offered the opportunity to “test drive” teach-
ing immediately upon joining the program. These learning assis-
tants (LAs) will develop their skills in inquiry-based classrooms
where they will learn and lead with the best pedagogical methods.
To ensure a smooth transition to the classroom after graduation,
we will immerse the LA in our learning and research community
and provide induction and mentoring into the initial phase of high
school teaching. Our implementation includes a teacher in resi-
dence (TIR) who will lead much of the program, contribute to cur-
ricular development, provide sage advice and mentoring to both
LAs and faculty, help document the site’s assessment, and provide
support for beginning teachers while experiencing professional de-
velopment at FIU.

The heart of our PhysTEC program is the recruitment, prepara-
tion, support, and long-term commitment to our pre-service phys-
ics teachers. The top 20% of freshman and sophomores will be
recruited and given an early field experience immediately upon
joining the program. This experience gives LAs the opportunity
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to assist in an active learning classroom, learn about the teaching
profession, and experience the intellectual challenges of teaching.
They will also enroll in our new Seminar in Teaching course that
will help prepare them for their field experience and begin learn-
ing about teaching methods. The LA experience mimics much of
the CHEPREO fellow initial experience: both experience inquiry-
based learning immediately upon joining the program, thus seed-
ing both programs.

LAs that elect to continue in the program receive more training
and assume greater teaching responsibility, participate in our men-
toring support system, and recruit the next cadre of LAs while they
prepare for full teacher credentialing. Upon graduation, an LA will
have had multiple, inquiry-based teaching experiences and be fully
ready to successfully enter the classroom. To further ensure their
success, LAs will continue to receive support from teacher men-
tors and our South Florida learning community.

The teacher in residence (TIR) is a master teacher who spends
one year on a rotating appointment at FIU. For the project, they
provide much of the leadership and support for daily operations:
mentoring LAs, helping document the site’s assessment and eval-
uation, providing support for curricular reform, and aiding LAs
when they enter the classroom. TIRs also provide crucial feed-
back and support for the department: building bridges with faculty,
providing input on students and curricula, and sharing their pro-
fessional experience. For the teacher, the TIR position offers the
opportunity for professional development so they may take their
skills to another level and experience the university community.
They take their experiences back to the classroom, further impact-
ing the community.

The PhysTEC project is also a vehicle for education reform within
the physics department, leveraging off of the training opportunities
for LAs and the experience of the TIR and the team. At FIU, this
has translated into reforming the traditional introductory laboratory
sequence for those students not in the modeling courses. Tutorial-
style labs were introduced in six of fourteen Introductory Physics I
Laboratory sections in Spring 2008, providing the opportunity for
LAs and the TIR to experience first-hand both how to implement
change and how to measure the effect of that change through the
FCI and an attitudinal study. This also offers the opportunity for
a feedback loop for further reform, providing the department with
the notion of “If reforming the labs does this, what would happen
if both lectures and labs were reformed?”

Conclusion

In this short article, we have provided an overview of our vibrant
physics research and learning community, an emergent model
specifically designed to engage all members of our diverse com-
munity, treating the whole community as scientists to achieve our
goal of increasing the quantity and quality of scientists and science
educators. In our five-year history, we have redefined the educa-
tion and outreach model for our physics department, a model that
has transformed the department. Our model is one of collaborative,
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coherent, synergistic project building, using grants to kick start our
efforts from which we leverage and expand to suit the needs of our
students: the future scientific community.

These efforts mark the beginning. FIU has designated a goal of
becoming one of the top ten urban-serving public research institu-
tions in the country within a decade. Our efforts will help serve
that goal by producing models that support high quality students,
expanding the research mission both in education research and
through support of broader impact criteria, and creating teachers
that will engage the next generation of students.

Work supported by the CHEPREO project (NSF #0312038) and
the FIU PhysTEC Project (AIP, AAPT, APS).
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Contributing to Teacher Preparation through “Broader

Impacts” Activities
Monica Plisch

The national shortage of highly qualified math and science teach-
ers points to a need to focus more attention and resources on teach-
er preparation. However, physics faculty often have little time to
spare for activities outside of traditional research and teaching.
The National Science Foundation (NSF) has strongly supported
teacher preparation efforts, primarily through the Directorate of
Education and Human Resources. What may be lesser known is
that the NSF “broader impacts” criterion opens the door for more
conventional research proposals to include teacher preparation ac-
tivities as well.

Proposals submitted to the NSF are evaluated based on two crite-
ria, intellectual merit and broader impacts. The broader impacts
criterion is intended to promote education, outreach and benefits
to society. According to an NSF memo, one way to satisfy this cri-
terion is to “participate in the recruitment, training and/or profes-
sional development of K-12 math and science teachers” [1]. While
most proposals that mention teachers in broader impacts focus on
in-service teachers, a review of abstracts turned up a number of
current awards that include pre-service teachers.

At Louisiana State University, physicist Mette Gaarde has an NSF
CAREER award to support theoretical work on attosecond pulse
generation. For the education component, Gaarde is developing
“a concept and inquiry based course on atomic and optical phys-
ics specifically directed toward physics majors with a secondary
education concentration, which will meet objectives correlated
with the National Science Education Standards” [2]. The course
addresses a need at LSU for more content-based courses that help
prepare and certify physics teachers, and satisfies the NSF broader
impacts criterion.

The University of Texas at Austin is a research-intensive institution
and home of UTEACH, a nationally recognized math and science

teacher preparation program. Physicist Michael Marder, co-Direc-
tor of UTEACH, has developed a course on research methods for
UTEACH students. Marder has an NSF award that supports re-
search on nonlinear dynamics, and to meet the broader impacts
criterion “material encountered in this research is employed in
creating materials for teacher preparation” [3]. A Nanoscale Inter-
disciplinary Research Team (NIRT) award to another group at UT
Austin also includes a collaboration with UTEACH [4].

“Teacher preparation is a very viable broader impact,” according
to Kathy McCloud, Program Director for Education and Interdis-
ciplinary Research in Physics at the NSF. The broader impacts
component can vary depending on what an individual investigator
is willing, interested and has an opportunity to do, according to
McCloud. She emphasized that it is important to develop a plan
with specifics. Evidence of contacts, for example with existing
programs, school districts, and experts in teacher preparation, is
viewed positively.

In general, broader impacts activities “should be based on good
scholarship, and be designed to achieve clearly stated goals and
metrics, while possessing the appropriate expertise and resources
available for implementation” [5]. Building partnerships with es-
tablished teacher preparation programs can be a good way to ad-
dress these requirements, as long as the role of the investigator is
specified. McCloud was supportive of the overall idea and said, “if
we could get more people involved in this, it would definitely be
a good thing.”
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