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Annual Report to the Education Interim Committee November 15, 2022

The following report is being submitted to the Education Interim Committee by the
STEM Action Center. The report contains the following requested information:

1. The Board shall report the progress of the STEM Action Center, including the
information described in Subsection (2), to the following groups once each

year:

2. The report described in Subsection (1) shall include information that
demonstrates the effectiveness of the program, including:
a. the number of educators receiving high-quality professional development;
b. the number of students receiving services from the STEM Action Center;
c. a list of the providers selected pursuant to this part;
d. a report on the STEM Action Centers fulfillment of its duties described in
Subsection 63M-1-3204; and
e. student performance of students participating in a STEM Action
Center program as collected in Subsection 63M-1-3204(4).



The number of educators receiving high quality professional development

The STEM Action Center (STEM AC) supports high quality professional development through the
professional learning (PL) program that aligns resources to locally identified STEM- related
professional learning needs and solutions with activities such as coaching, mentoring, self
reflection, off- contract work, and effective professional learning communities (PLCs). The STEM
AC also provides professional development to support educators that are participating in other
programs such as the K-16 Computing Partnership program, the K-12 Math programs, programs
with our STEM in Motion team and the annual STEM Best Practices conference.

K-12 PROFESSIONAL LEARNING

The PL program supported 24 grants in the 2021-22 school year, directly impacting 2972
educators. The program design varies greatly within this grant program and includes solutions to
locally identified issues that support their long-term strategic plan with compensation for off
contract work, lesson study in a PLC, and videos to be used for self and peer reflection.

K-16 COMPUTING PARTNERSHIPS

As part of the K-16 Computing PArtnership program, a total of 344 educators in Fall 2021 and 615 educators in
Spring 2022, received professional development through face-to-face and zoom trainings, online courses,
accredited vendor classes, and conferences. Seven educators from Washington County School District traveled
to the STEM Action Center Innovation Hub for a two-day robotics training.

K-12 MATH PERSONALIZED LEARNING

Educators and administrators from 595 schools received professional learning for the use of the
K-12 Math Personalized Learning tools as part of the contracts with the product providers. This
training ensured that educators were able to integrate the use of the software effectively as a
supplement to their instruction.

STEM IN MOTION

The STEM in Motion Curriculum kit program allows teachers and educators to
check out various STEM-related curriculum kits for their classrooms for a
two-week period. Teachers are able to train themselves on the material using our
online videos and PDF lesson plans. There were 71 schools and community
education programs that participated in the past year through the curriculum kit
program and were trained in STEM lesson teaching.

STEM BEST PRACTICES CONFERENCE

The STEM Best Practices Conference provides a variety of professional learning opportunities for
educators across the state. The 2022 conference was held in three locations in Utah to reach more
educators, and focused on hands-on STEM activities with the theme: I AM STEM. The
conference was held on June 6 in Ogden, June 9 in Price, and June 13 in St. George. More than
500 educators attended in the three locations.

The feedback from our post-conference survey showed that attendees appreciated that we came to
areas outside of the Wasatch Front. We plan to host the conference in two locations in the future;
one in a metro area and the other in a more rural area.



The number of students receiving services from the STEM AC and the number
of students that accessed resources from the STEM AC are as follows:

Classroom grants: 10,072 students were impacted by the funded classroom grant projects.

Competition grants: more than 1200 students were impacted through participation in STEM
related competitions

K-12 Math Personalized Learning Program: more than 117,796
students had access to supplemental math software

Virtual STEM Fest: Nearly 6,000 students, educators, and parents participated in STEM Fest,
which took place virtually on utahstemfest.com. Of those students and educators, 83% were new
users to the website.

Community Impact Grants: the Center supported and exhibited at 35 STEM community events
and programs, thus impacting more than 66,839 students, parents, educators, administrators,
community and industry partners.

STEM in Motion (SIM): more than 4,58 1students were impacted through participation in the SIM
programs

Girls Who Code Club Network: estimated 370 girls participated in 48 clubs

K-16 Computing Partnerships: 22,461 students (participating in 115 new Computer Science

class sections), 35,208 students participating in various out-of-classroom experiences, 96 students
participating in work based learning activities. (Please note that students may have participated in
multiple activities.)

To Learn early math kits: 4120 kits delivered.

Library STEM Backpacks: 400 Fall 2021 Science of Stress backpacks were distributed to
libraries statewide. This collaboration with the Utah Division of State Libraries targeted 2nd to
4th graders and provided activities and education regarding the effects of stress on the body and
methods to cope with stress.

STEM AC Innovation Hub: 1,529 participants pre-K - adult participated in Innovation Hub
programs in FY22. This includes participation in robotics programs, Innovation Hub classes, and

Open Tinker Time opportunities.

STEM on Stage:



A list of providers selected pursuant to this bill:

See Appendix A.

A report of the STEM AC fulfillment of its duties described in subsection 63M
1-3204
(a) STEM Action Center (STEM AC) Staff and Roles - 63M-1-3204; 1(a), (¢) (i)

The STEM Action Center (STEM AC) consists of the Executive Advisory Board, a Division
Director (Dr. Tami Goetz), Program Director (Sue Redington), Collaboration and Program
Development Manager (Kellie Yates), Research and Implementation Manager (Clarence Ames) and

Community and Innovation Manager (Lynn Reichert), a Program Specialist (Gina Mubhlstein), a
Program Outreach Manager (Julienne Bailey), the Innovation Hub Manager (Becca Robison), an
Office Manager (Viena Zeitler) and a Marketing and Communications Manager (Shelby Averett).

There is a part-time director for the Utah STEM Foundation (Allison Spencer), along with a Utah
STEM Foundation Board. The STEM AC works collaboratively with several other state agencies
(e.g., Utah Department of Workforce Services, other divisions within the Utah Department of
Cultural & Community Engagement, the Office of Energy Development, Talent Ready Utah, the
Utah System of Higher Education, the Utah State Board of Education, the Governor’s Office of
Economic Opportunity, the Utah Geological Survey etc.) to support STEM education and
workforce and economic development. Nathan Flores and Yousuf Haidari, high school interns,
supported a variety of projects over the FY21 fiscal year.

The STEM AC has had tremendous support from high school and undergraduate students in the
STEM Ambassador program over the past several years. The STEM AC team spent time over the
past year re-thinking the role of STEM Ambassadors, as well as the way in which volunteers are
engaged with the Center. The result is a re-branding of the STEM Ambassador program to the
STEM ACtivist program (to alleviate confusion around the many Ambassador programs currently
existing) and reflect the new, and more robust, program that is currently under development.
Further, a new volunteer page for the STEM AC website has been developed that will support
volunteer sign up, tracking of volunteer efforts and numerous other activities that will enhance the
volunteer experience with the STEM AC and its partners.

The STEM AC reports to the STEM Action Center Executive Advisory Board, with its membership
and duties defined by statute. This model has worked well, with the Board providing tremendous
financial and in-kind support, as well as oversight of the STEM AC’s strategy, process, and
accountability. The ability of the Board to have a strong role in the direction of the STEM AC,
providing guidance to the Director, has led to considerable buy-in from industry and the Utah State
Board of Education office. The Board has representation from industry, the Utah State Board of
Education, the Utah System of Higher Education, and the Utah Department of Workforce Services.
The STEM AC Executive Advisory Board and the Utah STEM Foundation Board meet together at
least once a year to facilitate collaboration between the two boards. Further, members of each board



attend the other boards meetings on a regular basis to ensure that the activities of each board support
STEM education as it aligns to the the STEM AC’s strategic plan and statutory expectations.

(b) Private entity engagement - 63M-1- 3204; 1(d); 2 (e)

UTAH STEM FOUNDATION

Industry support is crucial to the mission of the STEM AC. Industry support ensures that programs
and efforts connect companies into the classroom, increase STEM workforce opportunities in Utah,
and enhance STEM funding and resource opportunities. The Utah STEM Foundation, with its
vision and mission aligned to the STEM AC, helps to create the bridge from education to the
private sector. The Foundation has helped to build relationships with industry and the resulting
support has been provided in a variety of ways including cash donations, grants and sponsorships,
program collaborations and in-kind support through volunteer efforts. The Utah STEM Foundation
was added to the STEM AC'’s statute, thus allowing for the creation of a public foundation. It
became official on May 10, 2017, having received the Letter of Determination from the Internal
Revenue Service. The Foundation has an advisory board with industry support from Marathon
Petroleum, (formerly Tesoro), Par Technology, Texa Instruments, MHTN Architects, Fire Eye,

Brassica Protection Products, and US Synthetic. A part-time director (Allison Spencer) oversees
the functions and activities of the Foundation Board, as well as the receipt of all donations from
corporate partners. The Foundation Board continues to develop and expand on many new and
existing community partners and donors, who are in turn increasing their donations each year.

Programs that are supported by the Foundation include:

The Utah STEM Foundation helps to support STEMFest, STEM in Motion, the STEM On Stage
Assembly with Paul Brewer, STEM Best Practices, Green Our Planet Hydroponics program, To
Learn early math kits, STEMSpots, funding for the new STEM Innovation Hub, Robotics, Micro
STEM Fest kits, The Chief Science Officer Program, as well as many other STEM initiatives
that have impact statewide.

Cash Donations for fiscal year 2022:
The Utah STEM Foundation received over $545,000 in monetary donations, and $24,000 in
in-kind contributions in fiscal year 2022.

Utah STEM Foundation Highlights

e Hale Centre Theatre and its Board of Trustees honored the Utah STEM Foundation as one
of Utah’s non-profits who is making a real difference in our community. As part of the “HCT
Applauds” program, Hale Centre Theatre spotlighted the Utah STEM Foundation in programs
and the press release, as well as at the August 10th, 2022 showing of “Silent Sky” —which
tells the true story of 19™-century astronomer Henrietta Leavitt and her fellow female
researchers — or “computers” — in the Harvard University observatory who set the standard still
used today for measuring distances in space while discovering thousands of stars.



Utah STEM Foundation Donor Highlights

* ARUP Continued to support the Utah STEM Foundation as one of the benefactors of their
Employee giving program for 3 years. ARUP has also been a very supportive sponsor of
STEMFest, and hosted nearly 120 students as part of the American Indian Services summer
PREP program at their facility in July 2021 to discuss future career opportunities. This year,
ARUP employees donated over $18,000 to the STEM AC through their Employee Giving
Program.

» Comcast has been a champion by assisting to fund programs, STEM events, as well as create and
distribute communication materials to promote awareness for STEM.

* Dominion Energy donated funding for STEM Fest, as well as our new STEM Spots initiative to
bring STEM books, kits, and other materials to underserved areas.

* Fidelity Investments has supported our STEMFest events in person and also offers free financial
literacy workshops for students in the classroom.

* Hill Air Force Base has continued to support the STEM AC and Utah STEM Foundation to
allocate funding to educators, schools, and other organizations, providing STEM opportunities
statewide.

« Jeffery R. and Katie C Nelson Family Foundation has provided ongoing support to the Utah
STEM AC and pledged continued funding to help create the Utah STEM Artist in Residence
Program that will be held in our new Innovation Hub.

* The Larry H. and Gail Miller Family Foundation has championed The Utah STEM In Motion
and provided $50,000 to expand this program into Kits for classroom, expanding resources to more
schools statewide. They have also helped provide equipment for the STEM AC Innovation Hub
maker space that thousands of patrons have convened at to learn STEM skills.

» Marathon Oil donated $50,000 to support a new Innovapod program at two SLC Schools, as well
as a Salt Lake Community Learning Center. All afterschool Pod programs tie to classroom
learning and standards and create an inclusive approach to STEM through integration, meeting
students at their skill level and interests.

*Northrop Grumman provided $10,000 to start our STEM Spots initiative to bring STEM books,
kits, and other materials to underserved areas.

* Texas Instruments donated $35,000 to provide funding for our Innovation Hub programs and
equipment, as well as supporting STEM Fest, and helping to organize other Innovation Hubs in
Utah.



* US Synthetic has championed bringing partnerships to the STEM community, and has been our
largest sponsor of STEMFest every year since our inaugural event.

Industry Support at STEM Best Practices Conference

We went back in person this year for our STEM Best Practices conference! In an effort to connect
with more educators statewide, this year we actually held 3 conferences—One in Ogden, Price, and
St. George. As we want our educators to feel the incredible community support for their tireless
efforts, we received over $24,000 in in-kind prizes that were donated to give out during the
conferences. These donations were provided by: Hale Centre Theatre, Traeger Grill, Loveland
Living Planet Aquarium, Orbit Irrigation, Curriculum Associates, Denise's Daisies, Red Butte
Garden, Clark Planetarium, NHMU, Discovery Gateway, Ballet West, Kneaders, Hogle Zoo,
Harbor Freight, Sodalicious, Thanksgiving Point, Utah Jazz, The Nut Garden, PetSmart of
Riverton, Nu Skin, Asmodee, Blue Orange Games, Fireside Games, Haba, Math For Love,
Playmonster, Genius Games, In N Out Burger, Joshua Roberts Studio LLC.

Utah STEM Industry Coalition (USIC)

The Utah STEM Foundation oversees the Utah STEM Industry Coalition (USIC), which consists of over 50
companies from across the state. The USIC meets every other month and focuses on key STEM-related
activities that require industry support, both financially and in kind. The participating companies have been
critical in helping with efforts such as STEM Fest, Week of STEM and volunteer support for numerous
opportunities that include coaching of competitive robotics teams, helping to build STEMSpots and assembly of
To Learn math kits and library STEM backpacks. They have been helping to support the Governor’s
Adopt-A-School program through support of the Micro STEM Fest program.

COMMUNITY IMPACT -- SPONSORED EVENTS

The STEM AC uses a portion of its operational budget, leveraged with industry support, to sponsor various
events. Sponsored events help to provide exposure to STEM education and career opportunities for students
and communities.

The following list includes examples of programs and events that received STEM Action Center
sponsorship funding in FY?22, as well as those hosted by the STEM Action Center (a full list can be
found with Appendix XX).

STEM Night at SLC Stars

The STEM Action Center partnered with the SLC Stars to host a STEM Night at the basketball
game on April 1, 2022. We brought the Micro STEM Fest kit for this event, filled with hands-on
STEM activities that the kids loved, including Hot Wheels, marble runs, Tetris puzzles, and more.
Many kids stayed near the STEM area to try out all the activities.



Utah STEMFest

The STEM Action Center, together with Utah’s STEM industries, showcased exciting STEM career
paths and hands-on STEM activities in our seventh annual STEM Fest. In FY22, STEM Fest was
virtual due to COVID-19 restrictions. Utahstemfest.com provided students, educators, and parents
an immersive experience that allowed them to engage with STEAM articles, resources, and
hands-on activities. As a result of going virtual, we were able to keep those resources and activities
available to attendees throughout the year after the Week of STEM was completed. This allowed us
to reach more people over a longer period of time. Website data from November 1, 2021 through
the end of FY22 shows that the 2021 Virtual STEM Fest website had more than 9,000 visitors with
50,000 pageviews.

The 2021 STEM magazine was also available as part of STEM Fest, created in partnership with
Utah Business. Nearly all 10,000 magazines printed have been distributed across the state to
schools, school districts, regional education centers, and to community members at special events.
The magazines featured articles and stories from STEM professionals to help inspire students and
inform them about potential opportunities that could be available to them in the future.

In 2022, the STEM AC will hold STEM Fest in person at the Mountain America Expo Center in
Sandy, welcoming field trips and the public for free Family Night.

STEM Best Practices Conference

The 2022 Best Practices conference was held in three locations in Utah to reach more educators,
and focused on hands-on STEM activities with the theme: I AM STEM. The conference was held
on June 6 in Ogden, June 9 in Price, and June 13 in St. George. More than 500 educators attended
across the three locations. Sessions were recorded so that educators could go back and watch any
that they missed. Our keynote speaker was Maynard Okereke from Hip Hop Science. He spoke to
the attendees about his journey in to STEM and how he inspires others to explore the world of
STEM.

The feedback from our post-conference survey showed that attendees appreciated that we came to
areas outside of the Wasatch Front. We plan to host the conference in two locations in the future;
one in a metro area and the other in a rural area.

STEM IN MOTION (SIM)

The STEM in Motion (SIM) Program brings exciting STEM activities and resources to schools and
communities all across Utah. The outcomes from a SIM experience include increased student
engagement and enthusiasm for STEM activities, increased teacher awareness of STEM education,
and increased industry investment in STEM.

The SIM team currently uses STEM curriculum that provides experiential, real-world, project
based learning opportunities for students. The program also ties classroom-learning experiences to
STEM AC classroom grants to help educators get the resources they need to continue the lessons
after the SIM experience., as well as serving as a connection point for teachers to learn of other
timely STEM resources. The connection to STEM careers is what makes the SIM program unique
from many other informal STEM programs in Utah.

The SIM team has been actively engaged in partnering with local companies to enhance the
curricula selection every year. Programs are now added regularly based on teacher feedback,



industry needs, and core standards requirements.

Currently, the SIM team has redesigned the classroom program into a curriculum kit checkout
program due to COVID. Teachers can choose from 13 different curricula to checkout for a two
week period, which includes all the materials necessary, and a Google drive with video lesson

plans, PDF lesson plans and follow up activities. The new STEM curriculum materials are
thoroughly tested before each school year. Several schools have offered to help review the
curriculum materials to ensure that the materials align with standards, are age and grade
appropriate, and are a good learning experience. The educators receive two professional

development hours that can be used for re-licensure points in exchange for their participation and

feedback.

The SIM team added two curriculum kits for the 2021-2022 school year: Utah’s Water

Ecosystems: Great Salt Lake and Additive Manufacturing, in response to teacher feedback

about curriculum needs. Two additional kits are under development, including a genetics

curriculum in partnership with industry leaders, and geology curriculum in partnership with

Utah Geological Survey. The current curriculum includes:

Physics and Forces (K-3)

e Bee-bots (K-3)
e Hands-on Coding (1-3)
e Power Tiles (1-3)
e Sphero Robotics (2-8)
e Senses and the Brain (3-6)
e Additive Manufacturing (6-8)
e Mars Mission: (4-8)
e Probability & Game Design: (4-8)
e Renewable Energy: (4-8)
e Utah’s Water Ecosystems: Colorado River (3-5)
e Utah’s Water Ecosystems: Utah Lake (5-8)
e Utah’s Water Ecosystems: Great Salt Lake (4-6)
2018- 2020-2021 2021-2022
2019
Schools 53 64 47 70 (curriculum 71
Visited kits only) (curriculum
kits only)
Students 8,437 10,780 6,171 Over 8,000 Over 4,831
Reached (survey methods
for students
impacted
changed)




School 19 20 17 26 26
Districts
Visited

Total 337 449 288 NA NA
Programs
Presented

During the 2021-2022 school year, the SIM team continued to support classrooms through a kit
style program, with a focus on gathering information on what formats would serve teachers best.
The team worked with teachers in various schools to determine the best model for the new kit
program, and it resulted in a highly successful shift.. The curriculum is also made available to
educators in the form of PDF documents, so that educators can access any resources used,
recreate any activities, or explore any concepts as part of their continuing STEM instruction.
Registration for the 2022-2023 school year is nearly at capacity, which currently stands at 143
kits per year.

Over 50% of the schools the SIM Team goes to are Title 1 schools, and over 5 of all students are
qualified for free or reduced lunch. Surveys administered to students before and after
participation in a SIM experience reported that students had an increased interest in STEM and
an increased interest in having a career in STEM after the SIM experience. Based on teacher

feedback surveys after a STEM in Motion visit, all educators surveyed agreed or strongly
agreed that the SIM program introduced their students to new material, and 97.5% said the kits
provided a learning experience not usually available in their school. Further, all educators
surveyed would recommend or strongly recommend the STEM in Motion experience to other
educators. This program provides opportunities and access to STEM education that educators
and students may not get in any other capacity.

Additional teacher testimonials about the STEM in Motion Program:

“EVERYONE LOVED THESE. WISH I HAD A SET FOR MY CLASSROOM!!!!”

“We loved having the kit, the students were engaged and it helped us reinforce the standards
they have been learning. The kit was easy to use and all the information provided was extremely
helpful. Thank you for allowing us to use them!”

“Thank you for providing such a wonderful opportunity for our students! They thoroughly enjoyed the activities & learned so
much!! The kit was very easy to use & was appealing to all age groups (3rd-6th graders)!”

In addition to classroom visits, the SIM team works on a variety of other outreach programs,
including the Robotics Library. The Robotics Library project started with a $30,000 donation
from Marathon Petroleum and the belief that robotics resources should be accessible to every
educator in Utah. Five robotics kits were created with the support of the donation and the kits are



housed strategically around the state.

Each kit includes a variety of robotics equipment designed to be developmentally appropriate for
grades K-12: 5 Bee-Bot robotics, intended for grades K-1; 10 Ozobot Bit robots, intended for
grades 2-3; and 10 LEGO Mindstorms EV3 robots, intended for grades 4-12. These kits are
housed at the four rural education service centers: the Southeast Education Service Center in
Price, Utah; the Southwest Educational Development Center in Cedar City, Utah; Central Utah
Educational Services in Richfield, Utah; and Northeastern Utah Educational Services in Heber
City, Utah. One kit is housed at the STEM Action Center offices to be loaned to schools along the
Wasatch Front. Educators can check out this equipment free of charge from any of these
locations, and are provided free training and professional development to ensure educators feel
comfortable with using the technology in their classrooms. Currently the impact of this program
is being assessed to determine the feasibility of scaling the program to additional kits. Due to
COVID-19 restrictions, only four of the five kits were used during the 2020-2021 school year.

After the initial curriculum development, the SIM team created and distributed 4,500 To Learn
kits via schools, community-based programs, and out-of-school-time educational programs.
Over 500 volunteer hours from students, industry partners, teachers, and community
organizations were donated in order to assemble the kits.

The kits targeted students from 2-8, with half of the kits being focused on 2-4 year olds and the
other half being focused on 5-8 year olds. The activities combined math skills with art,
movement, engineering, outdoor exploration, and game play.

Surveys were administered to families of students who received a kit by way of a voluntary
sign-up. 85% of families surveyed agreed or strongly agreed that the kits included math lessons
that encouraged them to continue learning. On a scale from 1-5, with 1 being Strongly Disagree
and 5 being Strongly Agree, the average response for “The kit allowed me to support my child’s
math learning” and “The kit encouraged us to use everyday experiences for math learning” were
both 4.17.

Due to the positive response for the To Learn kits, the program will be further developed based
on caregiver feedback, and integrated with other math early learning programs provided by the
STEM Action Center.

(¢) R&D role of STEM AC - 63M-1- 3204; 2 (a)- (c); (f)

THE VALUE OF THIRD PARTY EVALUATION

Anytime an organization undertakes to evaluate its own programs, there is potential for
bias. The STEM AC continues to integrate rigorous third-party evaluation to increase
accountability and research integrity for the following programs: K-12 Math programs,
Professional Learning, and K-16 Computing Partnerships. The STEM AC has a contract
for third party evaluation with the Utah Education Policy Center (UEPC) at the
University of Utah, which supports credible third party evaluation that sustains a high
level of fidelity and objectivity. The parameters of the evaluation (such as metrics and
data that is to be collected) are defined by the requirements of the STEM AC'’s statute,
and recommendations by the third-party evaluator, the Utah State Board of Education
(USBE), and Local Education Agency (LEA) partners.

Comprehensive logic models are created for all programs, and the outputs and outcomes
defined in the logic models drive the data collection and evaluation process. The STEM AC
team reviews the third party evaluation scope annually to ensure that the data fulfills the



metrics identified in the logic models for each program. The STEM AC team also looks for
opportunities to shift a portion of the evaluation work to the Center staff that will not
compromise the integrity of the evaluation, but allows for efficient use of funds (i.e., fully
developed surveys that merely need to be administered).

Product and education partners, industry leaders, and research centers from this state and other
states have contacted STEM Action Center staff to ask questions about how to conduct rigorous
research on their programs. Due in part to this reputation, the Center has received additional
opportunities, such as the STEM Landscape Analysis grant from Boeing, to make positive
impacts on K-12 education that support data-driven decisions.

THE INTEGRATION OF R&D INTO STEM AC PROGRAMS

An additional R&D function was added to the K-12 Math Personalized Learning program
beginning with the 2017-18 school year. The STEM AC worked with the State Procurement
Office to create a process to allow new math personalized learning programs, which met all of
the requirements of the original Request For Proposals (RFP), to be piloted at limited capacity
(minimum of 1,000 students and maximum of 3,000) for two years, at no cost to the
participating LEAs and be

willing to be integrated into the evaluation process. Outcomes from the new products are
compared to products currently under contract. If the performance of students using a new
product meets or exceeds the average performance of students using other personalized learning
products, that product will be added to an approved vendor list. Starting in the 2020-2021 school
year, new providers who already have strong usage in Utah can submit data from past years for
analysis. This effectively shaves a full year off of the pilot period for any providers who wish to
participate, increasing both the effectiveness and the efficiency of this program. In FY20, four
new products were cleared to begin the pilot process starting in the 2020-2021 school year.
Unfortunately, schools had more uncertainty than usual this year (FY21), and only one of the
four providers was able to meet all the requirements of the pilot program. We will have data on
the efficacy of that product in December of 2022.

Moving forward, the STEM AC intends to expand the R&D function of this program from
strictly focusing on math personalized learning technology, to extending evaluation opportunities
to all technology based math interventions to understand the relationship between product use
and student achievement for any math products being used in Utah schools.

The STEM AC received a grant from Boeing to initiate a landscape study to capture the
current state of STEM education and employment in Utah. Working with the Utah Data
Research Center (UDRC) and the Utah Education Policy Center (UEPC), the STEM AC will
examine trends and patterns in enrollment, graduation, and employment in STEM over
multiple years. The goal is to identify factors that increase students’ likelihood to persist in
STEM fields over time. Another goal of the study is to determine if companies are finding
talent easier, or finding employees that are better prepared to succeed in their companies, thus
resulting in higher retention. The data will be used to inform monitor and determine strategic
responses to programs, as well as marketing and communications efforts. The interactive
report can be found at the following link:



https://uepc.utah.edu/our-work/stem-landscape-interactive-report/

The STEM Action Center actively seeks out grant opportunities that support research that can
help to inform and support innovative program development and assessment. Examples
include the current National Science Foundation (NSF) grant, Linking Attitudes and Behaviors
for Student Success, which collects data that helps to inform more effective communication
strategies to recruit students into Career and Technical Education pathways.

(d) Review and acquire STEM education- related technology - 63M-1-3204 2 (¢)

There are several programs at the STEM AC that review new education-based technologies that
can help to supplement instruction in classrooms, as well as informal and community-based
efforts. The criteria for review focus on quality of the resource, user friendliness for
implementation in a variety of environments, implementation support included with the resource
and cost effectiveness that will impact scalability and sustainability. Examples of these are a new
technology using robotics to teach early math. The STEM AC Innovation Hub, which opened in
June of 2021, is already playing a large role in testing new technologies and resources that can
support STEM learning. It is anticipated that this role will grow over time as the Innovation Hub
grows in its state role.

The K-16 Computing Partnerships program has provided continued opportunities to review
resources that support coding and other areas of integrated computing and computational
thinking. There were several

programs and products included in awarded grants during the 2021-22 school year that include
SkillStruck, 4-H Extension, Code Ninjas, Code Changers, and Future in Design.

One goal of the STEM in Motion (SIM) program is to identify and utilize new and innovative
approaches in technology. In addition to the exploration of hydroponics programs in libraries
and schools, the SIM team has also incorporated additive manufacturing into curriculum
offerings. Each of the Utah’s Water Ecosystems kits emphasizes learning to use existing
simple technology, and developing critical thinking skills so that students know how to select
appropriate technology for a task.

(e) Use resources to bring the latest STEM education learning tools into the classroom
- 63M-1-3204 2 (f)

The STEM AC works closely with education partners and the STEM community to identify gaps
and needs in STEM education, both for classrooms and for informal STEM opportunities. The
intent is to connect new STEM education learning tools and resources as potential solutions to
the identified gaps and needs in order to support and improve STEM instruction. This is
described in the previous section as it relates to several of the STEM AC programs. The STEM
AC recently completed a nine month strategic planning process. Several gaps emerged including
a need for early STEM learning resources. The STEM AC is now piloting several new math
programs that provide resources to parents to support their “at home” instruction for their
children. The To Learn kits, described previously in the STEM in Motion section of this report,
are one of the pilot programs launched during FY21.



The annual STEM Best Practices conference has been in place since 2015 and has the main
goal of bringing together Utah STEM (and non-STEM) educators to showcase the latest
learning tools and practices in the classroom. This provides an opportunity to share ideas and
promote the use of the latest in STEM resources.

The R&D mechanism that is integrated into the K-12 Math Personalized Learning program
(discussed previously) is a good example of how the STEM AC works to identify and assess
the best resources for math instruction.

There are several STEM AC programs that “fuel the innovation engine” of the Center.

(1) The STEM AC provides small Innovation grants, through the Innovation Incubators micro
grant program. These funds are awarded to classroom educators to support the design and
implementation of new STEM activities. This grant program is discussed in detail in the
following sections.

(2) The K-16 Computing Partnerships Initiative provides opportunities to support promising
practices in K-12 computing education. For example, Murray City School District (MCSD) has
established a unique “in-house” computing internship program in response to the difficulty of
placing students with industry sites. PowerPlay interns receive an $11 per hour stipend, which
allows students of all backgrounds to participate and benefit. The MCSD interns are responsible
for preparing, repairing, and updating student Chromebooks. They are in-classroom experts for
teachers' technology assistance and teach coding in the after-school coding programs. They also
deploy Private LTE radios and assemble LTE routers for students. In 2020-21, the interns
deployed wiring and antennas for the first SBRS in-building 5G network in the world. Despite
challenges with COVID, MCSD provided eleven student internships in the Fall of 2021 and
Spring of 2022.

As San Juan School District (SJSD) covers 7,933 square miles, this Computing Partnerships
grantee determined the best use of its makerspace efforts would be the equipping of a mobile
option. SJSD purchased a 7°x14’ trailer and consulted with the STEM Action Center to build
storage shelves and select durable 3D printers, laser engravers, CNC, robotics classroom sets,
etc., able to endure the miles of travel. Schools request the trailer for projects aligned with
classroom learning and for special events. Through this mobile effort, SJSD intends to provide
equitable access to materials and equipment to schools that would otherwise not be able to afford
the contents and have no space to store the materials and equipment.

(3) The Utah STEM in Motion (SIM) team members are constantly developing and testing
new resources. For example, in response to teacher requests, the SIM team updated all of
the resources available in the curriculum kits, including expanding activity offerings,
connecting teachers to other STEM Action Resources, and providing a wider selection of
targeted career exploration options.

In addition to curriculum kit resources, the SIM team is also developing and expanding the



To Learn kit program. The To Learn kits emphasize integrating early math skills with fun
activities that students and families are already doing, and are distributed to families.

The reputation of the STEM AC, both locally and nationally, has resulted in the STEM AC
being invited to join existing partnerships, or apply for grant funding to launch new programs.
These programs bring new resources to educators, parents and the community. They also provide
an opportunity for the STEM AC to explore new promising and best practices that are happening
in other states. The collaborative projects have leveraged partnerships with numerous
organizations including

April through June 2022: Bastian Family Foundation, BioHive, Daniel Smalley, BYU Professor,
Sierra Young, USU Professor, Kensie Dinsmoor, BYU Graduate Student, Myriad Genetics,
KnownMed, Million Girls Moonshot;

January through March 2022: Club Ability, Autism Solutions (we donated To Learn Kits to this
organization), Glendale-Mountain View Community Learning Center, The Utah STEM
Foundation and STEM AC have recently created the Utah STEM Industry Coalition to address
Statewide STEM Opportunities, consisting of several Industry Partners. Facebook, Adobe,
Recursion Pharmaceuticals, KnownMed, and Pluralsight have all joined since January, STEM
Ecosystems (Teaching Institute for Excellence in STEM), SciTech Institute, EdTech Evidence
Exchange, United Way of Salt Lake, Math Minds, Climate Change Institute for Agriculture and
Forestry, Rural and Underserved Utah Training Experience (RUUTE); University of Utah’s
School of Medicine;

October through December 2021: Salt Lake County Parks and Recreation, Utah Valley
University, School of Education, Creative Learning Lab, Intermountain Healthcare, Precision
Genomics Division (Genetic Counseling), Headstart, Washington County Libraries (Branches:
St. George, Washington, Santa Clara, Enterprise, New Harmony, Springdale and Hildale),
Minersville Library, Grand County Library — Moab, San Juan County Libraries (Branches:
Blanding and Monticello), Broadcom, Society for Science, Public Education Foundation
(southern Nevada), Plan B Theatre;

July through September 2021: R&O and American Cancer Society, iMpact Utah, Southern Utah
University Thunderworks, Dixie State Atwood Innovation Center, AutoLiv, Mark Miller
(Subaru), Teaching Institute for Excellence in STEM (STEM ecosystem design), YMCA of
Northern Utah, Promise South Salt Lake, Boys and Girls Club of Greater Salt Lake

(f) Support of STEM-related competitions, fairs, and camps, and STEM education activities -
63M-1-3204; 2 (d)

The STEM AC funds and oversees the Innovation Incubator program. This program includes
three micro-grant opportunities: (1) Student Competition (2) Classroom and (3) Organization
grants.

COMPETITION GRANTS

Studies show that students who participate in STEM competitions are much more likely to
pursue STEM careers (Miller, et al, 2018). The STEM Competitions Grant is intended to
support K-12 students’ participation in STEM competitions. Applications for the grant
program must be completed by a school-level representative on behalf of the students
benefiting from the grant in order to be accepted. The school-level representative oversees the
funding and is responsible for reporting outcomes. Competition grants cover costs for
supplies, registration, and other expenses related to participation in STEM fairs, camps, and
competitions. Schools may request up to $100 per participating student, and receive funding



based on the strength of their application. A review team made up of other grant applicants,
focusing on sustainable student impact, helped to generate scores. Before the end of the school
year, each awarded school must submit detailed receipts and project completion reports
showcasing what students accomplished. Educators report on how things went, what they
were able to accomplish, and how projects impacted students.

This year, educators students were able to master content that could translate directly into
STEM careers (such as design, programming, and debugging), and developed 21st century
skills (e.g. collaboration, creativity, persistence) in ways traditional classroom learning doesn’t
always facilitate.

“This is real engineering, with real problems, real programming, real project teams. It is close
as you can get to an engineering project outside of industry.”

- Preston Richey

Grantees stressed that access to these opportunities helped them reach traditionally marginalized
students that would have been unable to participate in programming without these funds. In
many cases, grantees indicated that without STEM AC support, they would not be able to run
these programs at all. Many grantees also highlighted the fact that this grant allowed them to
focus fully on helping the students because it eased the burden of scrounging for resources that
usually occupies much of their time that would otherwise be spent mentoring and coaching.

“This program has generated so much interest in the rest of the student body. In addition to the
competition robotics class, we also have enough student interest to offer 3-4 additional robotics
classes (about 200 students) who want to participate in robotics but don't necessarily have time

to compete.”

- Stephanie MacKay

“If it were not for the help from you all, so many underserved students that really cannot afford to
tackle scientific research, engineering prototypes and tech opportunities simply would not
participate. So thank you so much, these kids learn an incredible amount if not from their work,
but from all of the things that go wrong, the things that you don't consider like specifics when
making orders, having a good plan and what to do when plan A does not pan out.



- Heather Lambert

The grant program is popular and for the 2021-22 school year grants were awarded to 30
schools. In their project completion reports, grantees also reported that participation in these
opportunities positively impacted students’ confidence in STEM subjects, helped develop
important interpersonal skills, and even resulted in students choosing to go to college and choose

STEM majors. In spite of challenges, all grantees were able to provide engaging activities
resulting in increased STEM interest and engagement among their students. Additional report
details, including a list of participating schools and number of students impacted can be found at
Competition Grant Report FY22 .

CLASSROOM GRANTS

Classroom grants directly support educators to pilot inventive approaches to STEM education,
recognizing that innovative curricular resources developed by local educators need to be
replicated and spread as widely as possible throughout the state. For FY22, a total of 108
completed grant applications were received. Of those applications, 66 proposals (61%)
received a portion of the funds requested. Applications are scored by previous classroom grant
awardees, using a rubric to determine which proposals would be funded. The amount of
funding for classroom grants in FY22 totals just over $77,000.00, with an impact on 10,072
Utah students. In FY22, 24 of 66 (36%) of classroom grants were awarded to educators that
identified their students as rural. A summary of the LEAs, grades, and number of students can
be found here:

https://docs.google.com/spreadsheets/d/1 VWK61iLxPp4oE EuPd8tXYMIw83ejcr8Fj5C9vU
BMo/edit?usp=sharing

Lesson plans are requested from awardees in order to facilitate increased access to and
involvement with innovative STEM curricula throughout Utah. These resources have been
made available to Utah educators via the STEM Action Center’s website. Grant awardees were
also asked to present their project in a session as part of the STEM Best Practices conference,
which was held at three locations in June of 2022. Participants receiving support are expected to
complete a final report that describes outputs and outcomes. These reports are critical to
educators that choose to utilize the shared materials as it provides follow up information and
suggestions to other educators. Responses for the final report vary greatly, but several awardees
commented this year on allowing students to have access to hands-on resources:

“This grant was instrumental in providing me with the supplies to try all of these really great projects.
The students learned a great deal and as an educator | was able to grow through their inquiry process. |


https://docs.google.com/spreadsheets/d/1XlddZyap0tksbuBzzoKtTAvQ8xEEWvZIL4xGDf_Z820/edit?usp=sharing

am able to grow more through this arts integration process, in making connections, educating myself in
different mathematical, scientific, and engineering principles that | can tie back into art. | grow
significantly by developing these lessons. The process of seeing what works and problem solving when
things don't work is valuable as well. The students are able to get a much deeper experience through
these arts integration projects. They are hands on experiments that offer rich connections between
various disciplines and offer real-world applications. | love that it is inclusive for all my students no
matter ability and cultural differences. | stress that STEAM is for everyone, male and female. They use
the core principles within their classroom and come to explore richer material with me. The students all
get really excited and are very engaged when we learn about the STEAM subjects, and this helps them
to learn and retain the information far better than doing a worksheet just in class.”

“I like that the class and I have worked together and have been successful. There were times at
the beginning that students felt like we would not be able to make this technology work, as
soon as one student or a group would get it to work the mood in the classroom would change. 1
like that they have been able to use technology, stick to it, and be successful.”

“All of the children in our morning and afternoon preschool class enjoyed and participated in
our ramp project. Ramp play naturally emerged as children played in the block area. Teachers
were able to observe, make notes, and listen to children explain their thinking as they build
ramps. Taking the time to do this allowed teachers to use what children already know about
force and motion to support everyone's learning. As we began to introduce the whole class to
ramps, children familiar with ramps led the other children's learning. They answered questions
and helped them problem solve during ramp building. This was not planned but an unexpected
valuable experience. The outcome was increased confidence, oral language, self concept, social
skills, and collaboration. I hope to include this component to this unit each year.

We analyzed our data and noticed at the final stage of our project girls the were participating
equally as much as boys. We observed their play and discovered differences in the play. The
girls and boys used ramps as a part of their bigger play scenes. Ramps, force, and motion
knowledge was successfully incorporated into the play scenarios. It seems they used their new
academic knowledge in service of their playful intentions. We are very pleased with the outcome
of this project and all goals were met! This experience helped me learn more about ramps,
force, and motion and more about young children's understanding of these concept. I learned
what is important, interesting, and meaningful to them. I think my project will be different in the
future because of this grant experience. Children are interested in STEM learning, but it needs
to be done with an understanding of the children in my current class. There is a social
component to learning that I have underestimated. I was surprised at how well the children
learned the vocabulary and used it appropriately if the learning experiences were not presented
in a forced way. They seemed to enjoy the challenge of explaining their thinking. Painting with
the marbles was interesting. At first the children were enjoying the process, but then we ask
them how they were making the marbles move. They discovered they were tilting the box and
creating angles. That's what made the marbles move in the paint. Giving the children time to
think about what was happening and not telling them the answer or pointing it out to them was
a powerful experience. As each child realized what was happening, we could see it on their
face. This was a turning point in our project! It is hard to explain, but this was when I knew they
were doing the cognitive work needed to understand what they were doing and how it was
working. After this children began using the terms more in their play and when we asked them
to explain what they were doing. I learned about how to facilitate children's learning!! I am so
grateful for this experience!”

“I just love these STEM grants. It brings the passion back for me and the students. I think it



went fantastic. The engagement, understanding, and cohesiveness of investigating the
phenomenon were worth the hundreds of hours putting the curriculum together. I looked
forward to class everyday and the students loved it. Making this unit hands on, with an
engineering design challenge and real-world application was a game changer. This year has
been HARD. No other words to describe what the last few years have done for my passion and
enthusiasm for teaching. I was really struggling and considering leaving teaching. This project
reignited my love of teaching, creating curriculum, and mentoring students. I was so excited to
engage with students in the lessons. I loved helping them see real-world connections to
scientific principles. Honestly, having this opportunity is the reason I will still be a teacher
next year.”

(g) Identification of best practices being used outside the state and learning tools for K-12
classrooms - 63M-1-3204 2 (h and i)

The STEM AC Director, Dr. Goetz, participates in the annual Midwest STEM Directors
Symposium and attends other STEM events (e.g., the annual Washington STEM conference,
the Association of Career and Technical Education (ACTE etc) to continue the search for best
practices in STEM education. The STEM AC has worked with the Education Commission of
the States on several “thought leader” efforts for their reports such as Early STEM Learning
and Equity and Access in STEM. Dr. Goetz serves on grant review panels for several federal
agencies each year to remain connected to national trends and opportunities. The STEM AC
team has adapted several best practices from other states including the new 7o Learn early math
kits that were piloted over the 2020-21 school year. The Center is close to launching the Early
Learning and Language Opportunities (ELLO) to early math support for parents and
communities. MILO (Math Introductions and Learning Opportunities) and Friends will be
piloted at Wheeler Farms, in partnership with Salt Lake County Parks and Recreation. There are
several new programs that will be launched during the 2022 Week of STEM that are adaptations
from successful programs in other states (i.e., Chief Science Officer).

(h) Provide a Utah best practices data- base - 63M-1-3204, 2 (j)

The STEM Action Center website provides access to best practices and content that targets
students, parents, educators, and industry partners. The new website, which was launched in
2021, has been very successful and the analytics from website usage will be discussed in later
sections of this report.

The STEM AC initiated a new project that supports online access to high quality STEM
resources. The STEM Resource Library will include lessons for teachers, complete with
resources in Canvas, a format most teachers use regularly for instruction. Additionally, it will
have resources for community maker spaces, and activities for home and community spaces.
Each of these activities will be supported with video instruction, common mistakes, technical



support for common maker tools, and a space for teachers to request connection with industry
professionals.

(i) Keep track of how the best practices database is being used and how many are using it -
63M-1-3204 2 (k) i and ii

The STEM AC website continues to draw more and new visitors. From July 1, 2021 to June
30, 2022, stem.utah.gov saw 21,614 users and 64,955 page views, with 83% being new users
of the website. The STEM website continues to be a reliable resource for educators, students,
parents and industry professionals looking to engage with STEM education in Utah.

(j) Join and participate in a national STEM network - 63M-1-3204 2(1)

The STEM AC had determined that resources can be accessed readily without paying for
membership in the national organizations such as STEMx or STEMConnector. There are
greater benefits to attending key conferences or symposia to engage with the larger network of
state STEM leaders. Further, several of the national organizations have become more
member-focused and less about providing services, which diminishes the role that they can
play for an organization such as the STEM AC. However, there have been recent changes with
the national organization STEMx and they have restructured membership to be free of charge.
The STEM AC is now a regular participant with the STEMx community and it has been a
good opportunity to further relationship development with other STEM organizations and
communities.

(k) STEM School Designation - 63M-1- 3204, 2 (n)

The STEM AC, working with the Utah State Board of Education (USBE), generated a
comprehensive plan for a STEM School Designation program, which was included in the FY15
annual report. The USBE and the STEM AC Executive Board approved the criteria in FY'15.
Over the course of applying for designation, schools complete a self-evaluation on 10
overarching dimensions, encompassing 37 elements. Each element is evaluated by the
applicant school and scores are supported with narrative and artifact evidence submitted to the
review committee. The review committee is composed of STEM AC staff, as well as
administrators planning to apply the following school year, in addition to each applying school
providing a reviewer as well. It is important to note that the application to become a designated
STEM School is not easy. It takes time and considerable effort to complete the application
portfolio. In FY22, four schools that had previously been designated as STEM Schools were
re-designated, along with one new school receiving designation this year as well.

Designations are recognized for five years, requiring a school to reapply at the end of that time
to maintain the designation. For schools that use reviewer feedback to create and implement
improvements within those five years, a modified application process is used to increase the
designation level. A summary of the awardees can be found here:



https://docs.google.com/spreadsheets/d/1 _kM5U4VpuvVWIAF3QcriMsO9XzGSGjoE6i5iUaWEaRE/edit?u
sp=sharing

Moving forward, program leaders have started a multi-state consortium that meets quarterly to
discuss challenges, barriers, and lessons learned with STEM designation programs across the
nation. This effort led to school administrators and state program leaders from Nevada visiting
several STEM schools in school year 22 to help their school define what they want STEM to
look like there. It was a very successful visit and all participants left feeling inspired and
recommitted to STEM. Moving forward, It is the intent of the STEM AC to focus on recruiting
and supporting Title I schools, with the assistance and support of industry partners, to receive a
STEM Designation over the next several years. Additionally, secondary schools that receive
students from STEM Designated elementary schools will be targeted for participation in the
program.

(1) Support best methods of high-quality professional development for K-12 STEM
Education - 63M-1-3204 2 (o)

For five years, STEM AC has supported LEA-designed effective professional learning
associated with STEM via the Professional Learning program. Funded projects must align to the
Utah Effective Teaching Standards (UETS) developed by the Utah State Board Education
(USBE). Additionally, all funded proposals must align with the definition of highly effective
professional learning, as defined in HB 320 from the 2014 general legislative session. All grant
participants are required to (1) work toward improved STEM-related instruction and (2) film
themselves and watch for personalized learning goals through self-reflection.

In FY21, a planning grant was obtained and the project was completed that allowed the STEM
AC and its partners to assess Professional Learning needs beyond school and district levels.
Thai data was used over the course of FY22 to develop a teacher-level multi-year course
entitled STEM Education Innovators (SEI). This experience will require participating teachers
to commit to staying in the classroom for five years while developing teacher leadership and
mentoring skills. Participants will also identify local problems of practice and work with
subject matter experts (SMEs) to design, implement, and evaluate solutions to this problem.
Recruiting for this program will take place in fall of 2022, applications will be due in
November of 2022. The cohort will begin in September of 2023.

(m) Recognize a high school student’s achievement in STEM Fairs, Camps and
Competitions- 63M-1-3204, 2 (p)

The STEM AC highlighted many student achievements on our social media pages, including
robotics competitions, summer camps for underrepresented groups including Kane County’s
STEM Camp for girls, and highlighting our partnership with Utah Valley University on
creating the Micro STEM Fest.

In addition to these programs, the STEM AC showcases the work students, educators,
community and cultural organizations, other state agencies and industry partners are doing


https://www.instagram.com/p/CcGdloIvVtI/
https://www.instagram.com/p/CgxOW4GM3H8/
https://www.instagram.com/p/CgxOW4GM3H8/
https://www.instagram.com/p/CciwJqPgCq1/

around the state using website and social media resources. It is the responsibility of the Center
to not only promote the work the STEM AC does, but also the work students, educators,
companies and communities are doing to support and promote STEM all over the state.

(n) Develop and distribute STEM information to parents of students being served by the
STEM AC - 63M-1-3204, 2 (r)

The STEM AC reaches out to parents at various STEM events, such as the Craft Lake City DIY
fair, STEM expo events, and other sponsored events. Parents are encouraged to sign up for the
newsletter and to follow the STEM AC on social media, where they can learn about STEM
events across the state and student grant opportunities. The annual STEM Fest provides
engaging opportunities for families to attend on the open Family Night. A specific section on the
website is dedicated to students, where parents and students both can learn the significance of
STEM and also keep up to speed on the latest events.

The most recent strategic plan for the Center, that included community feedback, indicated that
there is a need for resources that reach parents and communities, and even can be used in homes.
The STEM AC reviewed current projects, assessed several promising practices and selected a
few pilot program options that address the need for more resources for parents and homes and
remained aligned to strategy and statutory expectations. The include MILO and Friends,
discussed later in greater detail, as well as the To Learn early math kit series that is discussed in
greater detail in this report.

(o) Support targeted high-quality professional development for improved instruction in
education, including improved instructional materials that are dynamic and engaging
and the use of applied instruction - 63M-1-3204, 2(s) i - iii

In the 2021-22 school year, educators and administrators from 595 schools received
professional learning for the use of the K-12 Math Personalized Learning tools as part of the
contracts with the product providers. This training ensured that educators were able to integrate
the use of the software effectively as a supplement to their instruction.

Following the successful feedback of a 600 kit pilot, the STEM in Motion (SIM) team designed
and created and distributed an addition 45000 To Learn kits to teach early learning math and
science skills aligned with K-1st grade standards. This was in partnership with Project Child
Success out of Washington State, and the five kits used a To Learn model designed originally by
Project Child Success. Kits were distributed in partnership with local preschools, Headstart
preschools, Weber and Davis district preschools, Boys & Girls clubs, and local libraries.

Surveys were administered to families of students who received a kit by way of a voluntary
sign-up. 85% of families surveyed agreed or strongly agreed that the kits included math lessons



that encouraged them to continue learning. On a scale from 1-5, with 1 being Strongly Disagree
and 5 being Strongly Agree, the average response for “The kit allowed me to support my child’s
math learning” and “The kit encouraged us to use everyday experiences for math learning” were
both 4.17.

The To Learn model incorporates early math concepts into every day fun activities that children
enjoy. There were five kit themes available, with each kit offering a 2-4 year old version and a
5-8 year old version, including Paint to Learn, Build to Learn, Move to Learn, Explore to Learn,
and Play to Learn. These kits are distributed directly to students without cost, and tie content
areas to early math concepts to provide engaging activities for students and important examples
for parents.

(p) The Board may prescribe other duties for the STEM AC in addition to the
responsibilities described in this section
- 63M-1-3204, 3

Utah Department of Cultural & Community Engagement (CCE)

The Utah Legislature determined that the STEM AC needed to look for a new “home” agency
during the 2019 Legislative Session. The final decision was to move the STEM AC to the
Utah Department of Cultural & Community Engagement (CCE). There were several factors
that supported the choice: the overall governance structure of CCE was appropriate for the
STEM AC, the STEM AC already had several project collaborations with divisions of CCE
(e.g., the State Library Division and the Division of Utah History), most of the divisions within
CCE supported education-based programs and the fund raising function of the STEM AC was
aligned to directions desired by the CCE. The STEM AC has partnered with several of the CCE
divisions in greater capacity over the past two years including the State Library Division
(STEM Backpacks, Library Maker Spaces, the UIHN) and UServe through two AmeriCorps
grants awarded in the past two years. The intent is to increase opportunities for partnering,
especially with the Division of History (Week of STEM 2023), Arts and Museums (STEM
Artist in Residence) and Multicultural Affairs (increasing outreach to underrepresented
communities with programs such as MILO and Friends).

The STEM AC Executive Board has the statutory authority to approve a new physical location
for the Center and approved the new Columbus Hub of Opportunity for the STEM AC. The
Hub is located at 3848 S. West Temple in South Salt Lake and is a mixed use facility for
Columbus Serves, a Utah non-profit that provides resources for individuals with differing
abilities. The Hub of Opportunity co-locates retail space with approximately 200 affordable

housing apartments. The STEM AC is located on the ground level and includes not only office
space, but the 2,000 square foot Innovation Hub (IH).

The IH opened June of 2021 with the intent to provide a home (and be a demo site) for a
community-based model to support FIRST and VEX robotics teams. The IH provides an
equipped maker space with a variety of machining, shop and tech tools that support robotics
and making efforts. The IH can home up to 15 teams, with a total of eight for FY21. This



model will make it more sustainable to solicit industry support for coaching and mentoring
robotics teams by aggregating the need for coaching multiple teams to one site, with scheduled
times for coaches and teams. The STEM AC team has worked collaboratively to develop
several STEM programs that have been initiated in the IH that highlight the integration of art,
coding, textiles, robotics, jewelry making etc with STEM. These will be discussed in more
detail later in this report.

The long term goal of the IH was to ensure that it provides not only local support, but also
serves a statewide service. It has become clear, over the past year of IH operation, that it has a
great deal more potential than merely supporting local robotics teams. The STEM AC has been
working with post-secondary, regional education and community partners to create the Utah
Innovation Hub Network (UIHN). The UTHN will be discussed in greater detail in later
sections of this report.

K-16 COMPUTING PARTNERSHIP INITIATIVE

In 2017, with strong support from industry, the STEM AC secured $1.255M ongoing to launch
the first computing grant initiative in Utah, now known as the K-16 Computing Partnerships
Initiative. Since the initiative began, input from STEM AC partners and third-party evaluators
have informed funding opportunities and defined the criteria for the grant framework and
proposal activities, which address the resource gaps preventing LEAs from offering
comprehensive computing programs in K-12. This input has defined a needed shift to a greater
focus on integrated computing which can serve a more broad need for earlier and effective
engagement. It has also emphasized the strategies of maker spaces activities, work-based
learning opportunities, and out-of-classroom opportunities.

FY21-FY23 applicants were required to align with two or more key elements, as defined in
the Request for Grants:
* Outreach and student engagement activities through before and after school and summer
programs (e.g., robotics and other clubs, innovation/maker spaces, summer camps, etc.)
* Industry involvement, such as mentorship of out-of-classroom programming
* Post-secondary and community collaborations
* Teacher retention opportunities, such as summer externships, mentorship, and other
models for increasing skills through professional learning
* Integration efforts between out-of-school programming and classroom learning
* Innovative Pre-K enrichment activities related to computing that emphasize parental
involvement and kindergarten preparedness, and activities, which promote equity and
access.

The current FY21-FY23 grants were identified through a formal, competitive solicitation,
with external review of all submissions. Applicants submitted grant requests for three years
of funding. From 37 submissions, 17 grants were awarded. Seventy-one percent of these
awards were located outside of the Wasatch Front. Of the $1,058,465.67 awarded in FY22,
$666,370.34, or 63%, were awarded outside of the Wasatch Front. Appendix C provides an
outline of the grantees and their funded activities.

Qualitative and quantitative data was collected from grantees in January 2022 and at the end
of the school year. Grantee responses identified challenges with implementation that include
the postponement or cancellation of planned activities and the shortage of staff. Despite
these challenges, third-party evaluation analysis provided by the Utah Education Policy
Center (UEPC) indicates positive outcomes and provides formative guidance regarding how
to improve the program and identify future, additional needs. For more information, see the



full report by the UEPC.

During FY22, 22,461 students enrolled in 115 new computing class sections, 35,208 students
participated in out-of-classroom experiences, and 96 students participated in work-based
learning opportunities. During this same time period, 959 educators participated in professional
learning activities. Seven educators travelled from Washington County School District for a
two-day robotics training in the STEM Action Center’s Innovation Hub. (Note: students and
educators may have participated in more than one activity.)

Grantees identified strategies that best addressed the specific computing needs of their school or
district. Educators most frequently identified Out-of-Classroom Experiences (35%) and
Innovation & Maker Spaces activities (37%) as meaningful for students. (Please note that these
two activities were the most common across all grantees.) UEPC reported that the Computing
Partnerships grants were associated with numerous positive student outcomes, including
computing interest and computing identity.

The majority of educators also reported positive outcomes for themselves. UEPC reported that a
common theme expressed by the educators was that professional learning provided the
knowledge and experiences needed to engage with computing in their instructional practice.
Three quarters agreed with statements of confidence in computing instruction, such as “I
continually find better ways to teach or integrate computing concepts.” In addition, 81% felt that
“I can teach or integrate computing concepts into my instruction effectively.”

The following grantee and survey and interview responses, as reported by the UEPC, indicate
the strong impact of the Computing Partnership activities.

Maker space and Innovation Spaces

e “..classroom teachers developed curriculum that allowed for interdisciplinary overlap
between makerspace activity and classroom learning. The maker space activities that
coordinated with classroom activities included 2nd grade use of 3D printing with their
science curriculum, 4th grade use of makey-makey and 3D pens for history, Sth grade
use of 3D pens for science PBL projects, 6th-8th graders used the maker space for the
production of visual arts in an art PBL.”

o “..Ilove seeing students make innovative, creative solutions for problems! Seeing their
higher order thinking is incredible!”

-0f- 7 Experi
e ‘It is most important because it gives the students an opportunity to create through
their passions the projects they would like to work on the most.”

o  “Allowed variety of students to experience different activities and express themselves
and learn in different ways.”
o “They [students] grow so much from participating in the robotics program - in knowledge, teamwork,
communication skills, engineering design, and basic programming.”

Work-Based Learning
® “My student intern has taken on the responsibility of repairing all district chromebooks where they have

learned valuable life skills of completing tasks and troubleshooting which will benefit them in the work

’

place.’



Professional Learning

® “We have successfully trained STEM educators at each of 21 schools. Those educators
provide STEM/Computer Science instruction to all K-6 schools. The goal to increase
teacher capacity and confidence has been hugely successful and will continue as we
integrate new tools...”

e “I have been provided with instruction on how to integrate and teach computing skills to

’

students of all ages.’

During FY22, the STEM AC provided webinars and connections with technical experts to assist
grantees in establishing their maker spaces and meeting specific equipment needs. Grantees
shared their progress and best practices, offering other grantees the opportunity to learn and
open a dialog on specific program aspects. During FY23, identification of additional webinar
topics and technical assistance will continue to build the community of practice for grantees and
others interested in their projects.

National Science Foundation

Linking Attitudes and Behaviors for Student Success (LABS’)

The success of key STEM education efforts rely on an effective communication and outreach
strategy, with an emphasis on programs that are in Career and Technical Education (CTE). It
has been recognized in Utah, as well as in many other states, that CTE programs suffer from
myriad negative misperceptions. In order to ensure that any efforts with CTE programs realize
their full potential for participation, the stigma that plagues CTE programs needs to be addressed.
The STEM AC and partners from higher education, the USBE, several LEAs and the Utah DWS,
were awarded funding in 2018 for the Linking Attitudes and Behaviors for Student Success
(LABS?) proposal from the National Science Foundation’s Advanced Technology Education
(ATE) program. The grant was funded on April 1, 2018 for three years and a total of $766,364.
There were significant delays due to COVID-related issues and the grant is now in the first year
of a no-cost extension.

The focus of this grant is to work collaboratively to create a new communication and
outreach strategy for Career and Technical Education (CTE) programs that is data-driven
and utilizes new, and creative communication strategies. There have been two rounds of
surveys conducted; the first survey was a general analysis of perceptions and knowledge
around CTE programs. The second survey was designed to understand behavior around
decision making with students when they consider CTE courses. The data collected from
the first survey countered the prevailing assumptions that students do not choose CTE

because they have a negative perception or bias against CTE, or that their parents and
teachers influence them due their negative perceptions for CTE. The data from 9th and 12th
grade students, parents, teachers (CTE and non-CTE) and counselors did not indicate any
significant negative biases or perceptions related to CTE. The data clearly demonstrated
that the biggest issue that impacted choices for CTE is a general lack of knowledge. The
second survey illuminated key findings. Half of the student respondents were equally
divided between rational and intuitive decision-making styles. The remaining 50% were



divided amongst The data has allowed the STEM AC to determine innovative
communication strategies that can reach more students and with the right type of message.

A new communication project was designed in response to the data collected from the
LABS?2 project. The How 'd You Think of That? with Temple Grandin podcast is a
STEM-based series that explores how diverse thinking is so critical to STEM education and
to solving STEM problems in our society and world. Dr. Temple Grandin interviews
scientists, innovators and educators from across the country who have done something
extraordinary in STEM. The first year of the series was completed and the analytics for
viewing are shared in Appendix XX.

Distance Learning

The STEM AC has always had a strong commitment to access and equity, with a focus on rural
students and communities. The challenges that the COVID-related issues has created amplifies
the need for greater innovation and capacity for distance learning.

The STEM in Motion team, as previously discussed, has adapted all of the classroom instruction
programs to a blended learning model, with kits that can be checked out. The adaptation of the in
classroom instruction to kits, combined with remote instruction resulted in increased impact to
rural and remote communities.

The Innovation Hub, and the UTHN, will provide numerous ways to offer workshops, courses,
professional learning and technical assistance to every community in Utah using blended virtual
and in person opportunities.

Outreach, Engagement and Partnerships
There are numerous outreach, engagement and partnership development activities that are
included in previous sections, such as the industry engagement portion of the report.

e The STEM AC continues to build relations with school boards including the Rural
School Boards Association. The STEM AC has committed to attending the Rural School
District Association meetings to understand more fully how to support rural districts and
their STEM needs. The STEM AC has spent a great deal of time working with the
Regional Education Service Agencies (NUES, CUES, SESC and SEDC). The Utah
STEM in Motion team works with the rural service centers to provide access to the kits
that they have developed.

e The STEM AC continues to work with the USBE as part of a STEM Advocacy Team
that has recently released its first collaborative communication document that helps to
clarify roles and partnerships between the STEM AC and the USBE.

e The STEM AC partnered with the Utah State Division of Libraries to pilot a STEM
Backpack program. The pilot included a Back to School backpack, The Science of
Stress, and a Summer backpack, Oceans of Possibilities, aligned to the summer reading
theme. In FY22, there were 400 backpacks in total, distributed for check out at local
county and city libraries across the state. The pilot helped to finalize a scope that is



sustainable and high impact with only Summer backpacks, once a year to scale the
project for year 2 implementation.

STEM AC conducts site visits to various projects over the year. The following are examples of
how the STEM AC team works to engage with partners across the state.

e (lassroom grants for the 2021-22 school year varied in scope and subject. Two in-person
classroom grant visits were completed, with all other projects submitting video and photo
evidence. Greater detail regarding the classroom grants program can be found in
preceding sections.

e Five schools completed the STEM School designation process in the 21-22 school year.
Each of these schools were designated at the Platinum level, and received visits as part of
the designation process.

e The STEM in Motion (SIM) team focuses on in-classroom resources, providing
curriculum and materials so that both the students and educators a hands-on experience
of STEM. In the last three years, the SIM team has continued providing resources
during COVID restrictions, adjusting to classroom and educator needs. The SIM team
has impacted nearly 20,000 students in the past three years across 33 districts, helping
teachers develop a passion for STEM in their students that starts in elementary school.
The SIM team also works with educators to bolster their confidence and knowledge
base to consistently teach high-quality STEM lessons in their classrooms, and
continues to expand to meet educator needs.

Utah STEM Industry Engagement — Utah STEM Industry Coalition (USIC)

e The Utah STEM Foundation oversees the Utah STEM Industry Coalition (USIC) which
meets monthly and consists of about 80 companies from throughout the state. The USIC
focuses on identifying volunteer and sponsorship opportunities to support STEM efforts
for the STEM AC and its partners. Several programs have benefitted from the support
of the USIC including robotics team (coaching support), STEMFest (sponsorship), To
Learn (kit assembly), STEM Backpacks (stuffing), and STEMSpots (construction and
financial support).

e The STEM AC is partnering with Talent Ready Utah (TRU) to engage industry and
support the volunteer and sponsorship needs of numerous programs across the state.
Specifically, the STEM AC is working with TRU to align the Center’s programs with
the Adopt-A-School initiative. Several STEM AC programs align well with the
Adopt-A-School initiative and include Chief Science Officers, Micro STEMFests,
Green Our Planet hydroponics, STEMSpots and robotics.

Green Our Planet Hydroponics
® The Green Our Planet (GOP) Utah hydroponics project is an innovative program that utilizes high-tech
hydroponics to teach students and communities about our limited natural resources and how to conserve
these resources using STEM. This project uses hydroponics systems for students and communities to
explore engineering and technology, integrated with science. The program will inspire students to



become the next generation of scientists, farmers, chefs and entrepreneurs and act as a portal for students
to understand both life on Earth and our place in the universe.

e We currently have 12 libraries, off of the Wasatch Front, who are participating in the GOP hydroponics
program. These libraries are in the following cities: St. George, Washington, Enterprise, New Harmony,
Springdale, Hildate, Mindersville, Moab, Blanding, Monticello, and Parowan.

STEM Volunteer Program

e The STEM Action Center recognizes the need for a robust volunteer program, and has
started the process of reorganizing the way we advertise volunteer opportunities, recruit
new volunteers, and maintain the volunteers we have.

e Our goals for FY23 are as follows:

o Create a way for potential volunteers and/or donors to find out about
opportunities available to them using a website or volunteer portal.

o Find a way to efficiently track important data points in regards to the volunteer
program.

o Create a community calendar where we can share local STEM events and
advertise for STEM volunteer needs with our community partners.

o Earn a bronze level UServe Utah Volunteer Management Designation.

o Organize a recruitment strategy to attract students to our re-organized STEM
ACtivist program.

Week of STEM

e The STEM AC was asked to kick off the first ever Week of STEM (WoS) for November
7-10, 2022. The planning for WoS was initiated in spring of 2022 and has had
tremendous support from the Utah STEM Industry Coalition, the STEM Education
Access Coalition (SEAC) and others in the community. This year’s theme will be We
Are STEM to continue to promote and encourage diversity, access and inclusion for
STEM learning opportunities across the state. There will be a social media campaign
that features numerous efforts from industry, education and community partners to
support STEM opportunities for all students. There will be four private-public
partnerships announced each day of the four day inaugural celebration. These
partnerships, and their STEM programs, will illustrate how we can work to ensure that
children, yough and communities that typically do not have adequate access to STEM
resources can be served when public and private partners come together in shared goals.

STEM Spots

o The STEM AC has partnered with the STEM Coordinator of USU Extension/4-H this
year to pilot and develop a new project: Utah STEM Spots. These small, stationary
enclosures act as outreach posts where community residents are encouraged to engage
in a Take-Enjoy-RETURN-Repeat! model. Communities Decorate the structures and
determine where to install the STEM Spots, providing underserved residents easier
access. STEM Spots contain materials (books, To Learn Kits, 4-H Kkits, etc.) that
emphasize Science, Technology, Engineering, Math and the Arts and promote diversity
within STEM to all ages. Industry partners that have contributed to the book costs and
building include: Northrop Grumman, Dominion Energy, Hill Air Force Base, and
Jacobson Innovation. At the time of this report, at least eighteen STEM Spots are
installed statewide, thirteen additional Spots are in progress, with another twenty-five
requested sites. Of those installed, 77% are in communities off of the Wasatch Front.



Utah Innovation Hub Network (UIHN)

e The STEM AC opened the doors of its Innovation Hub to the public in June of 2021
with the original intention of supporting competitive robotics teams as a place to
design, build, and connect. Through serving robotics teams over the course of the
2021-22 competitive season, the STEM AC recognized the higher-than-anticipated
need for hands-on, personalized and integrated STEM opportunities, like those found
in maker education.

We started partnering with organizations that primarily served populations
underrepresented in STEM professions to provide STEM-focused maker activities in
the form of field trips and evening classes. As demand for classes and field trips
increased, so did the need for unstructured opportunities for participants to further their
understanding of concepts they had learned. In December 2021, we started facilitating
Open Tinker Time on Fridays which provides time and space for participants to drop in
to work on projects, learn a new skill, or collaborate with other STEM makers.
Participation in Open Tinker Time has grown organically with very little advertising
and currently has an average of 25 participants each Friday and an average stay time of
3.35 hours.

Simultaneous to the facilitation of classes, field trips, and robotics programs, we also
saw an increase in demand for maker education resources from administrators and
educators across the state. It became apparent that many schools, libraries and
communities were interested in developing spaces similar to the STEM AC’s
Innovation Hub and needed resources. The STEM AC started identifying high-quality
maker programs across the state that could serve as a pool of resources for spaces to
ensure that newly created makerspaces and STEM labs were created with intention and
were used impactfully. From this identification of partners, the STEM AC’s Utah
Innovation Hub Network (UITHN) was born. The UIHN intends to both connect
makerspaces and STEM labs to resources developed by successful programs and also
to each other through the use of collaborative turn-key programs, large regional or
statewide events, and through platforms that encourage communication and
collaboration like Slack or Discord.

In May 2022 the STEM AC was awarded an AmeriCorps grant which will allow us to
strategically place AmeriCorps members across the state to support the efforts of the
UIHN. For our first year of AmeriCorps funding, we will be placing AmeriCorps
members at the STEM AC’s Innovation Hub, Davis School District’s Catalyst Center,
Utah Valley University’s Crative Learning Studio, Southern Utah University’s
Thunderworks, Utah Tech’s Atwood Innovation Center, and the Southeastern
Educational Service Center’s mobile makerspace program.

Acquisition of STEM education-related instructional technology pogram — Research and
development of education- related instructional technology (63M-1- 3205)

The STEM AC completed its eighth full year of training and implementation to support the K-12
Math Personalized Learning program (2021-22 school year). The overall goal of this program is
to provide supplemental math support to educators and students in an innovative approach that



includes: (1) ongoing research of best practices in the use of supplemental instructional tools (2)
using a statewide approach to design and implement a robust analysis of the use of content
specific supplemental technology-based tools and (3) a statewide approach to implement a
program that leverages state contracting and critical mass for cost-effective access and (4)
integrating a mechanism that allows for continuous assessment of new products at no cost to the
state.

Utah’s eight grade math scores held steady during the pandemic while math scores in every
other state plummeted
(https://www.nationsreportcard.gov/highlights/mathematics/2022/#region-state-district-performa
nce-grade-8). Given the unique learning conditions created as a result of the Covid-19
pandemic, the STEM AC partnered with the Utah Education Policy Center (UEPC) to compare
software use before the pandemic to software use after the pandemic started. Results showed
that overall, students with software access continued to use software across all demographics,
though low-income students used software less overall. Software use was positively related to
growth in mathematics. These positive impacts were fairly consistent across demographics.
When there were differences, the benefits of using software were stronger for students who were
low-income. For full report, see Apendix XX.

A total of 117,796 students had access to licenses provided by the STEM AC for math
personalized learning tools. The program covered 20% of all Utah students in grades K-12,
with 94 LEAs participating (595 schools total). Seven math personalized learning products
were used during the 2021-22 school year. Buy-in at all levels is critical to success, and for
each application a signature from one district-level admin and one school-level admin is
required. Admin promised to ensure that students have access to technology for at least 45
minutes per week to use the math software provided. We also required signatures from the IT
Director at each LEA to ensure they were aware of any technology provided by the grant and
that they would have adequate bandwidth and infrastructure prior to implementation. Each
year we require on-site professional learning opportunities for classroom educators to
increase buy-in at the teacher level and ensure classroom teacher participants are comfortable
with the products they will be using over the course of the year.

All applications are required to list “on- site” contacts, which are verified by the district point of
contact before the beginning of the school year. This ensures that product providers are able to
distribute the majority of awarded licenses and facilitate professional development right at the
beginning of the school year. Product providers are required to distribute licenses and arrange
professional development before they receive payment, which has encouraged them to put forth
extra effort to ensure timely completion of these activities. We also made sure that usage
expectations were clearly communicated to administrators and math coordinators.

To allow school and district administrators to more strategically plan implementation, we open
the application for the following school year early in the spring and send award notifications in

April before budgets have to be completed.

As this program has matured, we have found there is a difference between “fidelity”’- using a



product for a certain amount of time - and effective implementation. When working to ensure
products are used effectively with over 100 thousand students, the easiest metric to look at is
minutes of use. While we know that greater usage is correlated with greater student
achievement, this metric does not provide a complete picture of what effective usage looks like.
Over the past couple years, we have learned human connection is the single most significant
factor related to student performance in math. As we have worked to emphasize the importance
of using these supplemental products strategically to facilitate better human connection between
educators and students, administrators all over the state have expressed their support for this
approach and their gratitude toward the STEM AC for understanding the important role of the
teacher in high quality math instruction.

To better understand the role of teachers in effective software use, the STEM AC has partnered
with the Utah Education Policy Center to evaluate “best practices” around software
implementation in classrooms. In FY 22, the scope of this study was limited, but we learned
some valuable lessons and confirmed that teachers are in fact a significant variable in predicting
the efficacy of math software. The full report can be found as Appendix XX. In FY 23, we plan
to delve deeper into the best practices evaluation, and we look forward to reporting what we
learn.

Year after year, class sizes grow and it becomes increasingly difficult for students to get the
direct attention that will help them reach grade-level proficiency. Few resources are specifically
designed to target the needs of struggling students who aren’t identified as students with special
needs. As a result, they slip farther and farther behind until, by eighth grade, in spite of
consistent positive impacts of software over the past 8 years, only 37% of Utah students are
reaching grade-level proficiency. That puts Utah in the top 10 best performing states in math,
but we still have a lot of work to do. Math is the biggest predictor of students’ future academic
and career success, even after controlling for reading skills, attention skills, socio-economic
status, and socio-emotional behaviors, and eighth grade is the ‘deadline’ that most accurately
predicts success in college and beyond.

The biggest obstacle to fostering greater human connection around mathematics in schools has
been an insufficient number of adults in Utah classrooms. In FY20, the STEM AC received an
AmeriCorps planning grant for a program designed to bring Math Mentors into classrooms and
in FY 21, AmeriCorps awarded the STEM AC a full operational grant to build out the program.
Mentors will be getting into classrooms to kick off the program through out the 2021-22 school
year. This program represents the next step for the K-12 Math Personalized Learning program,
working with AmeriCorps members and industry partners to provide evidence-based
interventions to Utah students who are struggling in math. AmeriCorps members provide in
school mentoring in grades 4-8 using math personalized learning software to help students
improve math performance and build important skills for academic and career success. This
program helps local communities respond to gaps in education amplified by the Covid-19
pandemic, while actively addressing and removing inequities, including those related to race,
gender, educational outcomes, and digital inclusion. Efforts are focused on communities with
low performance and limited resources, delivering measurable service and significant impact to



areas of greatest need. AmeriCorps members also facilitate recruiting and training of local
volunteers to build capacity and sustainability.

The main purposes of this project are to: 1) increase the number of Utah students reaching
grade-level proficiency in mathematics, 2) improve students’ confidence and persistence in
mathematics, and 3) sustainably increase the number of mentors in classrooms. Despite
recruitment challenges and other unforeseen obstacles in the first year of implementation,
the STEM AC was able to onboard 12 new mentors, positively impacting 304 students. For
a full report, see Apendix XX.

As we worked with community partners and stakeholders throughout the state to complete our
new strategic plan, another gap in math education became apparent. Stakeholders indicated that
there is a dearth of STEM early learning resources for children aged 2-5, particularly in Math.

This is particularly concerning, because research indicates that math scores entering
kindergarten are the most significant predictor of future math scores, reading scores, and long
term academic and career outcomes. Kindergarten math entry scores are a more reliable
predictor than socioeconomic factors, disability status, and socio emotional and behavioral
factors, which are frequently highlighted as some of the most significant predictors of long-term
success.

The beliefs, practices, and language of parents and caregivers almost completely explain gaps in
student’s symbolic and conceptual knowledge of the number system and spatial awareness when
entering kindergarten. Research shows that gender differences in early math achievement are

completely mediated by adjusting the spatial language parents use to talk to their children, and
that parents have a significant impact on whether kids feel they are capable of being successful
in math.

Despite this, parents and caregivers often lack access to high-quality STEM resources and
information about how to help their children gain the skills needed for academic success. Often
societal messaging about math can be detrimental to early confidence for girls and children from
minority backgrounds. Addressing the awareness of cultural, racial, and class biases is
important to how STEM participation is encouraged and nurtured in children. Children have a
natural curiosity, and they need adults to foster and guide their STEM abilities.

In FY21, with donations from Boeing and other partners, the STEM AC created Paint to Learn,
Build to Learn, and Move to Learn kits targeted at supporting fun, math focused interactions
between children ages two to eight and their caregivers. Activities deliberately tie content areas
to early math standards established and approved by USBE. Over 5000 kits were distributed
directly to students at no cost. Kits are designed to make math fun and engaging so that students
develop positive attitudes about math and confidence in their own ability to think
mathematically. By providing examples for caregivers about how to talk about math and make
math a fun part of everyday activities, we hope to create a meaningful shift in the way Utah
families discuss math at home.



Surveys were administered to families of students who received a kit by way of a voluntary
sign-up. 85% of families surveyed agreed or strongly agreed that the kits included math lessons
that encouraged them to continue learning. On a scale from 1-5, with 1 being Strongly Disagree
and 5 being Strongly Agree, the average response for “The kit allowed me to support my child’s
math learning” and “The kit encouraged us to use everyday experiences for math learning” were
both 4.17.

Due to the positive response for the To Learn kits, the program will be further developed based
on caregiver feedback, and integrated with other math early learning programs provided by the
STEM Action Center.

In FY22 The STEM AC began working with the CCE marketing and design team to create a
widespread mathematics program systematically designed to empower families to engage with
their children in ways that promote the development of numeracy between infancy and age five.
The first iteration of this program will be deployed in September of 2022 in partnership with
Wheeler Farms. Signs will be placed around the farm encouraging caregivers to engage in math
conversations with early learners as they explore the farm. See Appendix XX for examples.

Third-party evaluation report on performance of students participating in STEM Action
Center programs as collected in Subsection 63M-1-3204(4).

The STEM AC continues to work with the Utah Education Policy Center (UEPC) to expand
beyond basic metrics, to facilitate a more robust analysis that provides greater stratification of
the data, as discussed previously.

UEPC will work with the USBE, mentors, and educators to identify promising practices, assess
the relationship between program participation and end-of-year test scores, and understand
attitudes and perceptions of teachers, mentors, and students related to this program. Impacts of
the new programs centered on math early learning will also be evaluated.

The third-party evaluator has completed the annual report that includes assessment of the
Professional Learning and Computing Partnerships and these reports can be found in Appendices
D and E.
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Selected Product Providers

Appendix A

HB Project Vendor Alignment




K-12 Math
Personalized
Learning

- Curriculum Associates
(i-Ready)

- Dreambox Learning

- Imagine Learning
(Imagine Math)

- McGraw-Hill (ALEKS)

- Mathspace

- MIND Research

Institute (ST Math)

v/ Contains individualized
instructional support for skills
and understanding of core
standards

v s self-adapting to respond to
the needs and progress of the
learner

v Provides opportunities for

frequent, quick and informal
assessments
v Includes an embedded progress
monitoring tools and mechanisms
for regular feedback to students
and teachers

FY 21-23 Computing Partnerships Initiative Grantees

K-6

(6) 7-8 (9)




CUES (7 LEAs)

Duchesne School District (4 Elem)

Entheos Academy/Pacific
Heritage (Charter)
(3 campuses — Elem and Jr)

Granite — Kearns (2 Elem, 1 Jr, 1 HS)

Iron County School District (9 Elem,
3 Mid)

Jordan School District (39 Elem, 12
Mid, 6 HS)

Juab School District (12 Elem Staff)

Kane School District (2 Elem, 1 Jr, 1 HS)

Murray School District (3 Elem, 2 Jr,
1 HS)

Pinnacle Canyon Academy (Charter)

San Juan School District (12 schools)

SEDC (6 LEAs-HS)

S. Sanpete- Manti Elem (1 Elem)

Washington School District (4 Elem,
1 Jr)

Washington SD — Hildale (650
students, K-HS)




Weber School District (25 Elem, 9 Jr/HS)

Weilenmann School of
Discovery (Charter) (Elem and
Jr)
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Bridging Research, Policy, and Practice

The Utah Education Policy Center (UEPC) is an independent, non-partisan, not-for-profit research-based
center at the University of Utah founded in the Department of Educational Leadership and Policy in 1990
and administered through the College of Education since 2007. The UEPC mission is to bridge research,
policy, and practice in public schools and higher education to increase educational equity, excellence,
access, and opportunities for all children and adults.

The UEPC informs, influences, and improves the quality of educational policies, practices, and leadership
through research, evaluation, and technical assistance. Through our research, evaluation, and technical
assistance, we are committed to supporting the understanding of whether educational policies, programs,
and practices are being implemented as intended, whether they are effective and impactful, and how they
may be improved and scaled-up, and become sustainable.

Please visit our website for more information about the UEPC.

http://uepc.utah.edu
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andrea.rorrer@utah.edu
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cori.groth@utah.edu

Follow us on Twitter: @UtahUEPC

Suggested Citation: Auletto, A., Scarpulla, L., Barton, A., McDowell, E., & Rorrer, A K., (2021). Broadening
Participation in Computing in Utah: An Evaluation of the STEM Action Center’s Computing Partnerships Grant
Program (2020-21 School Year). Salt Lake City, UT: Utah Education Policy Center.

The UEPC thanks Lynn Purdin from the STEM Action Center for providing essential insights about the Computing
Partnerships Grant and serving as a liaison between the evaluation team and the STEM AC partner schools and
districts. We appreciate the time educators and students from participating districts provided to offer feedback on
their experiences with the Computing Partnerships Grant Program
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Introduction

Computing Partnerships Grant Program Overview

In 2017, Senate Bill 190 (S.B. 190), passed in the Utah State Legislature, created the Computing
Partnerships Grant Program. The grant program, as described in the bill text, is to fund “the design and
implementation of comprehensive K-16 computing partnerships” (S.B. 190, lines 71-72). Computing
partnerships that meet the criterion of comprehensiveness, as S.B. 190 further specifies, are those that
intend to enhance outreach and engagement, course content and design, work-based learning
opportunities, student retention, professional learning, access, diversity, and equity, and institutional,
industry, and community collaborations. The Computing Partnerships Grant Program intends to expand
computing opportunities for students and educators in Utah. Public PK-12 districts and schools can apply
for grants that allow them to provide and expand computing programs. Grantees are encouraged to
increase access to underserved populations and focus on activities that occur outside of the traditional
classroom setting." In funding these partnerships, the overarching goal of the grant program is to support
students’ acquisition of skills and knowledge necessary for success in computer science, information
technology, and computer engineering courses and careers.

The Utah Education Policy Center’s (UEPC) 2020-21 evaluation of the Computing Partnerships Grant
Program used a mixed-method design (i.e., interviews, surveys, and secondary data sources) to answer the
following research and evaluation questions:

B What are the observable characteristics (e.g., race/ethnicity, gender, degree attainment) of
educators who participated in the Computing Partnerships Grant Program?

B How effective are Computing Partnerships Grant activities at increasing educators' computing
competence (particularly with aligning curricula with CS standards), confidence, job
attitudes/satisfaction, and value of computing?

B What factors support and impede educators' computing competence (particularly with aligning

curricula with CS standards), confidence, job attitudes/satisfaction, and value of computing? B How

did educators provide continuity for programming during the COVID-19 pandemic? B How effective

are Computing Partnerships Grant activities at increasing students’ computing self efficacy, interest,

engagement, skills (as aligned with Utah’s CS standards), computational thinking, awareness of
computing career opportunities, and intentions to pursue computing? B How well were the program
elements of the Computing Partnerships Grant implemented and adapted at each LEA to support
students’ computing self-efficacy, interest, engagement, skills (as aligned with Utah’s CS standards),



computational thinking, awareness of computing career opportunities, and intentions to pursue

computing?

B To what degree has each LEA met its goals and objectives for the Computing Partnerships Grant?

B How effective are post-secondary, industry, and community collaborations at supporting program

objective and goal attainment?

B In what ways and to what extent has the STEM AC supported the development and expansion of
computing in schools—teacher and school capacity, practice, and scaling up?

A total of 17 projects were funded by the Computing Partnerships Grant Program during the 2020-21
school year. Projects identified objectives and outcomes to guide their work. A summary of these

! https://stem.utah.gov/educators/opportunities/computing-partnership-grant/
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measures is located in Appendix A. Although there were a range of topics captured in projects’ objectives
and outcomes, projects primarily noted goals related to educator learning and training (10 of 17) and
partnerships and collaborations (6 of 17). Other common areas included afterschool activities,
underserved student populations, and the creation of new learning spaces.

Relevant Literature

As noted in a recent Utah Education Policy Center (UEPC) evaluation of the Computing Partnerships
Grant Program,’ research to date has highlighted the following:

B Computing technologies are critical for the United States’ economy. In particular, these
technologies are critical to fields such as information technology and other digital careers,
healthcare and even the automotive industry (Jeffers et al., 2004; U.S. Congress Joint Economic
Committee, 2012). In order for the nation to continuing growing in these fields, it is imperative
that individuals acquire skills in STEM (science, technology, engineering, mathematics) fields
(Blikstein; 2018; President’s Council of Advisors on Science and Technology, 2012).

B Job growth is expected in STEM fields throughout the United States and in Utah specifically
(U.S. Bureau of Labor Statistics, 2020; Utah Department of Workforce Services, 2018). Despite
this demand, the United States is not training enough individuals to work in STEM positions
(Sanzenbacher, 2013).

B One strategy for advancing the nation’s STEM labor force is increased investment in computer
science education in K-12 schools (e.g., (Joshi & Jain, 2018; Leyzberg & Moretti, 2017; Papini et
al., 2017). Sanzenbacher (2013) found that K-12 educational settings are expanding computer
science opportunities through job shadows, externships, and guest lectures by individuals from
the field.

B Despite increased attention to computer science education, there are disparities in access. Students
of color are less likely to participate in dedicated computing courses than their White peers,
regardless of socioeconomic status (Google Inc. & Gallup Inc., 2015; Qazi et al., 2020).
Similarly, girls are less likely than boys to study computer science (Google Inc. & Gallup Inc.,
2016), and rural students have less access to computing opportunities (Google Inc. & Gallup Inc.,
2015).

B Educators play a critical role in students’ STEM outcomes. Most computer science teachers in
U.S. K-12 schools do not hold a degree in computer science (Leyzberg & Moretti, 2017), which
is a hindrance to student learning (Leyzberg & Moretti, 2017). It follows that educators providing
computing instruction to students would likely benefit from increased support and professional
learning. This might occur through collaborations with post-secondary institutions (e.g.,
Sanzenbacher, 2013) or other industry experts (e.g., Papini et al., 2017).

B STEM identity, confidence, and competence are intertwined (Carlone & Johnson, 2007; Herrara
et al., 2012; Oyserman, 2015; Perez et al, 2014). To enhance these characteristics, both educators
and students can benefit from exploration of their STEM interests and engagement with STEM
content. STEM programming, which offers intentional STEM experiences, cultivates STEM
efficacy.



?Onuma, F. J., Rorrer, A. K., Pecsok, M., Tsagaris, M. (2020). Broadening Participation in Computing in Utah: An
Evaluation of the Impact of the Computing Partnerships Grants Program. Utah Education Policy Center: Salt Lake
City, UT.
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Methods

Evaluation Questions

This mixed-methods evaluation used interviews, surveys, and secondary data sources to answer research
and evaluation questions about the outcomes resulting from the Computing Partnerships Grant Program.
We structured our research/evaluation questions and findings around four central topics — educators’
experiences and competencies in computing, students’ experiences and outcomes, LEA implementation
and adaptions, and external support for program implementation. Table 1 contains a summary of the
research/evaluation questions and data sources used to inform our analysis.

Tabic 1. Rescearch and Evaluavion @ucecsSovions and Dasa SOurces

Research and Evaluation Questions Data Sources

Educators’ Experiences and Competencies in Computing

What are the observable characteristics v
(e.g., race/ethnicity, gender, degree
attainment) of educators who
participated in the Computing
Partnerships Grant Program?

How effective are Computing v/ Ve Ve
Partnerships Grant activities at
increasing educators' computing
competence (particularly with aligning
curricula with CS standards),
confidence, job attitudes/satisfaction,
and value of computing?

What factors support and impede v v v
educators' computing competence

(particularly with aligning curricula
with CS standards), confidence, job




attitudes/satisfaction, and value
of computing?

* The UEPC Student Computing Survey was newly constructed this year to address implementation and outcomes
for students. Because this was the first year of administration, a pilot administration was conducted in a single

district.
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Data Sources

Research and Evaluation Questions

How did educators provide continuity
for programming during the
COVID-19 pandemic?

Students’ Experiences and Outcomes

How effective are Computing
Partnerships Grant activities at
increasing students’ computing
self-efficacy, interest,

engagement, skills (as aligned with
Utah’s CS standards), computational
thinking, awareness of computing
career

opportunities, and intentions to
pursue computing?

v

v

LEA Implementation and

Adapt

ations

How well were the program elements
of the Computing Partnerships Grant
implemented and adapted at each LEA
to support students’ computing
self-efficacy, interest, engagement,
skills (as aligned with Utah’s CS
standards), computational thinking,
awareness of computing career
opportunities, and intentions to pursue
computing?

To what degree has each LEA met
its goals and objectives for the
Computing Partnerships Grant?

External Support for Program Implementation




How effective are post-secondary, v v
industry, and community collaborations
at supporting program objective and
goal attainment?

In what ways and to what extent has the v v v v
STEM AC supported the development
and expansion of computing in
schools— teacher and school capacity,
practice, and scaling up?
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Data Sources & Analysis

UEPO Nduonsor Oompuving Survey

Districts and schools participating in the Computing Partnerships Grant Program identified 297 educators
to participate in a UEPC Educator Computing Survey. In the spring of the 2020-21 school year, these
individuals, who were identified based on their knowledge of and experience with the Computing
Partnerships Grant Program, were invited via a direct email to complete the survey. The UEPC Educator
Computing Survey contained questions designed to assess the competencies that educators developed as a
result of their participation in the program, student outcomes, program implementation, and perceptions
of the STEM Action Center.

All survey items were on a five-point scale intended to measure either agreement or perceived
competency. For items intended to measure agreement, a scale ranging from “strongly disagree” to
“strongly agree” was used, where strongly disagree = 1, disagree = 2, neither agree nor disagree = 3,
agree = 4, and strongly agree = 5. For items intended to measure perceived competency, a scale ranging
from “not at all competent” to “completely competent” was used, where not at all competent = 1, slightly
competent = 2, somewhat competent = 3, quite competent = 4, and completely competent = 5. Within
each of the topics included in the survey, we calculated average responses on a five-point scale. In the
case of items measuring agreement, we also calculated the proportion of responses that were either
“agree” or “strongly agree.”

The majority of survey items were asked of all participants. A subset of items, however, was tailored to
specific grant activities. Each of the 17 Computing Partnerships projects participated in two to six of
seven possible grant activities.* As such, educators were only presented with items pertaining to the grant
activities that their projects were involved with. For example, if a project engaged in Out-of-Classroom
Experiences, Near-Peer Mentorship, and Work-Based Experiences, educators affiliated with that project
only responded to survey items related to those activities. Competencies associated with each grant
activity were assessed through three to five survey items, and the number of respondents for each bank of
items ranged from 45 to 116.

The specific content of the UEPC Educator Computing Survey is presented in more depth in our
presentation of findings. Analysis of these items included the generation and interpretation of descriptive
summary statistics to identify common trends in responses across topics. In the case of three open
response survey items asking respondents to provide additional context about their experiences, we used
open coding to categorize responses, then further identified common themes across responses. Quotes are
used to provide examples that further elucidate these themes.

We received 174 responses, representing a 59% response rate. Through de-identified Comprehensive
Administration of Credentials for Teachers in Utah Schools (CACTUS) records, which are described in
more detail below, we generated a summary of participants’ observable characteristics in our presentation



of findings in response to our first research question. Of the 174 individuals who participated in the
educator survey, CACTUS data records were available for 124. Of the remaining 50 individuals, 33 did
not have a CACTUS ID and 17 did not appear in CACTUS records. Because some educators participating
in the Computing Partnerships Grant Program are unlicensed educators (e.g., afterschool program

* The seven Computing Partnerships Grant Program activities were: Innovation & Makerspaces, Out-of-Classroom
Experiences, Integration of Out-of-Classroom Experiences and Classroom Instruction, Near-Peer Mentorship,
Work-Based Learning Experiences, Professional Learning for Teachers and Staff, and Post-Secondary, Industry, and
Community Collaborations.
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providers, paraprofessionals), they did not appear in CACTUS data records. In other cases,
districts/schools may have provided incorrect IDs that did not match with USBE records. Survey
responses provided by those without CACTUS IDs were included in our analyses, with the exception of
our description of educators’ observable characteristics, as this description relied upon CACTUS data.

UEPO SOudons Oompuoing Survey

A UEPC Student Computing Survey was piloted in a single district during the 2020-21 school year. This
survey intended to measure students’ computing self-efficacy/self-confidence, computing interest,
computing engagement, computational thinking (including abstraction, algorithmic thinking,
decomposition, pattern recognition, and evaluation), and computing identity (including recognition,
interest, performance/competence, and goal/outcome expectation). Each of these constructs was measured
using anywhere from two to 12 survey items. All survey items were on a five-point scale ranging from
“strongly disagree” to “strongly agree.” Within each of the topics included in the survey, we calculated
the average response where strongly disagree = 1, disagree = 2, neither agree nor disagree = 3, agree = 4,
and strongly agree = 5. We also calculated the proportion of responses that were either “agree” or
“strongly agree.” Further interpretation is provided in our presentation of findings. Only nine responses
from middle school and high school students in one district’s summer program occurred. In the 2021-22
school year, the UEPC will offer this survey to all students who are part of Computing Partnerships
programing. Future analyses of the UEPC Student Computing Survey will include factor analysis to
further refine the instrument.

UEPO GrRnsce Survey

Grantees from each of the 17 Computing Partnerships programs participated in a fall and spring UEPC
Grantee Survey. This questionnaire collected information from grantees about the numbers of
participating students and educators, progress on program objectives, and feedback about their work with
the STEM Action Center. The UEPC provided these results to the STEM Action Center in an interactive
data dashboard to allow STEM Action Center personnel to view program results in an accessible format.
Grantees were also provided with access to their own individual responses along with aggregated
responses for all programs. While the electronic dashboard is the primary format for these data, this
evaluation report provides a synthesis of select data from the UEPC Grantee Survey. Specifically, we
summarize progress on grant objectives, barriers related to progress, and feedback about the STEM
Action Center. These data are analyzed through the calculation of summary statistics and through open
coding of open-response survey items to identify common themes and example quotes.

Interviews were planned with a STEM Action Center representative, STEM Action Center partners, and
educators. The purpose of these interviews was to gain a deeper and more nuanced understanding of how
the Computing Partnership Grant Program was implemented from the perspective of those in the field. A
semi-structured interview protocol was developed to gather information about participants' experiences
with implementation as well as suggestions for improving the grant program and for future planning.
Respondents to the UEPC Educator Computing Survey were asked if they would be interested in
participating in an interview. Of the survey respondents, 22 participants indicated an initial willingness to



participate in a follow-up interview. Two educators responded to the invitation to voluntarily participate
in an interview and completed consent forms prior to the interview. In addition, the UEPC was able to
interview one representative from the STEM Action Center. Grantees were asked to identify partners they
worked with this year. Of those identified, 17 Computing partners were invited to participate in
interviews. Five responded to the invitation to voluntarily participate in follow-up interviews. Interviews
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ranged from approximately 45 minutes to one hour. All interviews were conducted virtually via Zoom,
and each was recorded and transcribed for analysis.

Analysis of interviews included the use of both open-coding and focused-coding based on the evaluation
questions to generate themes (Saldafia, 2016). Due to the small interview participant sample size, we have
integrated example interview quotes throughout this evaluation report, rather than presenting a standalone
analysis of interview findings.

Seooonanry Dass

The UEPC used CACTUS data, as permitted through the UEPC DSA with USBE, along with publicly
available school data, to generate summary characteristics of Computing Partnerships Grant Program
participants and sites. All characteristics were analyzed and presented in an aggregated format to protect
the privacy of participants. These data allowed us to identify any differences in experiences with the
program by educator characteristic or school setting.
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Educators’ Experiences and Competencies in Computing

In Educators Experiences and Competencies in Computing, we present our findings for one research
question and three evaluation questions pertaining to Computing Partnerships educators. Specifically, we
discuss the observable characteristics of participating educators, educators’ outcomes and the factors that
supported or impeded those outcomes, and the extent to which educators provided continuity during the
COVID-19 pandemic. To address these topics, we considered a variety of data sources, including
CACTUS records, survey data, and interview data. Specific data sources are discussed in more detail in
our presentation of findings. Findings are organized by research/evaluation question.

Educators’ observable characteristics largely mirror those of

Utah educators as whole

female (67%) and White (90%). About half of
participants held a bachelor’s degree, while the
remaining either held an advanced degree (38%)
or their educational attainment was unavailable in
CACTUS records (11%). Educational attainment
was similar, with approximately half of educators
statewide holding graduating degrees. Most

Computing Partnerships educators’ observable
characteristics generally mirror those of Utah as
a whole. As shown in Table 2, individuals who
participated in the UEPC Educator Computing
Survey were primarily female (77%) and White
(93%). Statewide, educators were primarily



participants held regular teaching licenses, and ‘.aeeleﬁ'.n‘ﬂm
experience levels varied. Computing Partnerships ‘en‘el.’ Clefl'ee

educators were, however, less likely to hold

regular teaching licenses (76% vs. 90%), which aﬁﬁa’ment’ or

is likely due to the fact that Computing CUHNMCATONrS WhO
Partnerships educators often serve in positions pm,e‘”ﬁea in ohe
WRAO Ai°C vne Compucing
obscrvavie Paroncrsnips

(Gﬂ:l'a“el’lstl“ Crans Program?
CoLos

outside of a traditional classroom setting (e.g., out-of-classroom programming). Computing Partnerships
educators were more likely to have more than five years of classroom experience. As a reminder, these
observable characteristics reflect participating educators with CACTUS IDs. Educators without CACTUS
IDs are not reflected in this description of observable characteristics. They are, however, reflected
throughout the remainder of this report as we address our remaining evaluation questions.
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Tabiec z. Obscrvablic Characterisvics of Compuging
Paroncrsiips Edueasors and nil Utan Educasors

Gender

Female 77% 67% Male 23% 33% Race/Ethnicity

White 93% 90%  Other racial ethnic group or unknown* 7% 10%
Educational Attainment

Bachelor’s degree 51% 53% Master’s degree or higher 38% 43% Other
11% 4% License Type

Regular classroom level educator 76% 90% LEA level educator 9% 3%
Underqualified** or unknown 15% 7% Teaching Experience

Five or fewer years 43% 53% Six to ten years 18% 13% More than ten
years 20% 17% Unknown 19% 17%

*T0 provect sne ldentivics of participanss, Sroups or

parsicipanss fewesr shan 10 individuals wesre aggregased

sogeosner. runderaualificd 1s a scrrm provided by USBE 60

describe individauals with one of she following Iicensure

"mes: Soudens, par:s, RRL, Semporary license, €, 01° no
cense.



How cffecvive are

Compuoing
Educators reported M-
positive outcomes as a :ran':::st?:g:les o
result of their increasing
participation in the cdaucasors’
program compusing
cCompestence
BARORIOrS FepOrecd (oarsicularily wich
Rigfk Iovels of alissning curriculn
OOMPOISROYy 1n shetr wich €S
e oares """ stamdareds),
Professionnl praceioc confidence, Job
AascoisndCS/SAvISFAC
As part of the UEPC Educator Computing Survey, t"n’ and value or
all respondents were asked to rate their Gﬂmpllﬁlllf?

competence in three areas:

* Seeking ways to improve their professional practice *
Computing/technological competence and practices °
Promoting diversity through inclusive practices
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Participants responded to four to seven items in each area, as noted in Table 3. For each item, participants
rated their competency by selecting one of five options: “not at all competent,” “slightly competent,”
“somewhat competent,” “quite competent,” or “completely competent.” We calculated the percentage of
responses that were either “quite competent” or “completely competent” in each area and refer to these
responses collectively as “Highly Competent.” For example, 88% of responses pertaining to professional
learning were rated as either “quite competent” or “completely competent,” whereas in the other two
competency areas, computing/technological integration and promoting diversity through inclusive
practices, “Highly Competent” rates were lower at 69% and 61%, respectively.

Tapic 3. Educasors’scif-Reporscd Compesencics

Number
learn
Percentage Highly
Competency Area Items Sample Item Competent
- X willing 60
Share scaching
Seeking Ways to Improve provicims wich
of oOSHCers. Professional Practice ©
Survey - S an cauearos, i



OCHCersS. diversioy

- I a1 OPCN 6O Shroush sne
modifying my benaviorsx
pedagosgical exnibic.
PIracvicecs as - Iexamine sne
Computing/Technological neecdecd $0 insorucvional
insecgrase mascrinis 1 use
Competence and Practices / secnnoloLy. For racini and
- ICanadaps ohne CoOhnicbias.
use or - T Rave a clear
scennologics vo understanding
cdiffcrens OF culvuraily
seaching responsive
Promoting Diversity acsivisies. DPeCARFOLY.

throuah Inclusive Practices 4 * ¥ €A1 Selecs 88% 69% 61%
rougn Inclusive Fractices ”’”’m‘e
solmprovemy compusing

seaching. appiicasions 0

- IRave ennkance ssudens
Eknowicdste on Icasning.

now 0 - ToftCcn promose
cooperase wich

*Highly Competent = Proportion of responses that were either rated as “Quite Competent” and
“Completely Competent.”

Open-ended survey responses and interview data provided additional insights about the ways in which
educators believed that their participation in Computing Partnerships programming impacted their
computing and technological competence and practices. This included reflecting on how their
professional practice changed over the course of the year. Reflecting the survey data, educators
addressed the ways in which they sought to improve their professional practice—specifically in the areas
of computing and technological practices. Educators did not provide interview or open-ended survey
responses about promoting diversity through inclusive practices.
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Educators described a variety of professional learning experiences that improved their professional
practices, particularly with computing and technology. This professional learning included out-of-school
professional learning (e.g., classes they took over the summer or outside of the traditional workday),
work-based learning (e.g., learning through apprenticeships, internships), and collaboration/mentorship
(e.g., learning together and/or from someone perceived to have more skills in that area of learning).
Educators also expressed a belief that additional professional learning would continue to increase their
skills. A common theme was that professional learning was the precursor to classroom practice;
professional learning gave educators the knowledge and experiences that they needed to engage with
computing and technology in their instructional practice.

Educators often described their computing and technological competencies as in-progress. Interviewees
believed that they improved over the year but still had more to learn. Moreover, educators often described
the importance of collaboration with other educators as important to their ability to gain new
competencies. Quotations in Table 4 have been organized into the two most-discussed competency area
categories, Seeking Ways to Improve Professional Practice and Computing/Technical Competence and
Practice. There is notable overlap between the categories. The dotted lines in the table represent the
intersections between how educators worked to improve their professional practice and how developing
computing and technological practices was at the heart of many of those professional learning
experiences.
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TADIC 4. EdNCAaCOrs’ EXpericnces wich
ScoKking Ways $0 Improve Professional
Pracvice and Compuving/reecnnological

cCompesence and Pracvice

Competencies Example quotations
Seeking Ways to Improve Professional
Practice

Computing/Technological Competence and
Practices
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As part of the UEPC Educator Computing Survey, respondents were asked to assess their skills related to
particular grant activities. The Computing Partnerships Grant Program focused on seven key grant
activities:

B Innovation and Makerspaces

B Out-of-Classroom Experiences

B Integration of Out-of-Classroom Experiences with Classroom Instruction
B Near-Peer Mentorship

B Work-Based Experiences

B Professional Learning (for Educators)

B Collaborations with Community Partners

Each grant program engaged in three to six of these seven activities (Table 5). Survey participants were
asked to rate their competency in activities specific to the project they were involved with. For
example, educators from CUES were only prompted to answer items about Innovation and
Makerspaces, Professional Learning, and Collaborations.

While educators rated their own competencies for five of these seven grant activities—Innovation &
Makerspaces, Out-of-Classroom Experiences, Integration of Out-of-Classroom Experiences with
Classroom Instruction, Professional Learning, and Collaborations with Community Partners—the
remaining two activities, Near-Peer Mentorship and Work-Based Experiences, were assessed from the
perspective students. Due to the nature of these activities, educators were asked to reflect their students’
competencies rather than their own. While items related to Near-Peer Mentorship and Work-Based
Experiences focus on students’ experiences, we include them here to allow the reader to look across grant
activities more easily.

Figure 1 provides a summary of educators’ own competencies across five of seven grant activities, and
Figure 2 contains educators’ perceptions of students’ competencies across the remaining two grant
activities. The light blue bars illustrate the distribution of responses, ranging from “not at all competent”
(1) to “completely competent” (5). The dark blue line indicated the mean response within each grant
activity. For example, educators participating in Innovation and Makerspaces most commonly indicated
that they were “quite competent,” and the average response in this bank of items was 3.6, falling between
“somewhat competent” (3) and “quite competent™ (4).

Looking across grant activities, the greatest level of competency was in the area of Collaborations, with a
mean response of 4.0. This suggests that educators felt confident in their abilities to collaborate with
community partners around computing activities. In contrast, Near-Peer Mentorship was associated with
the lowest levels of self-reported competency. The average response in this area was 3.3, or just above
“somewhat competent.” As noted above, we remind the reader that educators responding to items about
Near-Peer Mentorship were asked to rate students’ competencies rather than their own due to the nature
of the grant activity. Despite this variation, educators generally reported strong levels of competency
across grant activities, with all activities falling somewhere between “somewhat competent” and “quite
competent” on average.
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Note: v = noted by grantees, X = noted by STEM Action Center
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Note: Educators were only
invited to respond to items
pertaining to grant activities that
their programs were involved
with, as noted in Table 5. As
such, data represented in
A Figures 1 and 2 represent
subsets of the full group of
survey participants.
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As part of the UEPC Educator Computing Survey, respondents were asked to rate their level of agreement
with statements measuring beliefs about the value of computing/technological integration, confidence
with their computing/technological skills, and professional satisfaction. As shown in Table 6, educators
responded to five to nine items in each area. Within each outcome area, we calculated the percentage of
responses that were either “agree” or “strongly agree” on a five-point scale ranging from “strongly
disagree” to “strongly agree.”

Approximately seven in ten responses (71%) were in agreement with statements about their confidence
with their computing/technological skills and professional satisfaction. The perceived value of
computing/technology integration was greater. In this domain, 85% of responses were either “agree” or
“strongly agree.”

Tapic 6. VEPC EdNCAtor COmpuving Survey Ountcomes
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Number of
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Open-ended survey responses and interview data augment educators’ higher rates of agreement with
survey items measuring the value of computing/technology integration and lower rates of agreement with
survey items measuring confidence with computing/technological skills and professional satisfaction.
Summarized in Table 7, examples of these responses suggest that educators and/or their colleagues may
have rated their confidence with computing/technological skills in part due to comparing their technology
skills to students perceived to have more advanced computing skills than they did at times. Educators also
described enjoying their peers’ support as they collaborated and planned. The following quotations
provide more insight into participants’ experiences:

TavIC 7. EXAPICS OF CUHNCASONrS’ CXpCricnces
reiascd $0 valning of compuving/ocoennological
ingcgravion, confidence with compusing and
scennological Skills, and professional
sagisfaccion

Outcome Areas Example Comments

Perceived Value of Computing/Technology StSCEagsion of
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be avlc 60 uSC Che Chings
ORat we Rave from Shis
grant oo builld
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Educators named learning opportunities and collaboration as
supports, while challenges pertained to the availability of
developmentally appropriate materials, time, and COVID-19

Drawing on open-ended survey data from the

covion, and value
WHRAC FACOONS
SHPPOIs and or G’ﬂlﬂl’ﬁw

UEPC Educator Computing Survey and educator
meﬂe interviews, as well as the UEPC Grantee Survey,
e‘uga"m’ we sought to understand the factors that
e‘m’uﬁ‘n‘ supported and impeded educators in integrating

technology and computing into the curriculum.
cComp esence Overall, we found that training opportunities and
m‘“’”’” collaboration with other educators were primary
Wlﬁn allfllﬂllf sources of support. The factors that impeded
Ccsrcricinn wich educators’ competence, confidence, and value of
cS stm‘”‘s,’ cornplclltiﬁg ;n the 5020.-12 L.slghooll year centered
GOM‘IGII ee’ ”n around the limited availability o
acoicundes/Savisen

developmentally appropriate activities, lack of time, and challenges related to the COVID-19
pandemic. The following sections provide more detail about each of these factors and examples of
supporting data from educators and grantees.
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Support, Training, and Learning Opportunities

Support, training, and learning opportunities were described collectively as an important factor in
educators’ ability to integrate technology and computing into the curriculum. Specifically, they discussed
the value of understanding the available materials, learning how to use them in the classroom, and
receiving ongoing support through training sessions and guidance from leadership. While most comments
about available training and learning opportunities were positive, to capture the range of responses, we
note that a few participants expressed negative feedback (e.g., “The training was long, boring, and not
very effective...[it] was echoed throughout my school as a horrible waste of time...”).

n Before implicmenving one sechnolofLy 1o is visal
Ohat I nnderstand What mascrials are avaliavie
and Eave a few ldeas of how Shey can be uscd.
(Educasor Survey)

n BCCANMSC IWAS HCW $0 STENM having addisional
SHPPOIt and si'aining made a1l She diffecirrence
For me being aple 60 vake ohis into the
CINRSSI00. (EdCALO0 SUrVEeY)



n Hawving She monthily srainings and ongoing
SHPPOry rrom [ disorict Icader] was very
Relpful. (Educasor Survey)

u S 3 CCACKCE SHPPOrving tHese svudenvs- one
sraining is S0 benericial and necded 60 be avie
50 confilacntily seach, £ulde, and Suppors
shem. (Eaucasor Survey)

u Beodivional orranining and SUPPOIrS F1Oom CRe £1ant
managers wonld be very neipfil - especiaily ir
ey canprovide Specinlistss o1 CXperos Frrom ohe
CoOmmunicy 60 SHUPPOIt O WOorNK. (Eaucasos
SHIvey)

n Conginuec $0 provide erricient ways 0 seach
Compusecr Scicnce, sraining, and SuppPory.
(Educasor Survey)

n IS would be really Relpful if SRere was 2 1iss of
good Srainings 60 Av6CHnd OF A Way 60 Find ous
wWhat orraining are being orfrfercd. Ofoen Simes
sraining arec announced i few days in advance
wicthous oime 60 make iv. (Educasor Survey)

Collaboration with Other Educators

Collaboration was highly valued by educators and supported the development of individual competence.
Although some educators noted that the pandemic was an added challenge for educator-to-educator
collaboration, they also described how collaborative support added to their ability to gain knowledge and
experience. Participants discussed how some of the factors that initially impeded them at the beginning of
the project became less challenging as their own comfort and skill levels increased over the course of the
year.

n HOBCSGIY, I WOl HOS RAVe been Abie 60 Iearn as
much, X wosld 5ot have been 60 60 A much with
my Soudenss if I did not Rave siat coliaborasive
SHPPOrg [From my scaching scam). (Educasor
inscrvicew)

n Fiearncd dirfrferens Icarning piasrorms From my
collIcasucs. (Educasor Survey)
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SHrVCY,

Inpeoding FRosors

Availability of Developmentally Appropriate Activities and Resources

In response to an open-ended question about the challenges they faced during the grant program, some
educators shared that program curricula, activities, and resources were not developmentally appropriate or
relevant for the students they taught. Several respondents specifically attributed this challenge to their
students’ age/grade level, while others spoke more generally about issues related to amount and pacing of
content in relation to their students’ abilities.

n Finding currriculsim At was age ievel
appropriase £or my ise grade ciassfwas
chalicnsge]. They lIoved every singic ICSSon, bus a
100 OFf OHC ICSSONS Were SO jam packed onas 1o
wens ovesr sneir neads. (Educeiasor Survey)

n MOoS® ofsen, She activisics were nos
devecilopmensally appropriase roxr young
childrcn, (Educasor Survey)

n HMascrial has been $00 cnallicnging and
complicascd for Sne Soudenss I am in charge or.
TOoO MmuCh WaS CEPpCCcoCd of shem in i singlc day,
1s wonld have been besoer if Shey had receilved
insoructions one time and complicted SHe Sask
OHC HCRS WCCK. (EdNCAS0N SHIVCY)

n IO Was HOoU gearecd 60 Prre-H, S0 mMany of shese
iScIns do noo aAPPIly 60 My SOudeCnss. We did nos
CVven SONCh compusers in the SCnool tnis yeas.
(Educasor survey)

Time

Another challenge that educators frequently named was lack of time as a barrier to their
successful implementation of program activities. Respondents discussed the difficulties of
balancing grant requirements with their teaching responsibilities, and shared feeling that they
needed more time to effectively utilize resources like computers and makerspace tools.

n Finding sime 60 mMees £rang reqguircmenss in
addivion 60 my reELular seaching
responsibilivicsiwas a challengel. There Juss
isn't cnough time in 2 SCaAcCher's day $0 do all
ORas's cEpeecoed. (Educaror Survey)

u T WOl SAY e DILECSY ChRalicngEec wWas How SHOrY
Cach grade Icvel's window was 60 BSe She makes
Space. 1don's fecl like 4 Sotal days For 2 CIass



Was CHONLER Cime. (Educasor Survey)

u [We necd] more Sime $0 RAVe STNUICHIS HSC COMPuSCrS in an
Invesvigavtive way. (Educasor Survey)

n Finding she vime and cnersy o foliow she
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Rybrid wosld of in-peison and virgual iearning.
I0°S JusSe 2 sime-
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COVID-19

The COVID-19 pandemic was also cited as a factor that impeded educators’ competence and ability to
integrate technology through grant activities. Examples provided by educators reflected the effects of the
switch to virtual teaching and learning, specifically noting the ways in which quarantining and social
distancing impacted their ability to use resources and implement hands-on, collaborative activities.

n COVID-IO S DCCH AN ODSTACIC $0 O Progiam. X6
Ras made 16 difrsiculs £or many of ousr sScudenss 60
mees the arttendance £oals For onur sSrrans due 60
mMandasory auarancining. Ol COVID guldelines
IS0 made 1o airfficuls 60 wWorKk sogseconer as weil
aAS We Rave beecn abic 60 a0 In PASS Years.
(Educasor Survey)

m THe bisfsfest cnalicnge nas been usviiizing ail of
SHEC IFCSONrCces during a pandemic. o 3 while we
weren's abic $0 Bave our Sotudenss come ingco
STEM since 1o was an ousside of school acoivisy. X
JOOK Forward 60 3 1'CUNFN 0 HOFmal HCXS Yeas.
(Educasor survey)
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mﬁlelfaﬂnfm rcmote Iearning. (EducCasosr
SUurvey,
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Program was nands on and working sogeones
we Bad 60 adiuse 2 1ivo1c. LuCKY for my Schoolx
Rad S1reas SUuPPore 60 MaKe Sure 16 was soill
SHCCCSSIL (EduCasor Survey)



Several of the unexpected COVID-related barriers that educators discussed—such as inconsistent student
participation and significant changes to program activities—aligned with grantees’ perceptions of
program implementation in the 2020-21 school year. As part of the UEPC Grantee Survey, grantees were
asked to describe progress (or lack of progress) made and challenges experienced with grant activities. As
illustrated in Figure 3, the most common challenge indicated by grantees was postponement of programs
(82%), followed by program cancelation (65%) and unanticipated need to restructure (59%). Several
individuals provided write-in “other” responses, noting issues such as scheduling, social distancing, and
sick students.
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Unanticipated need to restructure programs
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or program materials 47%
Shortage of staff

41%
Decline in student participation

35%

Other
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Participants described problem-solving and adapting to address
COVID related challenges, including shifts to virtual formats and
navigating issues related to space and social distancing

Informed by interview and open-ended survey data from grantees,

How cdid caucasors these irlnpacts Varieq etlcr(?s.lt).rojects. For t ;
example, some project activities were postponed,
Dprovide convinuldy

or the work continued behind the scenes.

ros 18° ’f‘. WM£ Although the COVID-19 pandemic brought on a
‘""M OHC COWED=E® rangc of unexpected challenges, many grantees,
m‘em‘e? educators, and partners described efforts to

partners, and educators, we evaluated the extent to engage in problem solving so that program

which educators were able to provide continuity implementation could continue, albeit often in a
for programming during the COVID-19

restructured or adapted manner. Common
pandemic. The COVID-19 pandemic affected at adaptations included limiting the
least one aspect of every project. The nature of
number of student participants at any given time and/or reducing the number of student participants who
could utilize the materials at the same time due to social distance requirements (e.g., taking half the class
into the Makerspace classroom rather than the entire class.). Some grantees described efforts to maintain
community partnerships and engage in strategic planning to support current and future program
implementation.



The following quotations provide examples of some of the solutions to pandemic

related challenges: Siris frrom USak. Due 60
CovVID-19, He SUCIT 2020

CIOSCUH SCROOISOATNUS, DU CIAaSSIo0m. Due 0 vhe

00 28 SoudCHDS. (EdNcCAtor SHeC 2022 SUGIT’S activivics

sSurvey) winx
“Our students had some quarantine periods,
m SOugheI'n Utahk Girris in but we blazed on.”
TechnoloLy (SUGIT)
acvivisics incinded a

Educator surve
one-dny Hands-0m STEM ( y)

wornsnop ror hish scnool

incinde: One day campus conference (if she
COVID-19 CIFrcCHMSOANCCS PCIiv); i OWo- week
wirsual piasform with ScChnolofLy worksnops,
widecos, cortvirficases, and nesworrking
opporvunivics; and post cveno(s) or SUGIT foxr
CUaNCaAOorsS and Soudenss. (Parvncry inscrview)

n THere were 2 106 of COVID adaptasions. Fox
Cxamplic, we couldn's bring ousr cnovire ciass into
oHhe Haker Space [rroomn]. I6'S Juss nos bis cnoush
S0 SHPPOrs Shat SYype of social dissancing. TRat
Was someothing SRat I don's shink we kncw in sihe
beginning and SO we had 60 adaps How $0 £ our
Cchiilcdcn $0 She Haker Space sarcily... we did nave
SO0 change our pians in the besginning. I Shink SRat
We JuSt CHougLht we wosld bring ousr whole CIass
SO0 SHC MAKker SPace. (Educasor inscrview)

n Largely inspircd by She environmens creascd by
ohe pandemic, 0nis IAsSt year, we've creavsed a 106
OFf wirtuxnl and mobiic Icarning PiIatLforms S0, we

HOW RAVEe A SIMmuIRtor SHAt we can bring into
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and we can do suas anywhnere in the soave.
(Paroncr inscrview)

n Even shough covid creascd some chalienges,
we were ablc vo convinue 60 wWork wich ous
CoOmmunicy parsners. we are excised 50
congvinuec 60 work with snecm and work Sowards
adeding addigional paroncrs in She Fusure.
(Spring GCransce Survey)

 THe capacisy of Icadersiip 2t ohe Junior hish and



clementary Schools was limiscd due 60 ohe
PICSSHUFCS OF 22 unigue Scnool year. Howeves, 3
Icadership scam was creascd and Soaging was
complictced S0 map ous what acvivisics could saxe
PIRCC In CHC MAKCrSPACeS and maserials and
Supplics were purcnascd. The pian is now 60
ldengirfy which cilcmenoary Schools and Junios
Iigths will Rave SHe Capacity S0 Sake she 1Icad. Fox
ohe opportunisics ror clicmentary ssudenss 60
Rave access 60 compuser scicnece soandards,
cveryshing is sco inso movion £For ohis 60 happen
beginning in CRe 2021- 22 SChool year. Maserials
and programs nave been purcunascd and
personnclas been hirved and willbe srraincd
during June 20218 We arc well on ousr way? (Spring
Cransece Survey)
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Students’ Experiences and

O utcomes In Students’ Experiences and Outcomes, we evaluate

the Computing Partnerships Grant Program’s impacton student outcomes. To do so, we focus on a single



evaluation question to identify the impact the
program had on measures such as student self
efficacy/confidence, interest, engagement,
computational thinking, and computing identity. To
answer this evaluation question, we draw upon
interviews and educator survey data. In this section,
we also briefly describe our pilot student survey
findings. Findings in this section are organized by
theme. Overall, we found that the Computing
Partnerships Grant Program was associated with
numerous positive student outcomes such as
computing interest and computing identity.

How efrfective
arrec Compuving
Paroncrsihips
Grang acvivivies
ag increasing
sSoudenss’

compusing
seir-erricacy,
ingsecress,
engagecmens,
Skills (as arisgnecd
with USan’s CS
Soandairrds),
compusasionai
Shiniking,
AWRICHCSS OF
compusing
cearecer
opporsunisies,
and inscencions $0
pursue
COompusing'?

A majority of educators agreed that participation in
Computing Partnership activities resulted in positive

student outcomes

Educators of PK-5 students who participated in the UEPC Educator Computing Survey (n=84) were
asked to assess their students’ outcomes in the areas of self-efficacy/confidence, interest, engagement,
computational thinking, and computing identity. Table 8 provides a summary of these measures,

including subconstructs for computational thinking and computing identity. The number of survey items
used to measure each construct ranged from two to 11 items. Rather than reporting each individual item,
we generated a composite measure for each outcome area to understand student outcomes more broadly.

Within each outcome area, we calculated the average response on a five-point scale, where 1 = strongly
disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, and 5 = strongly agree. Most educators
agreed with or were neutral about the statements in each of these domains. For example, the average
response to items measuring computing self-efficacy/confidence was 3.8, indicating responses just below
“agree” on a five-point scale. Average responses ranged from 3.5 to 3.9, with abstraction and
performance and competence on the lower end and computing interest on the higher end.
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Tapic 8. Educasors’ Perecpvions orf PHK-S



Soudencs’ Compuving

Average
ONOGCOMICS Number of Response (1-5
Outcome Area Survey Items Sample Item Scale)

i o MYy SCudeonosS do 1ot FeCl HCIrVONS

Computing Self
compusing sopics. 3-8

Icarning 2DOus
Computing Interest {1 MYy SCHdCHOS Find mascrials on

%ﬂ&ﬁ:ﬁsﬂm—ﬂ‘nﬁljﬁ?’-ﬁa
My soudcn SCIH ACY. LT Y

Computing Engagement 12 330 OM& sSopics.
insorrnucoion Compuving 3.6

Computational Thinking MY STHHCHES MSHAIIYe..
Rbsgi'acoion: oo ONINEE RDONL CHe cInvions

besween different provicms. 3-°
RISOrIohIic THINKING «-0¥Y 60 IRy ONUL SHE SECPS OF 1

soIungion. 36

Dreak apare A probien, 3
Pagsoern Recosgnivion coeDNINEE RDONG HOW S0 APPIY A

solution 60 osHer provicms. -’
Evaiuacion: --51°Y 60 Find Che oSt efrecoive

Solusion £or a proviens. -’
Computing Identity MY STHHCHES ..

Recognivion  ---SHink of SRCHISCIVCS 1S

COMPUSCI-SAVVYS3 °
INCCIESS: +-A1°C CHIIONS ADONS COMPUsIng

sopics. 38
Porformance and

W3 cooHMCIP OCHCIrS WICHh SOFSWARNC. 3.5

CONI/ONGCOME EXPCCTATION > «--Piiit 60 WOrKk in s
COoOmpuving

lob in sne fusure.’’

To provide additional nuance, the values presented in Figure 4 represent educators’ perceptions of student
outcomes in a slightly different format than Table 8. The values in this figure represent the proportion of
responses that were either “agree” or “strongly agree” within each student outcome measure rather than



composite measures on a five-point scale. Rates of agreement ranged from 56% to 76%. The
subconstructs within computational thinking (abstraction, algorithmic thinking, decomposition, pattern
recognition, and evaluation) had relatively low levels of agreement when compared to other outcomes

such as computing interest and computing identity.

rigure 4. Raves or
ngrcecmens wich
EUaucasor Survey I6Cms
Heasuring Soudens
ouscomes

Computing Self-Efficacy/Confidence
Computing Interest

Computing Engagement
Computational Thinking:

72%
74%
62%

Abstraction
Algorithm Thinking
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Decomposition

Pattern Recognition
Evaluation

Computing Identity:
Recognition

Interest
Performance/Competence
Goal/Outcome Expectation

56%
64%
58%
68%
62%
76%
74%
60%
69%

In interviews and open-ended survey data from the UEPC Educator Computing Survey, educators further
described how students engaged with the materials and resources provided by the Computing Partnerships
Grant Program. Educators noted that most students demonstrated high interest and engagement with
Computing Partnership-related materials and resources and often provided examples of how students
enjoyed new approaches to learning, such as creating Ozobots or using 3D printers. According to
educators, students’ interest and engagement in these types of learning activities led to increased skills
with the new technology. Interviewees associated computational thinking with the tasks they had created
(e.g., cause and effect when writing a program involving a moving object and designing and finding
solutions to problems). Although not all educators observed high levels of engagement in their students
(e.g., one educator survey response was “Appropriate student use of technology and computing tools was
a concern this year. Technology provided as much of a distraction as it was a teaching tool this year”),
many educators reported high levels of student engagement and interest. The following sample of
quotations are examples of how educators perceived students’ experiences:

n [The sSoudenss] can use coding, 1ike wich ohe
OZODOCS. THCY Sce [Che OZODOS] has 60 $£0 RIS WAy
and SHen CRAt Way 60 mMmake the connecesions.
ThRey' 're acouxily seecing [eanse and efreco]
SRIroONsEn one scChnoloLy, wHere ey 'd maybe
have sorusgsicd sceing it on i swo-dimensional



Dapesr berore. (Educasor inserview)

n Innovasion and mMaKeIrSpPpaces wesre impacoeul
because sSoudenss wesre apic o cngasge in
ansnensic 1earning, desisn shinking, and
projecs-pascd Icarning in CRe marikecs SPaAces.
(Educasor Survey)

n We pailsred [First-grade studenss] onis year with
ohire-grrade buddy 0 develop shcir own 3D
pringing ohing,. S0 ey had 60 HSC ORAY
ScoennoloLy with 2 Shird-grade buddy... JusSS SHey
Iowved is. They were SO0 motivased by 16 and Shey
JHSS CasgLht on SO anickly Shat Shey were aple 60
desisn... SHeY JusSS Caughe on S0 anickly 60
noilizing Shat SCcchnoloLy. (Educasor inscrview)

n Soudents were engasged and motivated $0 crease
and ingvegrase [Innovasion and Maecrspaces]in
osheir dailly l1lves. They wesre able $0 explore,
desisgn 7'!" Find SOINgioNnsSso ProvicCms. (Educasor
SHUFVeY,
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n X el &2 Fow Soudenss parvicipase in ohe code
Ninjas arocr SCROOI ProgLram it my School. They
all expressed ish engagemens and interess in
ohe program, and Icarncd new coding SKIlls Onas

oHey were execived 60 USC. (Educasor Survey)

Educators most frequently identified Out-of-Classroom
Experiences and Innovation & Makerspaces activities as
meaningful for students

Within the UEPC Educator Computing Survey, respondents were asked in an open-ended survey item to
identify the one grant activity that was most meaningful for students and to provide an explanation. The
educators who responded to this question most often named Out-of-Classroom Experiences
(approximately 50% of respondents) and Innovation and Makerspaces (approximately 30% of
respondents). It is important to note that these two activities were more common across projects than
other activity types (see Table 5), which may have influenced the frequency with which they were
identified as meaningful. Given this frequency, our analysis of educators’ explanations yielded salient
themes for these two activities more so than for other activity types. Below we provide a summary of
themes and examples from educators’ explanations of the meaningful aspects of Out-of-Classroom
Experiences and Innovation & Makerspaces.

ORS-oFf-OUInSsSroom IEporicnocs

Educators who identified Out-of-Classroom Experiences as most meaningful for their students
explained that these activities provided opportunities for student choice (as opposed to required classes),
real-world experiences, collaboration with peers in different environments, and confidence-building.

E THEe ALCCr-SCRoOOI program and CInbs Impacs sne
SoOudCcnss the mosst becanuse 1o is orfsen wnast sney
arec choosing 60 do iInssead of reauired 60 d0.



Therefore, tney enjoy it more and in ourn is
more meaningrul, (Eduecasor Survey)

n These kiddos are avle 60 1carn and g£row in
confidence and Shinking, Problcm sSolving,
coliaboragion arc Al nascural ASPeess orf working
wich obovics and shese are all skills necded in
ohe real world, (Eduecasor Survey)

H «eoOHiC cOmMmpceivtions provided Soudecnss Someoning
OO0 WOrK sowards and an CXpericnce 60 work wish
Soudcnss of otnory SCRools in Icarning $0 build
aned code robovics. (Educasor SUurvey)

 SOudCnSS are avic 60 invcract in mulviplic crvironmenss.
(Educasor Survey)

n ESRINEK SHC MMOST IMmPaAcOfiul Ching For our SSudenss
ohis year has been ohe before and arser school
CRpericnces. Having the cnance 50 come inso sne
SCHOOI and COIIRDOraAte And SOIve Pprovicms
secrved as valuaple in increascd compesenecy
With OHC Uarions programs and 21so improved
GOM’?IIGG aAmMmong sne parvicipanss. (Educasor
SHrVCY,

Educators who identified Innovation & Makerspaces as most meaningful for their students noted that
these activities facilitated student engagement, creativity and design, and hands-on learning and tool use.
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u IMBOVACIONn ANd MAKCISPACCS RS SOMEC AMAZIng

SO0IS For ohe children 60 USC. THRCY RAVe mMany
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oo and SHC ICSONNCCS Can be uscdina
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(EdcCasor Survey)

n THC MMAKCISPACE A1I0OWS 1Y SCudenss sne
Freccdom 60 Crease, COnsSTINucse, and desisn. 16
has boossed sneilr crrivical thinking SKills and
Crearivicy. (Educatosr Survey)

n BIlowing SCudcnss $0 Rave A sSpace of £rrree
creasive and discovery is wHhere shey 1earn sne
pess. Ia1so find when ssudents have she chance
S0 ICarn £rom oSHeI SCudCnSS OF $CACH Studenss
SHCY are She most engaged. (Educasor Survey)

n Soudenss hxad e opporounivy 60 cxplosre, and
Crease, having hands-on opporsunisics 60 work



as 2 seam o develop and see in real life tneory
0 Pracoicabiiivy. (EducCator Survey)
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LEA Implementation and Adaptations

In LEA Implementation and Adaptations, we evaluate the role of LEAs in the implementation and
outcomes of the Computing Partnerships Grant Program using interview and survey data, including data
from the UEPC Educator Computing Survey and the UEPC Grantee Survey. We address two evaluation
questions pertaining to the implementation and adaptation of program elements by LEAs and the degree
to which LEAs have met their goals and objectives. Overall, we found that educators had mixed
perceptions of program implementation as programming was adapted to fit each unique context. While
progress was made on grant objectives, many have not yet been completed.

Program implementation

reflected individual program The implementation of Computing Partnerships
objectives and varied across projects occurred in a variety of ways based on
proj ect sites each unique project and context. The variations

across projects — the range of LEAs, different



objectives of each project, the unique | e'ﬂeacy’ m‘e‘.es"
partnerships, which educators and students were e ec ""'
involved, during school versus out of school lea s%’.:a " sﬁ Ie L g

times — created a wide range of different program

implementation approaches. /4 oan’s CcS

How well were ohe Standards),
pPrrogram clemenss Compusasional

OFf the compusing Ohinking,
Paroncrsnips aAWaArCcnessS or
Crang implcmenscdaCompuving carecesr

and adapved Ao opposrsunisies, and
each LER $O insentions $0

SHPPONS Studenss’ DUFSHC COMmPusing?
compuging scif

To understand implementation across projects, educators were asked to rate their LEAs’ program
implementation in three areas — communication about shared goals, provision of strategies to improve
student outcomes, and effectiveness in improving student outcomes. Within each of these three areas,
educators responded to several survey items. By asking multiple items in each of these three areas, we
were able to generate composite measures, allowing us to generate a more complete picture of educators’
perceptions of program implementation within their LEAs. As shown in Figure 5, educators reported
relatively positive perceptions of LEA program implementation. Percentages noted in the figure indicate
the proportion of “agree” or “strongly agree” responses to items related to the three topics. Values below
each pie chart indicate the average response on a five-point scale, where 1 = strongly disagree, 2 =
disagree, 3 = neither agree nor disagree, 4 = agree, and 5 = strongly agree. On average, responses fell
somewhere between “neither agree nor disagree” (3) and “agree” (4) about LEA Communication and
Shared Goals, LEA Provision of Clear Strategies of Improving Student Outcomes, and LEA Effectiveness
at Improving Student Outcomes. While agreement that LEAs were effective at improving student
outcomes was relatively high (89%), only 69% of respondents agreed with items about LEAs’
communication about shared goals and provision of clear strategies for improving student outcomes.
Substantial variation in responses was identified across LEAs, with levels of agreement ranging from 0%
to 100%.
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Figure 5. Educasors’ Perecpoions of LER Program
Implcmensasion

Outcomes

LEA
Communication
about Shared
Goals

69% 69%

Average response = 3.7 Average response = 3.7
LEA Provision of Clear LEA Effectlvgness
Strategies for at Improving

Improving Student Student



Outcomes

Average response = 3.5

89%
Note: Darker shades of green represent the percentage of responses that were either “agree” or “strongly agree.”

Interview data suggest that support from school administration had a positive effect on educators’
perceptions of LEA program implementation. The following interviewee quotations show how
involvement from administrators impacted the implementation of two projects:

n One principal was Juss above and beyond. [The
principal] wosld come in and o SHe 1001, Rave
Iklds SHHOW el SOULs, ask auesvions. Sne was in
Rhelping shem do all oneis 105£-Ins a0 she
besginning,s0 X feecl like she really underssood
What ohe Kids were worxing sowards, and so 16
WS JHST CROIA CASY §0 WONK 26 Ohat SChool.
(Pargsner Inserview)

m THe excitcmens From sne adminisocirasion
concsibused $0 OMI° SHCCCSS.. THCY enconuragecd
NS $O DICAK AWAY F£IOoim wWHeIre we would
nHormaily Rave been doing oninsgs. nnd ohis year
i1o's been nard 60 S16 nesre and £0, "Wwell, we're
alrcady breaking away 1o SO many Shings.
we'se alrecady doing SO Much, and now Yyou'sre
Elving us AnNOoCHC Ching $0 do?” nnd SHCY were
SHPCE SHPPOrtive and encouraging by saying
Shings 1ike], "This i1Sn'tC anotnes shing 60 d0. ThiS
is Row €1 YoM HSC Ohis 60 be Somesthing sgreas, in
Sometning SRat You're aiready doing.” TRAC was
A really bis part oFf 1. (Educasor inserview)

Although substantial progress was made, many objectives have not yet
been completed BaS CACh LER MecY

Full results pertaining to LEAs’ progress on ‘ts f‘a's ane

grant goals and objectives are available on the Oﬁﬁeﬁlm Ffor one
electronic data dashboard that has been made e’mpu‘mg

available to STEM Action Center personnel and pmnem’.‘ps

grantees. Here we provide a high-level G"a'.t?

TOo What degree

summary of the progress made on grant objectives in the fall and spring of the 2020-21 school year.
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As depicted in Figure 6, grantees reported substantial progress on grant objectives between fall and spring
of the 2021-21 school year. It is important to note that many of the schools and LEAs engaged in the
Computing Partnerships Grant Program were also impacted by shifts in schedules and format due to the
COVID-19 pandemic. While only 21% of grant objectives were either “nearly completed” or “completed”
earlier in the school year, 43% reached this same status at the end of the school year. Similarly, the
percentage of objectives that had either not been started or had achieved no progress decreased from 26%
to 17%. This demonstrates substantial progress across LEAs as they work toward their program
objectives.

At the same time, however, we note that there is still much work to be done. Despite the marked increase
in completed or nearly completed objectives, most have not yet been completed. Our evaluation will
continue to monitor progress toward these objectives in the 2021-22 school year, including studying
changes that may occur with implementation and related outcomes.

Figure 6. Reporsced Prosgircss on Grans Objecsives (Fall and
Spring Gransce Surveys)

Fall Spring 18% 25%
5% 40% 8% 13%
10% 54%

Have not started Started, but no progress Some progress Nearly completed Completed

Interviewees reflected on the extent to which their projects were successful in meeting objectives and
goals. To ensure that participants were aware of their projects’ objectives when responding to interview
questions, the interviewer provided the project-specific objectives and goals and asked the interviewee
about the project’s overall success and challenges related to that objective. In general, interviewees felt
their projects had successfully met most project objectives. The quotations in Table 9 illustrate several
examples:
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Tapic 9. Parvicipans recedback
ADONUL ProLress soward Projecs

OBJeCTAWe S Project Objective Example Quote

Increase equitable access to computing
learning and application in the school and
within the school community and goal that
each student will have scheduled times with
their classrooms or small groups to access
traditional and technological maker spaces.

Create maker spaces over the course of the
award years that will enable students to learn
and apply

computational knowledge, critical thinking,
and authentic application and goal that
Professional Development for educators and
staff on standards, skills, concepts related to
computer science and maker space tools.

Increase the number of opportunities
elementary students K-6 have access to the
Computer Science Standards by providing
before/after school coding clubs and interns
teaching alongside mentors.

Iwasn'es involved in one
lowjecovives and gonis])
cConversSarions. SO what
was nanded down $0 me
from our 1eadersnip is
what we did sorive 50
achicve. SO Fromaa
seaching perspeevive we
wesre sold we nave

mininsm rcauircmens
Housrs in e STEM 100ns.
we wese avie to be
creasive with snat and X
workcd sogcotncs with my
SCAIM SO Shat we could Ppus
Small S1oups in ohe STEM
1001, SO0 yes, we sricd 60
mees She reauiremens or
ohe minissism Kousrs in she
STEHM 1°001 2110 We Were
wery aware of gilving [che
soudenss] opporosunisies
GO NSC 2 varicty of shings
in ohe STEM 100,
(BEducasor inscrview)

THe SHCCCSS Was 2106
highes shan i had
enwisioned, because X
Inioinily envisioncd SREat
ohe kids wonld sgrugsie.
RBndsSo Sheis SHCCCSS
Rhelped disive me 60 $£0
Fussner. Where she
compusing scandards £ox
Firse grrade is 60 Sus'n on
dewices andlog in... 50 see
ohat [Chese Firss-grade
ssudenss wesre] avie 60
osrn on 2 dewvice, 108 in,
St inso 3 Proggram, and
navigase a program all
SHeC Wiy 60 making a 3-D



pring...” {COucCasor £o0es worx in 3 visual way.
SPCCCRICSS, SHRAKeS BRexr They've had it happen

head and aises nes where sney've buils
Iands kisth in she aix) Sames £rrom 3 biank
(Educasor inserview) SCICCH. SO ChAt ACCECSS
worxecdreally weill. nnd
I onink [wej dicd well [in ohe inscrrns worked well.
meeving tne £rans’s Ing] Burray Hisn Scnool

objeecvives.] By having we wens and saixcd wish
Shis much sime ag each ohelr inserrns and ofrered
SCHROOI, We Were tHere £or vnem one opporouniocy 60
IS ROMI'S, 21 RO a2md 3 come [Insecrn in ohe

Ralf swice i week for flve arserr-scnool code Ninjas
weeKks. The kilds were projecs]ir sney wansed.
ablec vo Icarn now to use We hadfour iInserns onas
Scrascnreally well, and worxcd with us every
Icarnm i number of coding week SRat Juss really
Fundamencals SnRas ir enjoyed 1o, the seaching
Shey move inso an acsuial side, andthey loved e
coding Innguage shat we Jldea of working ascode
Rave 60 sype and Bavesn Ninjas somedny. (Parsncs
SYROAX, SHeY already inserview)

KKnow now snose onRings
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External Support for Program Implementation

In External Support for Program Implementation, we examine the role of two types of external support
for the grant program, namely the collaborative community partnerships and the STEM Action Center, in
supporting the development and expansion of computing in schools. We address two evaluation questions

in this findings section, the first pertaining to the effectiveness of partnerships at supporting goal
attainment, and the second pertaining to STEM Action Center’s role in building educator and school
capacity, practice, and scaling up through the analysis

of interview and survey data. Overall, external

How effecotive are

POST N WRAC WAaYS and
Seccondinry, SO WHAS
Indusory, ane CXtCnt Ras she
CcCommunicy STEM RBC
COoIINDOrNTCIONS A SHupporscd ohe
SHUPPOorving developmens
pPrrogioam objecsive And expansion
and goal OFf compuging in

asoainmens’? SCHoOoOIS—bCcacner



and scnool
capacisy,
praceice, and
scaling

up?

Table 10 summarizes partners by organization type.
support of the grant program was strong, but

some forms of support were more robust than
others.

Partner collaborations were key
to program objective and goal

TaDIC 10. COMPUuGIng PAartnersnips Granst Program Exsernal

attainment

Partnerships with community partners, industry
partners, and post-secondary partners played
important roles in program objectives and program
goal attainment for the projects that elected to
engage in external partnerships. Community,
industry, and post-secondary education institutions
were all represented when looking across all
project partners. Of the 17 LEAs who completed the
2021 Spring Grantee Survey (100% response rate),
seven projects reported engaging in external
partnerships during the 2020-21 school year. Out of
those seven projects, six partnered with two or more
external organizations.

Community Partners Industry Partners Post-Secondary Partners

4H Future InDesign
CodeChangers Guardsight
Fremont Indian State Cybersecurity
Park PTO Metalcraft

Utah Afterschool

Network Washington Skill Struck

Libraries Computer Science
Cyberijet Dixie State University
Facebook Snow College

Northrop Grumman

Southwest Technical
College University of Utah
University of Southern
Utah Utah State
University

Utah State University
Eastern Utah Valley
University Westminster
College
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