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UNIVERSITY OF MASSACHUSETTS DARTMOUTH KAPUT CENTER FOR
RESEARCH AND INNOVATION IN STEM EDUCATION

The Kaput Center for Research and Innovation in STEM Education is an interdisciplinary University
Research Center that conducts innovative research in the teaching and learning of mathematics in all
educational contexts. It is an academic Center located administratively with the School of Education in
the College of Arts & Sciences.

Shakhnoza Kayumova, Ph.D. — Director, Kym Welty — Grants Support Specialist

EXECUTIVE BOARD FY24

o Paul Fredette, MSEE (Board Chair), President & Founder of Promptus
Communications, Inc. & Chief Technology Officer of American Doctors Online (term
expires 11/24)

o James Burke, PhD, Engineering/Technology Teacher at Somerset-Berkley Regional
High School (term expires 5/25)

e Karen Chang, PhD, Instructor of Chemistry at Naval Academy Preparatory School
(term expires 3/25)

e Marylou T. Clarke, CAGS, Assistant Superintendent, Dartmouth Public Schools
(Retired) (term expires 5/25)

o Elizabeth Cullen, BA, Director/Co-Founder of Rhode Island STEAM Academy (term
expires 11/24)

e Robert Gegear, PhD, Associate Professor of Biology at UMass Dartmouth (term
expires 9/25)

e Michael Goodman, PhD, Sr. Advisor to the Chancellor for Economic Development &
Strategic Initiatives at UMass Dartmouth (term expires 9/25)

o Beste Gucler, PhD, Associate Professor of Math Education at UMass Dartmouth (term
expires 10/26)

e Trina Kershaw, PhD, Professor of Psychology at UMass Dartmouth (term expires 9/25)

o Walter Stroup, PhD, Associate Professor & Chair of Department of Education at
UMass Dartmouth (term expires 10/26)

o Jay Wang, PhD, Professor & Chair of Physics at UMass Dartmouth (term expires 3/25)

o David Welty, PhD, Supervisor of Curriculum, Instruction, & Assessment at Fairhaven
High School (term expires 5/24)

o Stephen Witzig, PhD, Associate Professor of Science Education & Graduate Program
Director, STEM Education PhD at UMass Dartmouth (term expires 10/24)

Correspondence and inquiries should be addressed to: Kaput Center for Research and Innovation
in STEM Education, University of Massachusetts Dartmouth, 285 Old Westport Road, LARTS
114, North Dartmouth, MA 02747 (email: kaputcenter@umassd.edu).



Mission

The Kaput Center for Research and Innovation in STEM Education at the University of
Massachusetts Dartmouth was established on March 1%, 2007. The Center was established in the
spirit and vision of James J. Kaput, whose innovative thinking and leadership inspired many in
the field of mathematics education. The purpose of this Center is to provide a focus and support
for sustained investigation of foundational issues in the field of STEM education, issues that will
be chosen to enhance and deepen ongoing research by its members and associates. The Center is
an interdisciplinary research unit where fundamental problems in STEM education are studied,
discussed and analyzed through conferences, interdisciplinary colloquium series, basic research
and development, commissioned reports, and think-tank meetings.

This document reports the progress toward the fulfillment of this mission for the period starting
July 1, 2023 ending July 31, 2024, which is Fiscal Year 2024. This document was prepared by
Dr. Shakhnoza Kayumova, Director of the Center with support from Kimberly Welty, Grant
Support Specialist.
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Introduction

The Kaput Center for Research and Innovation in STEM Education at the University of
Massachusetts Dartmouth (hereon called the “Kaput Center”’) was founded by Professors
Blanton, Hegedus and Moreno-Armella of the Department of Mathematics. The Kaput Center
grew out of Professor Jim Kaput’s aim of democratizing mathematics for all learners.

President Jack Wilson approved its establishment on February 14™, 2007 and its was officially
established by Dr. Anthony Garro, Provost of the University of Massachusetts Dartmouth, on
March 1%, 2007.

Dr. Stephen Hegedus, Professor in the Department of Mathematics, was appointed the Center’s
first Director by Provost Garro and Chancellor MacCormack.

During the initial period of its establishment (March — June of FY07) the Director and the
founding faculty established an Executive Board and External Advisory Board. Projects of the
Mathematics Education faculty were transferred to the Center and an agenda for the operation
and events of the Center for the upcoming years was established.

In 2014, Professor Hegedus resigned from UMass Dartmouth, leaving the Kaput Center in the
hands of Professors Goodman, Giigler, and Orrill serving as Interim Directors while a permanent
director was sought. The search for a permanent director for the Kaput Center in FY 2015 was
not successful, thus the leadership structure remained the same for FY2016. In FY2017,
Professor Walter Stroup joined the leadership team and Professor Goodman stepped into the role
of Chairperson of the Executive Board without additional duties. At the end of FY2017, an
internal search was conducted, and Professor Chandra Orrill was named the Director of the
Kaput

Center effective July 1, 2017. Professor Goodman continued serving in his capacity as
Chairperson of the Board. Professors Orrill and Goodman resigned from their respective
positions in July 2020. At that time, the Kaput Center was put on pause because of the
limitations of trying to operate during the COVID shutdown. In September 2021, Dr. Orrill was
reinstated as the director of the Kaput Center. On May 31, 2023, Dr. Orrill left UMass
Dartmouth. An internal search was conducted and Dr. Shakhnoza Kayumova was named the
new Kaput Center Director effective June 6, 2023.

This report documents the ongoing work of the Kaput Center through FY2024.



Kaput Center Director’s End of Year Report 2023-2024

I am honored to present the Kaput Center's Annual Report for 2023-2024. This year marked a
transition in leadership following Dr. Orrill’s departure from the university. After an internal
search, I was appointed as the Director of the Kaput Center. My initial months were dedicated to
gaining a comprehensive understanding of the Center’s operations, services, outreach efforts,
research opportunities, and ongoing collaborations. This report summarizes our key activities,
accomplishments, and future directions.

In my first three months, I prioritized developing a clear understanding of the Center’s existing
operations and potential areas for growth. I engaged in multiple meetings with board members
and university administrators, including Drs. Ram Bala, CAS Dean Robert Jones, Dr. Shannon
Jenkins (former Associate Dean of CAS), and Dr. VanderGhayst (former Dean of Engineering).
These conversations provided valuable insights into how the Kaput Center collaborates with
various units within the university. During this process, I identified several key areas for
development. The need for a new website became apparent, along with the necessity to create
clear procedures for the Center’s operations. In collaboration with the CAS Dean’s office, we
developed an activities and scope schema to guide future initiatives. This schema was
subsequently presented to the Kaput Center’s board for feedback and refinement (see page #9
for details).

Additionally, I held discussions with the STEM Education and Teacher Development faculty to
emphasize my commitment for a collaboration and collective effort. Graduate students from the
PhD program, as well as PhD and MAT faculty, are deeply integrated into the activities of the
Kaput Center. The Center can serve as a hub where these programs intersect, facilitating
collaboration on research projects, outreach initiatives, and professional development
opportunities. This symbiotic relationship can allow graduate students to engage in research and
community outreach, while faculty contribute their expertise to help shape the Center's direction
and initiatives. This process resulted in two external grant submissions connected to the
activities in the MAT program (see the page #14 on grants for more details).

In early Fall, we organized our signature annual event, STEM4Girls. This year’s event set a new
record with 170 local girls registering, more than doubling the 80 participants from previous
years. We were also thrilled to have over 80 adults, volunteers, and 20 workshop attendants
contributing to the event. With the help of Board Director Dr. Paul Fredette, we were honored to
host Dr. Stephanie Milam, James Webb Space Telescope Deputy Project Scientist for Planetary
Science, as our plenary speaker. Dr. Milam shared her inspiring journey as a planetary scientist
at NASA’s Goddard Space Flight Center, captivating attendees with her work and experiences.
Our efforts for STEM4Girls were generously supported by the Jacobs Family Donor Advised
Fund of the SouthCoast Community Foundation. This funding was instrumental in enabling us
to serve the community and allowed us to expand our reach.

Immediately following the STEM4Girls event, we submitted three major external grants to the
National Science Foundation (NSF), totaling approximately $6 million. These grant submissions



reflect the collaborative efforts of our faculty and graduate students, whose research continues to
push the boundaries of STEM education innovation.

During the Spring semester, I received the Fulbright Scholar award and was on sabbatical leave,
and Dr. Shannon Jenkins assumed the responsibilities of the Director. Despite my sabbatical, I
continued to work closely with Kym Welty and our graduate students, particularly in working on
grants and providing grant support. One notable accomplishment was a successful response to
inquiries from NSF program officers regarding one of our collaborative grants. Our five-page
response ultimately secured the grant and will play an important role in Kaput Center’s position
as a leader in STEM education research.

Additionally, during this period, we were awarded a new grant for the STEM Cyclists program
in collaboration with Tufts University and University of Buffalo. The STEM Cyclists research is
based on the idea that bikes are an engineering system centered on a transparent technology that
promotes freedom of movement and thus has the potential to democratize mobility and access.
As an accessible technology it allows for tinkering, redesigning, repairing, customizing, re-
mixing, repurposing, building, and re-building. This project uses bikes and biking to introduce
STEM content and experiences to traditionally underrepresented youth (grades 9-10) by having
them participate in place-based informal learning activities. The project is funded by the
Advancing Informal STEM Learning (AISL) program, which supports projects that contribute to
research and practice that considers informal STEM learning's role in equity and belonging in
STEM and co-funded by the Innovative Technology Experiences for Students and Teachers
(ITEST) program, which supports projects that build understandings of practices, program
elements, contexts, and processes contributing to increasing students' knowledge and interest in
science, technology, engineering, and mathematics (STEM) and information and communication
technology (ICT) careers.

As of June 1st, I resumed my full responsibilities as Director. Our team remains committed to
advancing the Kaput Center’s mission through innovative research, community outreach, and
collaborations with faculty and external partners. Looking ahead, we aim to continue building on
the momentum of this year’s successes, with a focus on securing additional funding, expanding
our programs, and fostering new partnerships.

Acknowledgments: I want to extend my sincere gratitude to the Kaput Center’s board members,
faculty, staff, and volunteers who have contributed to our achievements this year. Special thanks
go to Dr. Shannon Jenkins for her leadership during my sabbatical and to Kym Welty and our
graduate students for their tireless efforts in grant applications and program development. I look
forward to working with all of you in the coming year as we continue to make strides in STEM
education and innovation.
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Dr. Shakhnoza Kayumova
Director



Kaput Center Infrastructure

Executive Board & Duties (from the newly approved Bylaws)

1.

Membership and Eligibility. The Executive Board will consist of the Director of the Kaput
Center, ex-officio, and no more than fifteen other individuals who shall be faculty members
at an accredited institution of higher education; qualified professional practitioners with a
documented record of scholarship or professional experience in education or educational
policy, particularly, but not constrained to, STEM education research; or drawn from
positions of leadership in the public, non-profit, and private sectors. At least 50% of the
Executive Board members will be employees of UMass Dartmouth. The Director will invite
and accept nominations for members of the Executive Board for review by the Executive
Board. All members of the Executive Board agree to execute the mission of the center in
collaboration with other Executive Board members and abide by the policy on center
operations. A full list of members will always be displayed in the Kaput Center and included
in the Annual Report.

Chair. The Executive Board will elect one member to serve as the Chair of the Executive
Board for each year. This position will be voted on at the last meeting of each academic year
to be active at the first meeting of the new academic year. The candidate receiving the most
votes will be the Chair. The Chair will work with the Kaput Center Director to build meeting
agendas and will serve as an advisor to the Director on issues that are timely in nature.

Meetings. The Executive Board will be convened quarterly by the Director of the Kaput
Center. The Director of the Kaput Center must notify all members of the Executive Board of
the time, date, and place of all quarterly meetings at least one week prior to said meetings. A
simple majority of the Executive Board shall constitute a quorum. Meetings will be run
subject to Robert’s Rules of Order. The Provost and the Chancellor of the University of
Massachusetts Dartmouth, as well as the Dean of the College of Arts and Sciences, can
attend all Executive Board Meetings, although they are not members of the Executive Board.

Powers. The Executive Board shall exercise the following powers and authority:

* to review the Director’s quarterly update on research projects, service agreements,
sponsored research agreements, and other activities,

* to review the Director’s quarterly statement of the budget for the Center and to make
recommendations for expenditures and encumbrances from the budget,

* to approve or reject nominations of individuals for appointment to the Center as
Research Associates or Visiting Research Associates,

* to approve or reject nominations of individuals for appointment to the Executive Board,

* to approve or reject the Director’s recommendations for creating or discontinuing
functional Divisions of the Kaput Center,

* to approve or reject the Director’s nominations of individuals for the appointment and
removal of Heads of Divisions,



* toreview, recommend, and approve any policies governing the Center’s operations as
specified in the Mission Statement and By-Laws,

* to approve or amend the Director’s proposed annual report, financial statement, and
proposed budget before it is submitted to the Provost or other officers of the University, *
to approve all recommendations from standing committees of the Executive Board,

* to advise and assist with graduate student recruitment strategies.

5. Approvals. A simple majority of those members present and voting shall be sufficient to
grant or withhold the approval of the Executive Board on all matters, except as specified
elsewhere in the Mission Statement and By-Laws.

6. Membership shall be for three (3) years and renewable.

Advisory Board & Duties

1. Purpose. The Kaput Center is linked to the wider community through an Advisory Board.
The Advisory Board shall be composed of individuals, appointed by the Director, who are
drawn from positions of leadership in the public, non-profit, and private sectors. The Executive
Board shall be notified of any additions to the Advisory Board at each quarterly meeting. The
Advisory

Board will assist in setting the Center’s research agenda and in developing research resources.
The Advisory Board will also advise and assist the Director and Executive board in developing
strategic plans to achieve its mission that responds to educational need locally, nationally and
internationally in the field of STEM education. The Advisory Board members are considered
advocates of the Center, promoting the work of the Center and establishing new associations
with leaders in STEM education research and innovation.

Research Scientists, Associates & Staff
As part of the bylaws editing process, we revisited the Research Scientists, Associates, and Staff
and decided to simplify the structure for associates of the Center. There are now three primary
designations: Research Scientists, Visiting Research Scientists, and Research Assistants. They
are described as follows:
a. Research Scientist: (1) a tenured or tenure-track faculty member at the
University of Massachusetts Dartmouth, who is developing or executing a
research, public service, or educational project under the auspices of the Kaput
Center, or (2) a qualified professional practitioner, who is locally developing or
executing a research, public service, or educational project under the auspices of
the Kaput Center,

b. Visiting Research Scientist: (1) any faculty member at an accredited
college or university, who is developing or executing a research, public service,
or educational project related to the mission of the Kaput Center and will have a
physical presence at the Kaput Center or (2) a qualified professional practitioner,
who is developing or executing a research, public service, or educational project
related to the mission of the Kaput Center and is visiting the Center. Visiting



Research Scientists are expected to make a substantive contribution to the Kaput
Center in collaboration with Center faculty and students. Appointment to the
position of Visiting Research Scientist requires the approval of the Kaput Center
Executive Board.

c. Research Assistant: (1) any student accepted into a graduate program at
the University of Massachusetts Dartmouth who is appointed as a Research
Assistant to a Center-based grant-funded project.

Physical Layout & Equipment

The Kaput Center was moved to Room 114 in the LARTS building on the UMass Dartmouth
campus in Fall 2019. While this move was important to move the work of the Center forward, it
resulted in a dramatic reduction in space as well as liquidation of many of our older
technologies. At the end of FY2020, the following technologies are housed in the Kaput Center:

» 7 Apple Laptop computers for use in research projects and demonstrations

 iPads for use on research projects for use in research projects and demonstrations

* 6 Chromebooks for use in research projects and demonstrations

* 11 Photon Robots

* HD/DV cameras

*  Wireless lavalier microphones

* 4 audio recorders

* Augmented reality sandbox ¢ A variety of common “Makerspace” technologies including
Arduinos, robots, Makey Makey, and Raspberry Pis

Some of these materials are housed in the Kaput Center without being the property of the Kaput
Center (e.g., the Augmented Reality Sandbox and the Photons), but they are available for use by
any faculty or students affiliated with the Center.

https://www.umassd.edu/kaput-center/, our website, went live in spring 2024. The previous
website address (kaputcenter.org) is no longer in use.

In addition to the devices, the Kaput Center has a large library that supplements the Campus
library facility, and which includes books relevant to STEM Education. The Center’s library
includes journals and books focused on: Mathematics Education, Anthropology/Evolutionary
Theory, Cognitive Psychology/Science, Representation theory, Computer Science and Design,
Learning Sciences, Linguistics and Discourse Analysis, Complexity Theory, Mathematics,
Philosophy, Socio-Cultural Studies, Curriculum Design, and Quantitative and Qualitative
Methodology. The books are indexed in Libib, which makes it possible to see the holdings for
the Kaput Center on the Web: https://www.libib.com/u/kaputcenter
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Figure 1. The schema for KC organization that was proposed during the discussions*

This schema outlines the organizational structure and focus areas of the Kaput Center, developed
after meetings and discussions with various stakeholders. It is a part of ongoing discussions
about the strategic areas where we need to focus and highlight the center’s commitment to de-
mocratizing access to STEM education through its research and innovation in both formal and
informal educational settings. The structure categorizes the center’s efforts into three key areas:
K-16 Students, K-16 Teachers, and Community Outreach, each addressing specific programs and
initiatives designed to foster equitable and innovative learning and teaching experiences.

The Measurement and Evaluation column was proposed as a future endeavor for the center, but
at present, KC does not have the capacity to take on such services. Instead, this column would be
better represented by the research support we currently provide, including grant pre- and post-
award services and general research support for our faculty and collaborators.



Summary of Fiscal Activity
We report in detail here the Center’s main operational budget and not the revenue/cost structure
of externally funded grants.

Table 2: Revenue & Costs for FY24

Expense Type Description Amount
University Support (Salaries, Fringe &

Revenue Operational Budget) $31,597.00
Gifts $350.00
Indirect Revenue $28,591.31
Total Revenue $60,538.31

Direct Expenses

Payroll Total Salaries-Kym W. (including OT) $22,911.82
Total Fringe $ 10,600.57
Total Payroll $ 33,512.39

Non-Payroll

Office/Admin

Supplies Total Office & Admin Supplies $280.48

Facility &

Operations Food & Beverage $235.49
Gift Fee $10.50
Subscriptions $352.49
Books $37.83
Total Facility & Operations $636.31

Printing

Expenses Copier Expense $1,383.32
Total Printing Expenses $1,383.32

Phone Expenses | Telecom Services Voice $657.10
Total Telecom Services Voice $657.10

STEMA4Girls

Expenses
Technician Fees $160.00
Entertainment $1,500.00
Clothing $3,630.43
Workshop Materials $1,230.15
Food & Beverage $3,886.04
Non-Employee Expenses $893.39
Advertising $70.95
Total STEMA4Girls $11,370.96
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Total non-payroll $14,328.17

Total Direct Expenses $47,840.56

Financial Outlook for FY23-24 and Planning for FY24-25

During the FY 2023-2024, the Kaput Center received the same amount of university support
towards operational costs as in previous years. This funding has been critical in maintaining our
key activities, including outreach programs, staff support, and research support.

However, as we look ahead to the fiscal year 2024-2025, there have been significant cuts. The
reduction in funding poses challenges to our operations, particularly for high-impact events like
STEMA4Girls, which are critical to our mission but also expensive to host. The external funding
support that we received for the event also ends as of FY 24-25. In light of the upcoming
budgetary constraints, securing dedicated funding for such events will be critical to avoid
depleting our general operational funds.

Indirect revenue currently forms a significant portion of our overall income. However, it is
closely tied to our success in securing external grants. If university support continues to decrease
or if indirect revenue fluctuates due to irregular grant funding, the Center could face operational
challenges that might compromise our ability to maintain ongoing programs and initiatives.

To ensure the sustainability and growth of the Kaput Center, we may need to think about
alternative revenue streams. This could include seeking corporate sponsorships, introducing
program fees for certain initiatives, and enhancing our fundraising efforts. These steps can
provide the financial stability, while ensuring that the Center remains resilient in the face of
funding uncertainties.

As Director, I am committed to exploring these options to secure the financial future of the

Kaput Center and to continuing our important work in democratizing STEM education access for
all.
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Functional Areas of Operation

Research & Development
Addressing Mission Need: Provide a focus and support for sustained investigation of
foundational issues in the field of mathematics education ...

The faculty and staff of the Kaput Center and their associates continue to conduct cutting-edge
research in mathematics education focusing on the following core areas:

* Enhancing mathematical communication in K-16 classrooms

* Transforming teaching practice across districts

* Addressing the needs of all learners in STEM Education

* Teacher knowledge and teacher professional development

* District-wide improvement of mathematics and science teaching in elementary and

middle grades
* Teaching and learning mathematics at the undergraduate level

The Kaput Center ends FY 2024 with 4 active grants.

CAREER: Analyzing the Nexus between Advantaged Social Positioning and Science
Identity Development Among English Language Learners. This project was funded by the
National Science Foundation with a start date of September 2017. This grant to Shakhnoza
Kayumova explores how to support students in developing as STEM learners while they are also
learning to speak English. The goal of the grant is to better support teachers to support students
who are grappling with language acquisition.

Computational Thinking Counts in Elementary Grades: Powerful STEM Teaching and
Learning for the 21% Century. This NSF-funded research grant is led by Chandra Orrill (PT),
with Shakhnoza Kayumova and Ramprasad Balasubramanian as co-Pls. The research team seeks
to help elementary school teachers engage their students in computational thinking, the kind of
thinking that computer programmers use. For example, students will be challenged to think
about problem solutions in ways that would allow a computer to solve them; create solutions
that require a series of ordered steps to carry out; identify, analyze, and implement solutions that
are efficient, effective, and creative; and use models and simulations to represent data.

Connecting Undergraduates to Biodiversity Instruction through Citizen Science
(CUBICS). Stephen Witzig (PI), Robert Gegear, and Kathryn Kavanagh received this NSF
grant focused on professional development for science faculty. The program will be centered on
socioscientific issues and incorporate of citizen science into college classrooms. The goal is to
increase student interest in science and to promote retention in science. The project will
specifically focus on biodiversity and climate change as themes for the professional
development, which will help to further develop faculty members’ expertise in these areas.

STEMcyeclists: Black and Brown Youth Transforming STEM via Bikes. Shakhnoza Kayumova
(PI) working with University of Buffalo and Tufts University received this NSF grant focused on

12



using bikes and biking to introduce STEM content and experiences to traditionally
underrepresented youth (grades 9-10) by having them participate in place-based informal
learning activities. The researchers along with community organizations work together to plan
and facilitate a summer institute and cohort sessions during the academic year. The youth will
engage in STEM learning in their community by creating and contributing knowledge that
informs their own learning in topics like science, engineering, and biomechanics.

Symposium & Colloquium Series

During FY 23-24, we revisited the Symposium & Colloquium Series as part of our mission to
address fundamental problems in science, mathematics, engineering, and computer science
education. These series are essential for fostering interdisciplinary discussions and research
collaborations. After careful review, we have decided to update and expand this initiative by
launching a Research-to-Practice Series in FY 24-25, which will complement ongoing research
symposiums and provide a platform for translating cutting-edge research into practical
applications for educators, policymakers, and community stakeholders.

All of the Colloquium talks and Research to Practice series will be available on the Kaput Center
YouTube channel and are accessible through the Kaput Center Website.

Supporting the PhD Program

The Kaput Center for STEM Education Research and Innovation serves not only as an
intellectual hub for research and innovation but also as a physical space where various research
meetings with graduate students and faculty are conducted. Supporting both research groups and
PhD students, the Center provides a collaborative environment for fostering critical discussions
and innovative ideas.

During FY 23-24, the Center expanded its role as a key meeting space for the university’s
research community. Notably, Dr. Walter Stroup initiated a weekly Friday Research, Thinking,
and Innovation Informal Meeting Series, which brings together graduate students and faculty for
discussions on ongoing research. This initiative has transformed the Center into a hub for
conversations, convenings, and in-depth research discussions.

The Kaput Center continues to play a vital role in supporting the PhD program within the
Department of STEM Education and Teacher Development. Since the launch of the STEM
Education PhD program in Fall 2018, the Kaput Center has supported this program through its
colloquium series, providing key resources, including Handbooks, APA guides for writing
papers, and access to research materials. With our move to campus, we now offer ID-reader
access to the Center, making these physical resources—including video cameras, tripods, and
research equipment—available to PhD students for their projects.
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Through these efforts, the Kaput Center continues to (re)established itself as a critical space for
research development, providing essential support to both faculty and graduate students as they
advance their scholarship in STEM education.

K-12 Outreach

The Kaput Center continued its commitment to K-12 outreach through research and practice
support provided by various grants that run through the center. These grants allow us to offer
valuable educational resources and STEM experiences to students, fostering early engagement in
STEM disciplines.

In addition to our research-based initiatives, we organized a College and STEM Pathway Event
for local high school youth, designed to provide guidance and inspiration for students interested
in pursuing STEM careers and higher education. This event serves as a bridge between high
school education and the future opportunities available in STEM, giving students access to re-
sources, mentorship, and a clear vision of the paths they can take in college and beyond.

A highlight of our K-12 outreach was the annual STEM4Girls event. This year, we strengthened
our partnership with two of the largest school districts in the region, New Bedford and Fall Riv-
er, providing girls from these schools with priority registration for the event. By collaborating
with these districts, we were able to ensure that girls from underserved communities had the op-
portunity to participate in hands-on STEM workshops, inspiring them to pursue further education
and careers in STEM fields.

Through these outreach efforts, the Kaput Center continues to bridge gaps in STEM education,
making STEM accessible to a diverse and broad group of students in the K-12 system.

STEMA4Girls

We held our 11" annual STEM4Girls on Saturday, Oct 28, 2023. We had 170 registrations. Six
school districts and one Girl Scout troop sent groups of girls plus we had 18 register online from
around the area. We welcomed keynote speaker Stephanie Milam, who serves as the James
Webb Space Telescope Deputy Project Scientist for Planetary Science; she opened the session
talking about her work as a Planetary Scientist at NASA's Goddard Space Flight Center. This
was followed by a fun warm-up session from Our Sisters School. From there, students attended
two of the 20 workshops offered by our experts. At lunch we offered some hands-on experiences
with robots and Norbert, an Eastern Box turtle on loan from our partner, the Lloyd Center for the
Environment. The day ended with a high-energy session led by STEAM the Streets focused on
STEM-related careers in music.

We are absolutely thrilled to announce that the Jacobs Family Donor Advised Fund of the

SouthCoast Community Foundation has donated to the Kaput Center to not only continue, but
also grow STEM4Girls in the coming years.
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Grant Proposal Activity

Funded Proposals (bolded names indicate Research Scientists in the Kaput Center)
Title: CAREER: Analyzing the Nexus between Advantaged Social Positioning and Science
Identity Development Among English Language Learners

PI: Shakhnoza Kayumova

Funding Agency: National Science Foundation, CAREER program

Amount: $779,000

Project Dates: 9/1/2017-8/31/2025

Title: Computational Thinking Counts in Elementary Grades: Powerful STEM Teaching and
Learning for the 21% Century

PIs: Shakhnoza Kayumova & Ramprasad Balasubramanian, Subaward from Rethinking
Learning and PI: Chandra Orrill.

Funding Agency: National Science Foundation

Total Award: $2,116,315

Project Dates: 1/1/2020 — 12/31/2023

Title: Connecting Undergraduates to Biodiversity Instruction through Citizen Science (CUBICS)
PI: Stephen Witzig

Co-PI Robert Gegear, Kathryn Kavanagh

Funding: National Science Foundation

Amount Requested: $599,926

Project Dates: 2/2023-1/2026

Title: STEMcyclists: Black and Brown Youth Transforming STEM via Bikes
PI: Shakhnoza Kayumova (under University of Buffalo as lead institution)
Funding: National Science Foundation

Amount Requested: $201,402

Project Dates: 1/2024 — 12/2026

Grants Under Review 2023-24:

Title: Collaborative Research: Teaching for the Anthropocene: Teacher Learning and Practice for
Critical Systems Thinking

PI: Shakhnoza Kayumova (with SUNY U of Buffalo as lead institution), Co-PI: Walter Stroup
Funding: National Science Foundation

Amount Requested: $1,573,969

Project Dates: 12/2024-12/2028

Title: Educators Participating In biodiversity- and climate-focused Citizen/Community Science
(EPICS)

PI: Stephen Witzig; Co-Pls: Robert Gegear, Kathy Kavanagh

Funding: National Science Foundation

Amount Requested: $587,846

Project Dates: 6/2024-5/2028
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Title: Building Bridges for Equity: Advancing Anti-Racist STEM Teaching in Secondary Education
(Bridges-STEM)

PI: Shakhnoza Kayumova; Co-Pls: Stephen Witzig, Dilshod Achilov

Funding: National Science Foundation:

Amount Requested: $4,381,234

Project Dates: 8/2024-7/2029

Grants Not Funded 2023-24

Title: Next Generation Mentoring: Supporting Retention and Persistence of Diverse Students in
Undergraduate Engineering

PI: Sukalyan Sengupta

CoPlIs: Chandra Orrill, Trina Kershaw

Funding: National Science Foundation

Amount Requested: $199,993

Project Dates: 9/2023 — 8/2025
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ADVISORY BOARD
The Center has an international and interdisciplinary advisory board, which consists of the
following members:

e Allan Cohen — University of Georgia

e Andrew Izsak — Tufts University

e Bharath Sriraman — University of Montana

e Christopher Hoadley — University at Buffalo

e David Kirshner — Louisiana State University

e David Williamson Shaffer — University of Wisconsin

e Demetra Pitta-Pantazi — University of Cyprus

e Eric Hamilton — Pepperdine University

e Joanne Lobato — San Diego State University

e Jeremy Roschelle — Digital Promise

e Jonathan Templin — University of lowa

e Luis Morena-Armella — National Polytechnic Institute, Mexico
e Lyn English — Queensland University of Technology

e Maria Blanton — TERC

e Philip Vahey — Houghton-Mifflin Harcourt

e Pratim Sengupta — University of Calgary

e Tania Maria Mendonga Campos — Universidade Bandeirante de Sao Paulo
e Todd Campbell — University of Connecticut
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