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PhysTEC NY PROJECT GOALS

• Increase the recruitment 
and retention of physics 
teacher candidates.

• Improve physics teacher 
preparation.

• Advance precollege physics 
teaching, learning, and 
participation.
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PhysTEC Regional Network of Southeast New York 
Project Description 

 

Background 
The proposed project, PhysTEC Regional Network of Southeast New York, will create an alliance 

of physics teacher educators in downstate counties located on Long Island, New York City, and the greater 
Southeast area. The purpose of the network will be to strengthen physics teacher education throughout the 
region, increase the number of prospective physics teachers enrolling and persisting in preservice 
programs, and improve precollege physics teaching, learning, and participation. Project leaders from Stony 
Brook University are well positioned to lead a regional network in physics teacher education, given Stony 
Brook’s recent success in achieving status in PhysTEC’s 5+ Club in five of the past six years. Stony Brook’s 
physics teacher education program (M.A.T.) is conducted through the Institute for STEM Education (I-
STEM) in coordination with the Department of Physics & Astronomy. Their collective commitment to physics 
teacher education and strategies for excellence was recently highlighted in Recruiting and Educating Future 
Physics Teachers: Case Studies and Effective Practices, published by the American Physical Society in 
2015. 

New York is a highly diverse state with a dense school-aged population concentrated in the Southeast 
region. According the New York State Education Department, during the 2016-17 school year there were 
2,629,970 students enrolled in the K-12 public school system. Of all students in K-12, 44% were White, 
26% were Hispanic or Latino, 17% were Black or African American, 9% were Asian or Native Hawaiian/ 
Other Pacific Islander, 2% were Multiracial, and 1% were American Indian or Alaskan Native. Additionally, 
9% of all students were English language learners, 17% had disabilities, and 55% were economically 
disadvantaged.1 Since precollege physics coursetaking is typically inequitable in terms of ethnicity and 
socioeconomic status, it is imperative that physics teacher preparation programs strive to recruit more 
teachers and prepare them for teaching to diverse populations.  

Physics is taken by fewer students than the other major sciences nationally, and this is also the case 
in New York State. In the 2016-17 academic year, 
statewide testing data indicated 241,338 students 
took the living environment (biology) exam; 154,042 
took Earth science; 105,639 took chemistry, and 
47,905 took physics.1 In 2016-17, there were 1257 
public high schools in the state, of which 960 (76%) 
offered at least one course in physics.1 The 
distribution of physics teachers across the schools is 
shown in Figure 1; statewide data indicated 938 
schools had one or no physics teachers. These data 
suggest that physics participation in the state is 
limited, and physics access may be constrained by 
a lack of physics teacher production. The 
strengthening and productivity of physics teacher 
preparation programs may be achieved through the formation of a network of physics teacher educators 
who strive for improvement through peer support, collective agency, and accountability. 
 

Network Goals 
The PhysTEC Regional Network of Southeast New York will create a local alliance of 
college/university/secondary physics teacher educators from Southeast New York State. The overarching 
goals of the project are to 1) improve physics teacher preparation through a regional network of peer teacher 
educators, 2) increase the recruitment and retention of physics teacher candidates, and 3) advance 
precollege physics teaching, learning, and participation. These goals will be realized through project 
activities that provide networking opportunities, professional development, statewide policy discussions, 
and communication among physics teacher education leaders from higher education, precollege 
institutions, and local physics teacher professional organizations. Metrics to measure progress towards 
these goals will include: 1) participant surveys distributed twice annually to elicit programmatic needs, 
successes, and challenges; 2) collection of annual institutional data on preservice physics teacher 

 
1 New York State Education Department, New York State Annual School Report Card Data, 2016-2017 (NYSED, Albany, NY, 2018). 
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Figure 1. Physics teacher distribution in New York State. 
2016-17

Krakehl, R., Kelly, A. M., Sheppard, K., & Palermo, M. (2020). Physics teacher isolation, contextual characteristics, and student 
achievement. Physical Review Physics Education Research, 16(2), 020117. https://doi.org/10.1103/PhysRevPhysEducRes.16.020117 



PhysTEC NY Network Partners

Higher Education
• Adelphi University
• CUNY
• Fordham University
• Hofstra University
• Hunter College CUNY
• Mercy College
• NYU Steinhardt
• Stony Brook University
• Teachers College, Columbia

Physics Teacher Professional 
Organizations
• Long Island Physics Teacher Association
• New York State Master Teacher Program
• Physics Club of New York
• STEM Teachers NYC

http://catalog.adelphi.edu/preview_program.php?catoid=18&poid=8402
https://www.fordham.edu/info/21140/adolescence_education/2779/physics
https://www.hofstra.edu/academics/colleges/soeahs/tll/scied/scied_physicsed.html
https://education.hunter.cuny.edu/academics/certification-and-licensure/adolescent-physics-ma/
https://www.mercy.edu/academics/programs/ms-adolescence-education-7-12
https://steinhardt.nyu.edu/degree/mat-teaching-science-grades-7-12-initial-certification
http://sbhep.physics.sunysb.edu/teachers/
https://www.tc.columbia.edu/mathematics-science-and-technology/science-education/degrees--requirements/teaching-physics-7-12-ma-initial/
http://www.lipta.org/
https://www.suny.edu/masterteacher/about/
https://sconyc.org/physicsclub.htm
https://stemteachersnyc.org/


Keith Sheppard

Physics Education in New York State 



New York State

62 Counties



New York State School Districts

676 major school districts



Some Facts about New York State
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• Suburban 45%, Urban 42%, Rural 13%



New York State
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School STEM Education?



New York State

• Identifying Features of New York State High 
School Science?
– Regents Exams 
– Earth Science
– Intel (now Regeneron)







Physics Nobel Laureates 
Who Took the NY Regents Physics Exam

Year of Award Nobel Laureate School Attended

1944 Isidor Rabi John Jay HS
1961 Robert Hofstadter Dewitt Clinton HS
1965 Richard Feynman Far Rockaway HS
1965 Julian Schwinger Townsend Harris HS
1967 George Brooklyn Brooklyn Tech HS
1972 John Schrieffer Manhasset HS*
1972 Leon Cooper Bronx HS of Science
1976 Burton Richter Far Rockaway HS
1978 Arno Penzias Brooklyn Tech HS
1979 Seldon Glashow Bronx HS of Science
1979 Steven Weinberg Bronx HS of Science
1988 Melvin Schwartz Bronx HS of Science
1988 Leon Lederman James Monroe HS
1993 Russell Hulse Bronx HS of Science
1995 Martin Perl James Madison HS
1996 David Lee Rye HS
2004 H Davis Politzer Bronx HS of Science
2004 Frank Wilczek Martin Van Buren HS
2005 Roy Glauber Bronx HS of Science
2017 Rainer Weiss Columbia Grammar & Prep**
2018 Arthur Ashkin James Madison HS

.



How the Regents Sciences Compare

Source: New York State Report Card, 2014

Subject # 
Registered

# 
Taking Exam

% 
Passing (65%+)

%
Mastery 
(85%+)

% 
9-12 

Population 
Taking Exam

Living 
Environment

253,818 241,638 78 32 28.9

Earth Science 179,173 154,178 72 33 18.5

Chemistry 134,173 104,603 73 21 12.4

Physics 60,512 51,288 81 37 6.1

What do you notice?



Locale
Total Number
of Schools1

Number Schools Offering 
Physics (%)

Teachers of Physics (%)

Urban          (42%) 516 249 (48) 367 (26)

Rural            (13%) 282 257 (91) 291 (21)

Suburban.   (45%) 386 366 (95) 729 (53)

Total 1184 872  (74%) 1387

Where is Physics being taught In NY ?

Sheppard et al. (2020). Out-of-field teaching in chemistry and physics: An empirical census study. Journal of Science Teacher Education, 31(7), 746-767. 
https://doi.org/10.1080/1046560X.2019.1702268

https://doi.org/10.1080/1046560X.2019.1702268


A Tale of Two Counties

Nassau Bronx
9-12 Population 65000 60,000

# Teachers teaching 
Physics Regents

125 38

Certifications
Permanent 83 9
Professional 21 5
Initial	&	Prov 14 10

Trans-B	and	Supp 2 1
Biology 2 7

ES & Chem 2 3
Out	of	field 1 3

Sources: New York State Report Card, 2013, NY Teacher Certificate Database 
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How are students performing in Regents Physics in the Bronx?

Kelly, A.M. & Sheppard,K. (2019). Access to elite urban science schools in the U.S.: Opportunity, disparate impact, and equal 
protection. Teachers College Record. https://www.tcrecord.org/Content.asp?ContentID=22951

https://www.tcrecord.org/Content.asp?ContentID=22951


Physics n (%)
Teachers with state certification in their subject 1137 (82)
Teachers without state certification in their subject 250 (18)
Teachers holding no science certification 49 (4)
Teachers with mathematics certification 44 (3)

Who is Teaching Physics?

Physics Teachers n (%)
Teachers Out-of-Field by Locale 
(% in category)

Rural 78 (27)

Suburban/Town 73 (10)
Urban 99 (27)

Teachers Out-of-Field by Socioeconomic 
Status

High need 155 (29)

Average need 75 (14)
Low need 18   (6)

Teachers Out-of-Field by Course Regents 173 (15)
AP & College 8   (2)

Other 73 (18)

Are Qualified Physics Teachers Equitably Distributed?

Sheppard, K. et al. (2020). Out-of-field teaching in chemistry and physics: An empirical census study. Journal of Science Teacher Education, 
31(7), 746-767. https://doi.org/10.1080/1046560X.2019.1702268

https://doi.org/10.1080/1046560X.2019.1702268


Primary Certification of Physics Teachers Number Certified % of All Physics Teachers

Physics 821 59

Biology 180 13

Chemistry 169 12

Earth Science 91 7

Mathematics 76 5

Non-Science/Mathematics 43 3

What Are the Primary Certifications of Physics Teachers?

Sources: New York State Report Card, 2017, NY Teacher Certificate Database; Sheppard et al. (2020).



Distribution of Physics Teachers By School

• 297 NY High schools have 
nobody teaching physics

• 641 schools have an 
“isolated” physics teacher
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1 New York State Education Department, New York State Annual School Report Card Data, 2016-2017 (NYSED, Albany, NY, 2018). 
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Krakehl, R., Kelly, A. M., Sheppard, K., & Palermo, M. (2020). Physics teacher isolation, contextual characteristics, and student 
performance. Physical Review: Physics Education Research. 16, 020117. 
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PhysTEC NY NEXT STEPS

• Future Meetings
• Second Tuesdays, 7:00-8:00pm, Jan 12, Feb 9, Mar 9, Apr 13.
• In-Person Network Meeting/Dinner: May, 2021 (tentative), at SBU 

Manhattan, 535 8th Ave, between 36th/37th St. 

• Network Speaker Series
• Please contact angela.kelly@stonybrook.edu to volunteer to share 

initiatives, successes, and/or challenges at future meetings.

• Website Development
• PhysTEC NY Website
• Share your news, events, and publications related to physics 

teacher education.

• Potential Network Initiatives
• Inter-University Master’s Consortium
• Grant Collaborations

mailto:angela.kelly@stonybrook.edu
https://www.stonybrook.edu/commcms/phystec/

