NSF: The National Science
Foundation is an
independent federal agency
created by Congress in 1950
“to promote the progress of
science; to advance the
national health, prosperity,
and welfare; to secure the

national defense...” NSF
supports basic research and people to create
knowledge that transforms the future. QuarkNet is
funded through NSF’s Integrative Activities in
Physics Program.

Fermilab:
America’s particle
physics and
accelerator

2% Fermilab ‘

laboratory whose
vision is to solve the mysteries of matter, energy,
space and time for the benefit of all. Fermilab, a co-
sponsor of QuarkNet, hosts Data Camp held each
summer and supports the cosmic ray studies program.
Fermilab hosts DUNE and the Long-Baseline
Neutrino Facility. DUNE brings together over 1,000
scientists from more than 175 institutions in over 30
countries.

Broadening Participation and Community
Outreach: QuarkNet works on multiple fronts to help
broaden participation beyond the existing community,
including teachers and students who are
underrepresented in physics. Examples include center
needs assessment workshops that serve to identify
ways to reach out to these communities. QuarkNet
partners with other STEM organizations to reach more
teachers and students. Recent partners are STEP UP,
STEMarts Lab, and i.am.Angel Foundation. Many
Data Activities Portfolio activities have been

translated into Spanish. Often, participating teachers
develop classroom implementation plans that integrate
culturally sensitive content. Centers integrate
QuarkNet in their community outreach efforts,
partnering to reach beyond existing QuarkNet schools
to students traditionally underrepresented in STEM.

QuarkNet Partners

Advisory Board: Typically, eight to ten individuals both
familiar with and new to the program meet annually to review
QuarkNet program achievements and make recommendations for
future plans and objectives. Members represent a diverse mix of
high school physics teachers, education administrators, research
physicists and physics outreach leaders.

.(QU A R K N E T QuarkNet: .Thg QuarkNet
Collaboration is a long-term,
national program that partners
high school science teachers with particle physicists working in
experiments at the scientific frontier. A professional development
program, QuarkNet immerses teachers in authentic physics
research and seeks to engage them in the development of
instructional strategies and best practices that facilitate the
implementation of these principles in their classrooms.

U.S. ATLAS: A collaboration of
scientists from 45 U.S. institutions.
ATLAS is one of two general-
purpose detectors at the Large
Hadron Collider in Geneva,
Switzerland. The ATLAS

experiment investigates a wide
range of physics, from the search for
the Higgs boson to extra dimensions
and particles that could make up
dark matter. U.S. ATLAS is a co-
sponsor of QuarkNet.
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QuarkNet Centers: Centers both form the essential backbone of
and are partners in QuarkNet. A center is housed at a university
or laboratory, serving high school physics and physical science
teachers; active local centers number 50+.

Cuba (o)
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p .

the universe. USCMS is a co-sponsor of QuarkNet.

% THE COMPACT MUBN SOLENOID

U.S. CMS: A collaboration of more than 900
scientists from 50 U.S. institutions who make
significant contributions to the Compact Muon
Solenoid (CMS) detector. Discoveries from the CMS
experiment are revolutionizing our understanding of

IRIS-HEP: A software institute funded

by the National Science Foundation. It

aims to develop the state-of-the-art

software cyberinfrastructure required

for the challenges of data intensive
scientific research at the High Luminosity Large Hadron Collider
(HL-LHC) at CERN, and other planned HEP experiments of the
2020’s. In partnership with IRIS-HEP, QuarkNet offers
professional development opportunities for teachers to improve
coding skills to enhance classroom implementation of particle
physics instructional materials.

Broader Impacts: QuarkNet has led in facilitating
the public use of large particle physics datasets.
Working within the International Particle Physics
Outreach group (IPPOG), QuarkNet shares the
overall central coordination of International
Masterclasses (IMC). QuarkNet schedules and
coordinates ATLAS, CMS, MINERvVA and NOvA
International Masterclasses with videoconferences
based at Fermilab. Also, QuarkNet develops and
coordinates World Wide Data Day, an IMC
extension, and shares leadership in the global cosmic
ray studies project. QuarkNet provides a wealth of
information for IPPOG members to consider in their
own education and outreach programs. QuarkNet
staff and teachers attend and present at meetings of
the American Association of Physics Teachers and
the American Physical Society. These presentations
have highlighted how QuarkNet works, e-Labs, the
Data Activities Portfolio and scientific discovery for
students.
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QuarkNet Program Theory Model

Program Statement: The QuarkNet Collaboration is a long-term, national program that partners high school science teachers with particle physicists working in experiments at the scientific frontier. A

professional development program, QuarkNet immerses teachers in authentic physics research and seeks to engage them in the development of instructional strategies and best practices that facilitate the
implementation of these principles in their classrooms.
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Program Statement: The QuarkNet Collaboration is a long-term, national program that partners high school science teachers with particle physicists working in experiments at the scientific frontier. A professional
development program, QuarkNet immerses teachers in authentic physics research and seeks to engage them in the development of instructional strategies and best practices that facilitate the implementation of
these principles in their classroom.

Program Goals Participant Selection Program Anchors



https://www.nextgenscience.org/

Program Structure



https://quarknet.org/sites/default/files/dplevels_19Jun2019.pdf
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Core Values/Assumptions

QuarkNet provides opportunities:

1. That seek to meet the needs and interests of participating
teachers.

2. For participating teachers and mentors to form collegial
relationships that are an integral part of the QuarkNet
experience.

3. Where participating teachers are professionals.

4. For teachers to get together to discuss physics and to form
learning communities.

5. Where QuarkNet centers are central to building a national
program and are an effective way to do outreach.

10.

Where QuarkNet fellows are integral in helping the
program reach teachers.
To help keep high school physics teachers interested and

motivated in teaching and to help teachers avoid burnout.

Where a diversity of ideas is brought into the program to
help the long-term commitment by teachers/mentors to
the program.

To help build and improve science literacy in teachers and
their students.

To help teachers build confidence and com
guided-inquiry physics.

The program is based on the premise that:

11.
12

13.

14.

. Science is public, especially in physics where many

All students are capable of learning science.

researchers collaborate together on the same experiments.
The program should strive to achieve equity in langua
and behavior relative to race, ethnicit
Through the program
to thei

2This framework is based on the work of Scheirer and Dearing (2011); adopting their definition of sustainability, as well: “Sustainability is the continued use of program components and
activities for the continued achievement of desirable program and population outcomes” (p. 2060). The QuarkNet Sustainability framework has been modified to better reflect the QuarkNet
program (as recommended by Scheirer, et al., 2017). (See notes below.)
YProgram fidelity, as implemented, has been added as a program characteristic.
°The language used to describe these organizational characteristics has been modified slightly to better fit the QuarkNet program.
9This cost component was moved to environmental or contextual concerns of the specific program.
°The order of these two outcomes are reversed from the original.

fThe language of this characteristic was modified to better fit the QuarkNet program.



3> The Standard Model of Particle Physics: the current theoretical framework that describes elementary particles and their forces (six leptons, six quarks and four force carriers). Physicists (and
other scientists) can understand every phenomenon observed in nature by the interplay of the elementary particles and forces of the Standard Model. The search beyond the Standard Model
of Particle Physics may lead to a larger, more elegant “theory of everything.”
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http://www.fnal.gov/pub/science/inquiring/matter/ww_discoveries/index.html

