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       <p>Longitudinal Studies of US STEM Teacher Quality. Several large-scale efforts in the past two decades have sought to improve the supply of well-prepared physics teachers. We have been seeking to understand whether these national reforms have manifested in changes to the demographic make-up of our nation&#39;s teachers, with respect to both content preparation and diversity. Our analysis of several large-scale datasets indicate that in the physical sciences, most teachers in the US are teaching out-of-field, are increasingly inexperienced, and lack racial diversity.  We are interested in how systemic reforms to improve the preparation and retention of high-quality STEM teachers is taken up by various stakeholder communities.</p>
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       <p>Large-Scale Longitudinal Content Knowledge Assessment of US K-12 Early Career Teachers.  What do beginning K-12 biology teachers know about genetics, evolution, or chemistry?  To date, no large-scale, longitudinal study has been able to characterize what areas of strength or weakness exists for those expected to prepare postsecondary students for majors and careers in STEM professions. We have partnered with the Educational Testing Service to gain access to 10+ years of content knowledge exam data for the nation’s Praxis II  test takers to answer important questions about the state of our science education teacher preparation programs.  STEM majors were the top performers in almost all categories, and education majors underperformed, often at the level of non-STEM majors, across all topics. We observed significant variations in exam participation and performance between men and women and those from different racial backgrounds.</p>

       
         What Prospective Chemistry Teachers Know about Chemistry: An Analysis of
              Praxis Chemistry Subject Assessment
              Category Performance
         
         
           2018-09-17
        
         
           Shah,Lisa,
           Schneider,Jeremy,
           Fallin,Rebekah,
           Linenberger Cortes,Kimberly,
           Ray,Herman E.,
           Rushton,Gregory T.,
        
         
           10.1021/acs.jchemed.8b00365
           10.1021/acs.jchemed.8b00365
        
         
         https://pubs.acs.org/doi/10.1021/acs.jchemed.8b00365
         
         
           Journal of Chemical Education
           95
           11
           1912-1921
        
      
       
         Analysis of Praxis physics subject assessment examinees and performance: Who are our prospective physics teachers?
         
         
           2018-5-10
        
         
           Shah,Lisa,
           Hao,Jie,
           Rodriguez,Christian A.,
           Fallin,Rebekah,
           Linenberger-Cortes,Kimberly,
           Ray,Herman E.,
           Rushton,Gregory T.,
        
         
           10.1103/PhysRevPhysEducRes.14.010126
        
         
         https://link.aps.org/doi/10.1103/PhysRevPhysEducRes.14.010126
         
         
           Physical Review Physics Education Research
           14
           1
           -
        
      
       
         Analysis of Praxis physics subject assessment examinees and performance: Who are our prospective physics teachers?
         
         
           2018-5-10
        
         
           Shah,Lisa,
           Hao,Jie,
           Rodriguez,Christian A.,
           Fallin,Rebekah,
           Linenberger-Cortes,Kimberly,
           Ray,Herman E.,
           Rushton,Gregory T.,
        
         
           10.1103/PhysRevPhysEducRes.14.010126
        
         
         https://link.aps.org/doi/10.1103/PhysRevPhysEducRes.14.010126
         
         
           Physical Review Physics Education Research
           14
           1
           -
        
      
    
     
       
         MEMBER
         
           AMERICAN CHEMICAL SOCIETY
        
         
           2000
        
      
       
         MEMBER
         
           NATIONAL ASSOC RESEARCH IN SCIENCE TEACHING
        
         
           2004
        
      
    
  
   
     
       <p>(Current) Director of a STEM Education Research Center, focusing on STEM teacher quality</p>
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       <p>co-PI on institutional research grant focusing on inclusive pedagogies in STEM classrooms</p>

    
  



				NCBI/NLM/NIH

		2021-03-22T07:35:48-0500

		NCBI/NLM/NIH

		ncbi-ScienCV-era-prod.ncbi.nlm.nih.gov

		Signed by SciENcv












This postdoctoral mentoring plan establishes the guidelines for work to be performed by one postdoctoral 
researcher in support of this NSF-DUE project titled “Collaborative Research: Teacher Leadership: 
Investigating the Persistence and Trajectories of Noyce Master Teaching Fellows”. The postdoctoral 
researcher (PR) assigned to this project will perform his/her work under the supervision of Principal 
Investigator (PI) Gregory Rushton, Ph.D. at Middle Tennessee State University. 
 
Orientation will include in-depth conversations between the PI and PR regarding (1) the level of 
independence required by the PR, (2) mentoring expectations of graduate and undergraduate researchers, 
(3) expectations of productivity and scientific publications, (4) work ethic and responsible conduct of 
research, and (5) documentation of research methodologies and experimental details to facilitate the 
continuation of the work by future researchers. 
Career counseling will focus on providing the PR with the skills, knowledge, and experience needed to 
pursue a career in academia at a research-intensive institution. The PR will be encouraged to discuss 
career options with the PI and other faculty members at Middle Tennessee State University. The PR will be 
introduced to coordinating research efforts across multiple PIs and institutions, mentoring undergraduate 
and graduate research assistants, and developing his/her own research agenda. 
Experience with preparation of grant proposals will be gained through the direct involvement of the PR 
in proposals prepared by the supervising PI. The PR will have the opportunity to learn best practices in 
proposal writing- identifying key research questions, defining objectives, outlining research designs, and 
constructing work plans, timelines, and budgets.  
Publications and presentations are expected to result from the work supported by this grant.  These will 
be prepared under the direction of the PR while he/she is guided and trained in the preparation of 
manuscripts for scientific journals and conference presentations including those organized by the 
Association for Science Teacher Education (ASTE), the National Association for Research in Science 
Teaching (NARST), and the American Educational Research Association (AERA). 
Teaching and mentoring skills will be developed in the context of weekly meetings within the research 
group during which graduate students and postdoctoral researchers discuss their ongoing work to 
colleagues within the group and assist each other with solutions to challenging research problems, often 
resulting in cross fertilization of ideas.  
Instruction in professional practices will be provided on a regular basis in the context of the research 
work and will include fundamentals of data collection, analysis and management, human subjects research 
protocols, qualitative and quantitative methodologies, and collaborative partnership development. In 
addition, the PR will be encouraged to affiliate with one or more professional societies in his/her chosen 
field including the  Association for Science Teacher Education (ASTE) and the National Association for 
Research in Science Teaching (NARST). 
Responsible conduct of research training is required for all PRs. Middle Tennessee State University 
offers regularly scheduled, face-to-face, faculty-led discussion around topics of mentorship, plagiarism, 
authorship, conflicts of interest, data management, and scientific misconduct among others on a regular 
basis.  The full plan is available for review upon request. 
Success of the mentoring plan will be assessed by monitoring the progress of the PR through his/her 
Individual Development Plan (IDP), meetings to discuss her satisfaction with the mentoring program, and 
tracking his/her progress toward his/her career goals after completing the postdoctoral position. 
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NSF CURRENT AND PENDING SUPPORT


PI/co-PI/Senior Personnel: Rushton, Gregory


PROJECT/PROPOSAL CURRENT SUPPORT


1. Project/Proposal Title: Investigating Classroom Discourse in Active Learning Environments for
Large Enrollment Chemistry Courses


Proposal/Award Number (if available): 1914813


Source of Support: National Science Foundation


Primary Place of Performance: MTSU


Project/Proposal Support Start Date (if available): 2019/10


Project/Proposal Support End Date (if available): 2023/09


Total Award Amount (including Indirect Costs): $609,435


Person-Month(s) (or Partial Person-Months) Per Year Committed to the Project:


Year Person-months per year committed


2020 1


2021 1


2022 1


2023 1


2. Project/Proposal Title: PDConnect: A Scalable Community Approach to Improving Instruction
in AP Chemistry Nationwide


Proposal/Award Number (if available): R305A180509


Source of Support: Institute of Education Sciences


Primary Place of Performance: Middle Tennessee state university


Project/Proposal Support Start Date (if available): 2018/09


Project/Proposal Support End Date (if available): 2021/08


Total Award Amount (including Indirect Costs): $1,398,358


Person-Month(s) (or Partial Person-Months) Per Year Committed to the Project:


CPS-1 of 4







Year Person-months per year committed


2020 2


2021 2


3. Project/Proposal Title: Collaborative Research: Teacher Leadership (T-Lead): Investigating the
Persistence and Trajectories of Noyce Master Teaching Fellows


Proposal/Award Number (if available): 1758342


Source of Support: National Science Foundation


Primary Place of Performance: Middle Tennessee State University


Project/Proposal Support Start Date (if available): 2018/06


Project/Proposal Support End Date (if available): 2021/12


Total Award Amount (including Indirect Costs): $282,087


Person-Month(s) (or Partial Person-Months) Per Year Committed to the Project:


Year Person-months per year committed


2020 1


2021 1


4. Project/Proposal Title: Collaborative Research: Exploring the Impact of Noyce Master Teaching
Fellowship Programs on Teacher Retention: The Role of Motivation, Leadership, and School-
Work Environment


Proposal/Award Number (if available): 1949925


Source of Support: National Science Foundation


Primary Place of Performance: Middle Tennessee State University


Project/Proposal Support Start Date (if available):


Project/Proposal Support End Date (if available):


Total Award Amount (including Indirect Costs): $214,350


Person-Month(s) (or Partial Person-Months) Per Year Committed to the Project:


Year Person-months per year committed


2020 0.5
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2021 0.5


2022 0.5


2023 0.5


Year Person-months per year committed


PROJECT/PROPOSAL PENDING SUPPORT


1. Project/Proposal Title: Technology-assisted lesson study for developing elementary
mathematics teachers expertise in teaching mathematics on scale


Proposal/Award Number (if available): 2010131


Source of Support: National Science Foundation


Primary Place of Performance: Middle Tennessee State University


Project/Proposal Support Start Date (if available):


Project/Proposal Support End Date (if available):


Total Award Amount (including Indirect Costs): $449,997


Person-Month(s) (or Partial Person-Months) Per Year Committed to the Project:


Year Person-months per year committed


2020 1


2021 1


2022 1


2023 1


PROJECT/PROPOSAL SUBMISSION PLANNED


1. Project/Proposal Title: A geographic, longitudinal, demographic analysis of STEM teacher
persistence and effectiveness


Proposal/Award Number (if available): 1950181


Source of Support: National Science Foundation


Primary Place of Performance: Middle Tennessee State University


CPS-3 of 4







Project/Proposal Support Start Date (if available):


Project/Proposal Support End Date (if available):


Total Award Amount (including Indirect Costs): $388,361


Person-Month(s) (or Partial Person-Months) Per Year Committed to the Project:


Year Person-months per year committed


2020 1


2021 1


2022 1
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BIOGRAPHICAL SKETCH
Provide the following information for the Senior/key personnel and other significant contributors.


Follow this format for each person. DO NOT EXCEED FIVE PAGES.


NAME: Rushton, Gregory
eRA COMMONS USER NAME (credential, e.g., agency login):
POSITION TITLE: DIRECTOR, TN STEM EDUCATION CENTER
EDUCATION/TRAINING (Begin with baccalaureate and include postdoctoral training
if applicable. Add/delete rows as necessary)


INSTITUTION AND LOCATION DEGREE
(if applicable)


Completion
Date 


MM/YYYY


FIELD OF
STUDY


UNIVERSITY OF SOUTHERN
CALIFORNIA, LOS ANGELES, CA AB 05/1993 CHEMISTRY


UNIVERSITY OF SOUTH CAROLINA,
COLUMBIA, SC MED 08/1998 SCIENCE


EDUCATION
UNIVERSITY OF SOUTH CAROLINA,
COLUMBIA, SC PHD 08/2004 CHEMISTRY


A. Personal Statement


I am currently funded as an IES PI (Award R305A180509) and as an NSF PI on four
additional projects involving teacher professional development, teacher leadership,
and reform-based pedagogies in STEM classrooms. Our work encompasses diverse
research designs and data analytic techniques within educational settings, and we
regularly disseminate our findings in high-profile publication and conference venues.
Over the past fifteen years, I have been funded as PI, co-PI, or senior personnel on
28 competitive awards in educational research and published almost 50 papers or
book chapters.


1. Shah L, Butler Basner E, Ferraro K, Sajan A, Fatima A, Rushton G. Diversifying
Undergraduate Chemistry Course Pathways to Improve Outcomes for At-Risk
Students. Journal of Chemical Education. 2020 June 05; 97(7):1822-1831.
Available from: https://pubs.acs.org/doi/10.1021/acs.jchemed.9b00972 DOI:
10.1021/acs.jchemed.9b00972


2. Criswell B, Rushton G, Nachtigall D, Staggs S, Alemdar M, Cappelli C.
Strengthening the vision: Examining the understanding of a framework for
teacher leadership development by experienced science teachers. Science
Education. 2018 November; 102(6):1265-1287. Available from:
http://doi.wiley.com/10.1002/sce.21472 DOI: 10.1002/sce.21472


3. Rushton G, Lotter C, Singer J. Chemistry Teachers’ Emerging Expertise in
Inquiry Teaching: The Effect of a Professional Development Model on Beliefs







and Practice. Journal of Science Teacher Education. 2017 February 23;
22(1):23-52. Available from:
https://www.tandfonline.com/doi/full/10.1007/s10972-010-9224-x DOI:
10.1007/s10972-010-9224-x


4. Adams A, Jessup W, Criswell B, Weaver-High C, Rushton G. Using Inquiry To
Break the Language Barrier in Chemistry Classrooms. Journal of Chemical
Education. 2015 September 24; 92(12):2062-2066. Available from:
https://pubs.acs.org/doi/10.1021/ed500837p DOI: 10.1021/ed500837p


B. Positions and Honors


Positions and Employment
1995 - 1998 SCIENCE TEACHER, LOWER RICHLAND HIGH SCHOOL,


HOPKINS, SC
1998 - 2002 SCIENCE TEACHER, SPRING VALLEY HIGH SCHOOL, COLUMBIA,


SC
2004 - 2008 ASSISTANT PROFESSOR, KENNESAW STATE UNIVERSITY,


KENNESAW, GA
2009 - 2015 ASSOCIATE PROFESSOR, KENNESAW STATE UNIVERSITY,


KENNESAW, GA
2012 - 2018 ASSOCIATE EDITOR, JOURNAL OF CHEMICAL EDUCATION
2014 - 2014 VISITING ACADEMIC, CURTIN UNIVERSITY, PERTH, WA
2015 - 2018 ASSOCIATE PROFESSOR, SUNY-STONY BROOK, STONY


BROOK, NY
2018 - DIRECTOR, TN STEM EDUCATION CENTER, MIDDLE TN STATE


UNIVERSITY, MURFREESBORO, TN
2018 - PROFESSOR, CHEMISTRY, MIDDLE TN STATE UNIVERSITY,


MURFREESBORO, TN


Other Experience and Professional Memberships
2000 - MEMBER, AMERICAN CHEMICAL SOCIETY
2004 - MEMBER, NATIONAL ASSOC RESEARCH IN SCIENCE TEACHING


Honors
2000 National Board Certification, Adolescent/Young Adult Science,


NATIONAL BOARD FOR PROFESSIONAL TEACHING STANDARDS
2011 College Science Teacher of the Year, GEORGIA SCIENCE


TEACHERS ASSOCIATION
2013 Distinguished Scholarship Award, KENNESAW STATE UNIVERSITY


C. Contribution to Education Research


1. 1. K-12 STEM Teacher Leadership. Teacher leaders are invaluable assets within







local teaching districts and communities given their expertise in their field,
experiences, and leadership qualities. However, the process by which STEM
educators in K-12 settings move along trajectories from novice to professional
practitioner and finally to teacher leader is not well understood. We are
particularly interested in the potential of developing STEM teacher leaders to
address the loss of early and mid-career professionals to careers outside of
the classroom. We have developed a teacher leader development framework
that focuses on professional vision and professional identity to improve
efficacy, engagement, and empowerment towards more effective leadership
roles. We are also currently investigating the personal characteristics, school
contexts, and leadership programs at eight NSF-funded sites that may
influence teachers' decisions to stay in, move from, shift from, or leave their
teaching positions.


a. Alemdar M, Cappelli CJ, Criswell BA, Rushton GT. Evaluation of a Noyce
program: Development of teacher leaders in STEM education. Eval Program
Plann. 2018 Dec;71:1-11. PubMed PMID: 30059795.


b. Criswell B, Rushton G, Nachtigall D, Staggs S, Alemdar M, Cappelli C.
Strengthening the vision: Examining the understanding of a framework for
teacher leadership development by experienced science teachers. Science
Education. 2018 November; 102(6):1265-1287. Available from:
http://doi.wiley.com/10.1002/sce.21472 DOI: 10.1002/sce.21472


c. Polizzi S, Head M, Barrett-Williams D, Ellis J, Roehrig G, Rushton G. The use
of teacher leader roles in an online induction support system. Teaching and
Teacher Education. 2018 October; 75:174-186. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S0742051X17319066 DOI:
10.1016/j.tate.2018.06.010


d. Criswell B, Rushton G, McDonald S, Gul T. A Clearer Vision: Creating and
Evolving a Model to Support the Development of Science Teacher Leaders.
Research in Science Education. 2017; 48(4):811-837. Available from:
http://link.springer.com/10.1007/s11165-016-9588-9 DOI: 10.1007/s11165-
016-9588-9


2. Evidenced-based STEM Instruction in K-16 settings. How reforms are taken up in
classrooms and their impacts on student achievement is an ongoing area of
interest in our research group. Reorienting learning environments to prioritize
student thinking, model construction and revision, and co-construction of scientific
arguments challenges traditional norms and presents challenges for teachers and
learners alike. Still, the investment into safe, inclusive, and engaging spaces has
immediate and long-term benefits that can be spread through social contagion by
change agents in egalitarian structures.


a. Shah L, Butler Basner E, Ferraro K, Sajan A, Fatima A, Rushton G.
Diversifying Undergraduate Chemistry Course Pathways to Improve
Outcomes for At-Risk Students. Journal of Chemical Education.
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2020 June 05; 97(7):1822-1831. Available from:
https://pubs.acs.org/doi/10.1021/acs.jchemed.9b00972 DOI:
10.1021/acs.jchemed.9b00972


b. Shah L, Rodriguez C, Bartoli M, Rushton G. Analysing the impact of a
discussion-oriented curriculum on first-year general chemistry students'
conceptions of relative acidity. Chemistry Education Research and Practice.
2018; 19(2):543-557. Available from: http://xlink.rsc.org/?DOI=C7RP00154A
DOI: 10.1039/C7RP00154A


c. Dass K, Head M, Rushton G. Building an Understanding of How Model-Based
Inquiry Is Implemented in the High School Chemistry Classroom. Journal of
Chemical Education. 2015 June 19; 92(8):1306-1314. Available from:
https://pubs.acs.org/doi/10.1021/acs.jchemed.5b00191 DOI:
10.1021/acs.jchemed.5b00191


d. Hernández G, Criswell B, Kirk N, Sauder D, Rushton G. Pushing for
particulate level models of adiabatic and isothermal processes in upper-level
chemistry courses: a qualitative study. Chem. Educ. Res. Pract.. 2014;
15(3):354-365. Available from: http://xlink.rsc.org/?DOI=C4RP00008K DOI:
10.1039/C4RP00008K


3. STEM Teacher Professional Development. In light of the rapid increases in
scientific knowledge and progress, our nation’s K-12 STEM teachers need
ongoing professional development (PD) to deliver a high-quality, relevant, and
current science education curriculum to our future doctors, pharmacists,
scientists, and other health professionals. We have developed a novel approach
to effective PD that leverages a scaffold involving guided practice of new teaching
approaches with underrepresented minority students involved in summer
workshops and camps. Attempting to enact emerging skills with students outside
the formal context of the school classroom affords greater risk taking,
opportunities for community-based reflective practice, and improved self-efficacy.
Further, we're interested in how evidenced-based practices impacts students
from non-majority backgrounds with respect to STEM identity and achievement.


a. Rushton G, Lotter C, Singer J. Chemistry Teachers’ Emerging Expertise in
Inquiry Teaching: The Effect of a Professional Development Model on Beliefs
and Practice. Journal of Science Teacher Education. 2017 February 23;
22(1):23-52. Available from:
https://www.tandfonline.com/doi/full/10.1007/s10972-010-9224-x DOI:
10.1007/s10972-010-9224-x


b. Lotter C, Rushton G, Singer J. Teacher Enactment Patterns: How Can We
Help Move All Teachers to Reform-Based Inquiry Practice Through
Professional Development?. Journal of Science Teacher Education.
2017 February 22; 24(8):1263-1291. Available from:
https://www.tandfonline.com/doi/full/10.1007/s10972-013-9361-0 DOI:
10.1007/s10972-013-9361-0







c. Adams A, Jessup W, Criswell B, Weaver-High C, Rushton G. Using Inquiry To
Break the Language Barrier in Chemistry Classrooms. Journal of Chemical
Education. 2015 September 24; 92(12):2062-2066. Available from:
https://pubs.acs.org/doi/10.1021/ed500837p DOI: 10.1021/ed500837p


d. Dass K, Head M, Rushton G. Building an Understanding of How Model-Based
Inquiry Is Implemented in the High School Chemistry Classroom. Journal of
Chemical Education. 2015 June 19; 92(8):1306-1314. Available from:
https://pubs.acs.org/doi/10.1021/acs.jchemed.5b00191 DOI:
10.1021/acs.jchemed.5b00191


4. Longitudinal Studies of US STEM Teacher Quality. Several large-scale efforts in
the past two decades have sought to improve the supply of well-prepared physics
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<li>K-12 STEM Teacher Leadership. Teacher leaders are invaluable assets within local teaching districts and communities given their expertise in their field, experiences, and leadership qualities. However, the process by which STEM educators in K-12 settings move along trajectories from novice to professional practitioner and finally to teacher leader is not well understood.  We are particularly interested in the potential of developing STEM teacher leaders to address the loss of early and mid-career professionals to careers outside of the classroom.  We have developed a teacher leader development framework that focuses on professional vision and professional identity to improve efficacy, engagement, and empowerment towards more effective leadership roles.  We are also currently investigating the personal characteristics, school contexts, and leadership programs at eight NSF-funded sites that may influence teachers&#39; decisions to stay in, move from, shift from, or leave their teaching positions.</li>
</ol>
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       <p>Evidenced-based STEM Instruction in K-16 settings.  How reforms are taken up in classrooms and their impacts on student achievement is an ongoing area of interest in our research group.  Reorienting learning environments to prioritize student thinking, model construction and revision, and co-construction of scientific arguments challenges traditional norms and presents challenges for teachers and learners alike.  Still, the investment into safe, inclusive, and engaging spaces has immediate and long-term benefits that can be spread through social contagion by change agents in egalitarian structures.</p>
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       <p>STEM Teacher Professional Development.  In light of the rapid increases in scientific knowledge and progress, our nation’s K-12 STEM teachers need ongoing professional development (PD) to deliver a high-quality, relevant, and current science education curriculum to our future doctors, pharmacists, scientists, and other health professionals.  We have developed a novel approach to effective PD that leverages a scaffold involving guided practice of new teaching approaches with underrepresented minority students involved in summer workshops and camps.  Attempting to enact emerging skills with students outside the formal context of the school classroom affords greater risk taking, opportunities for community-based reflective practice, and improved self-efficacy. Further, we&#39;re interested in how evidenced-based practices impacts students from non-majority backgrounds with respect to STEM identity and achievement.</p>
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       <p>Longitudinal Studies of US STEM Teacher Quality. Several large-scale efforts in the past two decades have sought to improve the supply of well-prepared physics teachers. We have been seeking to understand whether these national reforms have manifested in changes to the demographic make-up of our nation&#39;s teachers, with respect to both content preparation and diversity. Our analysis of several large-scale datasets indicate that in the physical sciences, most teachers in the US are teaching out-of-field, are increasingly inexperienced, and lack racial diversity.  We are interested in how systemic reforms to improve the preparation and retention of high-quality STEM teachers is taken up by various stakeholder communities.</p>
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       <p>Large-Scale Longitudinal Content Knowledge Assessment of US K-12 Early Career Teachers.  What do beginning K-12 biology teachers know about genetics, evolution, or chemistry?  To date, no large-scale, longitudinal study has been able to characterize what areas of strength or weakness exists for those expected to prepare postsecondary students for majors and careers in STEM professions. We have partnered with the Educational Testing Service to gain access to 10+ years of content knowledge exam data for the nation’s Praxis II  test takers to answer important questions about the state of our science education teacher preparation programs.  STEM majors were the top performers in almost all categories, and education majors underperformed, often at the level of non-STEM majors, across all topics. We observed significant variations in exam participation and performance between men and women and those from different racial backgrounds.</p>
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