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Executive Summary

The STEM Action Center’s (STEM AC) Computing Partnership (CP) Grant program is supported by
funds that were initially provided by the 2017 Senate Bill 190 (S.B. 190). STEM AC CP Grant funds the
development of new, innovative computing activities or the support of scaling of existinP activities
throughout Utah. The STEM AC has partnered with the Utah Education Policy Center (UEPC) to
evaluate the implementation of grant activities and associated educator outcomes since 2016.

In 2023, STEM AC launched a new CP grant cycle of funding for schools and districts. UEPC designed
this year’s formative evaluation to provide information to the STEM AC about implementation
program progress and initial outcomes for participating educators and students across 17 sites in year
one of a two-year grant award cycle. The following evaluation questions (EQ) guided the 2023-2024
evaluation of the STEM AC’s CP Grant program.

Implementation

1. How and to what extent did planned and implemented grant activities align with Computing
Partnership Grant Program expectations and CP Grant Programs’ stated objectives?

2. How and to what extent did participating CP Grant Programs make progress toward their
stated objectives?

3. How and to what extent did grant program activities support student access to (i.e., via
offerings) and participation in computing, computer science, and computational thinking
learning experiences?

4. In what ways and to what extent did STEM AC serve as an intermediary to support the
implementation of the Computing Partnership Grant Program?

Outcomes
5. To what extent did educators value computing and feel confident and competent in their

computing knowledge and skills (i.e., the educator outcomes of interest for the STEM AC CP
Grant Program)?

6. To what extent did students identify with computing, report interest and engagement in
computing, and exhibit computational thinking skills (i.e., the student outcomes of interest for
the STEM AC CP Grant Program)?

7. What was the degree of association between educator outcomes of interest (i.e., valuing of
computing and computing confidence and competence) and student outcomes (i.e.,
computing identity, interest, engagement, and computational thinking)?

UEPC leveraged quantitative and qualitative data sources to address these questions, including
surveys and focus groups with participating educators, surveys and interviews with site leaders, and

program data.
Key Findings

The following key findings summarize the 2023-24 evaluation results and highlight program
implementation and the outcomes of participating educators across sites during the 2023-24

academic year.

> Key Finding #1: Site leaders reported that in addition to the strong alignment between their
implementation of grant-supported activities and the overarching goals of the CP Grant



program, funded programs made notable progress on their site-specific objectives during this
first year of implementation.

Key Finding #2: The scope and reach of the grant activity areas varied considerably, with
more than half of participating sites engaging students in out-of-classroom experiences and
makerspaces and maker learning activities and relatively few sites and students engaging in
work-based learning.

Key Finding #3: Site Leaders consistently reported that STEM AC supported capacity
building and the scaling of computing activities to a large or very large extent.

Key Finding #4: Both educators and students reported meaningful growth across their
outcome measures between the beginning and end of the year following program
participation. Educators, in particular, reported high composite scores in their outcomes, with
a notably large percent change in their confidence in related teaching abilities. Educators,
however, reported their students to have had greater growth across outcomes than students
reported their growth across outcomes.

Considerations for 2024-2025 Academic Year

Based on these key findings, the UEPC identified program considerations to inform the program’s
implementation during the 2024-25 AY. These considerations offer clear, actionable steps that
program staff and participating sites can consider for program improvement, quality implementation,
and maximal impact.

>

Consideration #1: Support sites to more intentionally build educators’ confidence in their
instruction of computing, computer science, and computational thinking.

Consideration #2: Increase communication and dissemination of computing-related
resources and support directly to educators.

Consideration #3: Support educators to more intentionally develop students’ computing
identity.

Consideration #4: Work with site leaders to determine how to expand the reach of the CP
grant program among secondary students across Utah.

Consideration #5: Explore opportunities to align work-based learning experiences with
other educational initiatives such as CTE and Apprenticeship programs.



Introduction

Computing Partnership Grant Program Overview

The STEM Action Center’s (STEM AC) Computing Partnerships (CP) Grant Program supports school and
district efforts across Utah as they implement activities and programs designed to expand student
access to high-quality learning experiences related to computing, computer science, and
computational thinking. STEM AC’s CP grant program was established in 2017 by the Utah State
Legislature in Senate Bill 190 (S.B. 190). The current grant cycle will fund projects for two years,
starting in July 2023 and endingin June 2025.

The CP grant program offers financial and other programmatic support to districts and schools as they
seek to address gaps in computing opportunities for Utah students. The nature and structure of grant
activities vary according to local school or district needs. Historically, participating sites have received
funding to support the creation or expansion of computing-related initiatives for one to three years.

The Utah Education Policy Center (UEPC) has served as the external evaluator for STEM AC’s programs
since 2016. This evaluation supports the actionable insights about program implementation and
impact and promotes continuous improvement. This year’s evaluation activities provide formative
feedback to the STEM AC about this year’s (Year 1 of the 2023-2025) implementation program progress
and initial STEM AC CP program outcomes.

This report starts with background information, including information about the current grant cycle,
and relevant literature. The following section outlines the evaluation questions that guided this year’s
evaluation and the data collection and analysis methods employed during this inquiry. The findings
are then presented by each evaluation question and address program implementation, the role of
STEM AC as an intermediary, and preliminary findings about how participation in grant-supported
STEM CP activities affected educators who supported these activities and students who participated
in them. The report then concludes with an overview of the key findings and considerations for the
future.

Background: The Current Grant Cycle, 2023-2025

During the 2023-24 academic year, which is the first of a two-year grant cycle, the CP Grant Program
funded 17 sites (i.e., schools and districts). Implementation at these sites focused on the following
grant activity areas: (1) pre-K enrichment, (2) makerspaces and maker learning, (3) out-of-classroom
(0oC) experiences, (4) summer camps and activities; (5) near-peer mentorship; (5) work-based
learning; (6) and external partnerships. In addition to these specific grant activity areas, some
participating sites have explicitly focused on increasing the alignment and integration of their grant-
funded activities with classroom standards and curriculum. Meanwhile, other sites made specific
efforts to increase access and engagement across activity types among all students, including those
historically underrepresented in computing and STEM fields. Detailed descriptions of these focus
areas are provided in Appendix A.
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Relevant Literature

In recent years, there has been growing recognition of the need to integrate computing opportunities
and computational thinking (CT) in K-12 education, positioning it as a crucial 21st-century skill (Angeli
& Giannakos, 2020; Wing, 2006; Wing, 2008). Computational thinking’s (CT) relevance extends beyond
computer science, providing essential skills for various fields such as statistics, data science, and
finance (Li et al., 2020). As such, some educational researchers have defined CT as a “universally
applicable attitude that is meshed within STEM conversations, education, and curricula” (Swaid, 2015,
p. 3658, emphasis in original). Others have described CT as “solving problems, designing systems, and
understanding human behavior by drawing on concepts fundamental to computer science” (Wing,
2006, p. 33). Although the understanding of CT continues to expand, current research suggests that
skills related to CT include problem decomposition, abstraction, algorithmic thinking, and
generalization (Barr & Stephenson, 2011; Kukul & Karatas, 2019; Rode et al., 2015). CT competencies
can be developed through engineering design and model/simulation activities among students in
early grades and beyond (Ehsan et al., 2021; Lyon & Magana, 2021). Maker activities and maker
learning activities have demonstrated support for CT skill development and associated dispositions
like persistence, curiosity, critical reflection, reflectiveness, resourcefulness, and a sense of belonging
in CS (Hadad et al., 2020; CSTA et al., 2024).

The importance of developing computational thinking has become more widely recognized. For
example, Lu and Fletcher (2009) emphasized the importance of establishing a foundation in CT before
students encounter computer science and programming. Additionally, recent scholarship by Su and
Yang (2023) on CT in early childhood education uncovered emerging evidence that engaging young
learners in age-appropriate instructional activities can support their development of foundational
concepts and skills related to CT, such as communication, collaboration, and problem-solving.
However, Su and Yang (2023) also highlighted specific challenges in educators to identify
developmentally appropriate activities for young students, difficulties in ensuring the rigor of these CT
activities, and limitations in the ability of educators to assess the educational outcomes of CT in
younger age groups.

The idea of computational empowerment and action has become increasingly crucial in encouraging
students to use their computing skills in practical ways that impact their personal lives and
communities (Iversen et al., 2018; Ryoo, 2019; Tissenbaum et al., 2019). A key aspect of computing
education is how students’ computing identity—defined by their interest, sense of belonging,
recognition, and performance—can be influenced by educational experiences (Lunn et al., 2021,
Mahadeo et al., 2020). For example, Ryoo’s (2019) study of CS instruction and the development of
student computing identity highlights the importance of connecting CS to students’ everyday lives,
connecting CS activities to social issues and local concerns, and valuing students’ perspectives and
voices in the planning of CS learning opportunities. Developing CT in students can bolster their STEM
identity and increase confidence and efficacy (Carlone & Johnson, 2007; Oyserman, 2015). Educators,
in turn, require training and professional learning to effectively teach these skills and design
curriculum-aligned and developmentally appropriate activities, which can receive support from
organizations like the International Society for Technology in Education, the Computer Science
Teachers Association, and the Utah STEM Action Center (Barr & Stephenson, 2011; Leyzberg & Moretti,
2017; Ni et al., 2023).
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Barriers to widespread access to computer science and related programming remain, especially for
historically underserved populations such as females, students of color, and those from economically
disadvantaged or rural backgrounds (Google Inc. & Gallup Inc., 2015, 2016; Qazi et al., 2020).
Investments in programming and educators' interest in and capacity to support these learning
opportunities are necessary for equitable access to computational learning. As educators take new
steps to further integrate CT into disciplinary content (Barr & Stephenson, 2011; Swaid, 2015), it is
essential to support them in selecting appropriate CT skills to target in various educational activities,
depending on their focus and feasibility within a variety of academic contexts and content areas (Li et
al., 2020). For example, in their study of CT within modeling and simulation activities among
undergraduate engineering students, Lyon and Magana (2021) found that generalization skills were
used less frequently than abstraction, algorithmic thinking, decomposition, and evaluation skills. To
supplement educators’ experiences with CT topics, some programs have successfully engaged
industry professionals as volunteers to co-teach computer science alongside professional educators
to address persistent challenges in securing educators with the necessary technical expertise and
school systems’ ability to sustain CS programs (Papini et al., 2017).

Methods

Evaluation Questions

The following evaluation questions (EQs) guided the 2023-2024 evaluation of the STEM Action Center’s
Computing Partnership Grant Program.

Implementation Evaluation Questions

1. How and to what extent did planned and implemented grant activities align with Computing
Partnership Grant Program expectations and CP Grant Programs’ stated objectives?
2. How and to what extent did participating CP Grant Programs progress toward their objectives?

3. How and to what extent did grant program activities support student access to (i.e., via offerings)
and participation in computing, computer science, and computational thinking learning
experiences?

4. In what ways and to what extent did STEM AC serve as an intermediary to support the
implementation of the Computing Partnership Grant Program?

Outcomes Evaluation Questions

5. To what extent did educators value computing and feel confident and competent in their
computing knowledge and skills (i.e., the educator outcomes of interest for the STEM AC CP Grant
Program)?

6. To what extent did students identify with computing, report interest and engagement in
computing, and exhibit computational thinking skills (i.e., the student outcomes of interest for the
STEM AC CP Grant Program)?

7. What was the degree of association between educator outcomes of interest (i.e., valuing of
computing and computing confidence and competence) and student outcomes (i.e., computing
identity, interest, engagement, and computational thinking)?
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Data Sources

The UEPC leveraged qualitative and quantitative data sources to inform an understanding of how
sites participating in the Computing Partnership Grant Program implemented computing-related
activities in their local contexts and the outcomes of these activities. Appendix B provides a map of
data sources for each EQ. Each data source's purpose, process, and sample are described here.

UEPC Site Leader Implementation Questionnaires

Purpose & Process. The UEPC Grantee Questionnaire gathered detailed information about the
progress that participating schools or LEAs made on the specific objectives they established for their
programs. The Grantee Questionnaire also asked grantees to report on each particular grant activity
area that their activities focused on, including student reach/participation, resource adequacy, and
contribution to the overarching goals of the STEM AC’s CP Grant Program. Lastly, the questionnaire
allowed site leaders to provide feedback on STEM AC's role in supporting program implementation
and expansion. In addition to quantitative ratings related to implementation, site leaders also
provided open-ended survey responses detailing key successes and obstacles in implementing grant
activities, resources used, and how STEM AC supported them in their role as an intermediary. The
questionnaires were administered to site leaders twice during the 2023-24 academic year - i.e., in
January 2024 for the fall reporting term (August to December 2023) and in May 2024 for the spring
reporting term (January to April 2024). Briefs with tables of descriptive statistics based on site leader
reports of progress and implementation across each grant activity area and how they interacted to
support student access were provided to the CP Grant Manager to support implementation tracking
and identification of support needs throughout the year.

Sample. Site leaders from all 17 grant programs awarded funding through the 2023-2024 Computing
Partnership Grant Program were the sample for this evaluation. All 17 grantees completed the fall
2023 and spring 2024 UEPC Grantee Questionnaires. The site leaders who acted as liaisons for
participating programs served in various roles at their schools, districts, or agencies. Just under a
third (29%) were content area specialists (e.g., STEM Teaching Specialist or Teacher, Digital Teaching
& Learning Specialist), and the same proportion (29%) were LEA-level administrators (i.e., Elementary
Directors of Teaching & Learning or Career and Technical Education Directors at school districts, Chief
Administrative Officers or Advancement Directors at charter schools). Others were grants managers
(18%), 4H extension staff (12%), school administrators (6%) or classroom teachers (6%).

UEPC Educator Survey for the CP Program

Purpose & Process. The purpose of the 2024 UEPC Educator Survey for the CP program was to gather
feedback from educators involved in implementing grant-related computing, engineering, and
technology activities. The survey asked educators to report their perceptions of how these activities
have impacted their students’ interest, skills, and identities in computing and how the experience has
influenced their beliefs and confidence in teaching these subjects. In addition to educators’ ratings of
the perceived impacts of participation, open-ended responses also asked educators to share their
reflections about the student successes or outcomes they observed while supporting students’
engagement in grant-supported, computing, engineering, and technology activities at their school or
district, the successes they experienced while supporting these activities, and what additional
resources they needed or suggestions they would make to improve grant-supported activities. The
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2024 UEPC Educator Survey for the CP program was administered by the UEPC via email through
Qualtrics in late April and early May 2024 to educators that site leaders identified as engaging in and
facilitating grant-supported activities. The STEM Action Center offered educators a $10 Tango gift card
for participation, enabling them to select a voucher from various retailers (e.g., Amazon, Apple,
Target, Barnes & Noble, Dominos, and Nike).

Sample. Site leaders across the 17 grant programs provided contact information for 187 educators
who supported or facilitated grant-supported activities during the 2023-24 academic year. UEPC
received usable survey responses from 87 educators from 16 programs, with a response rate of 46.5%.
Just over half (53%) of educators in our sample work on grant programs located off the Wasatch
Front. Most respondents were classroom educators (53%) or STEM specialists (14%), but the sample
also included media specialists, special education teachers, instructional coaches, out-of-school-time
educators, district-level staff, and other specialists (see sample details in Appendix C.

UEPC Student Survey for the CP Program

Purpose & Process. The UEPC Student Survey for the CP program included students in grades 3
through 12 who participated in grant-funded computing, engineering, and technology activities
during the 2023-24 school year. This survey was designed to assess changes in student outcomes (i.e.,
computing interest, identity, and computational thinking) by asking them to what extent they felt
statements related to these outcomes were like them now and, retrospectively, at the start of the
school year. UEPC administered survey links in mid-April for this five-minute survey to all site leaders.
Site leaders were asked to administer the survey to students participating in makerspace, out-of-
classroom (00C), or near-peer activities' supported by the grant or to share with other educators
coordinating these activities and have ready access to participating students. Although administrative
discretion remained a local decision, site leaders were encouraged to administer this survey. At the
same time, students were gathered to participate in grant-related activities (e.g., during club
meetings, near-peer mentoring sessions, makerspace lessons, or maker activity sessions). Ultimately,
eight sites agreed to administer the student survey.

Sample. The student sample included responses from 1,498 students, representing 93.5% of students
who completed enough of the survey to be usable for analysis. Student responses came from 8 grant
programs that approved giving the survey to students, with 46% of the student respondents
participating in programs located off the Wasatch Front. Most respondents were enrolled in 3 (26%),
4t (28%), 5" (27%), or 6™ (10%) grade, with the remainder (9%) distributed across 7" through 12
grade.

! Note that some grant activity areas either did not have students old enough to complete the survey (i.e., Pre-K
Enrichment did not engage students in Grade 3 or above), were designated by the CP Grant Manager and
evaluation team to not be at a point in their implementation where they were actively engaging students (i.e.,
summer programming due to the spring administration time frame, work-based learning due to implementation
challenges and no student engagement during the 2023-24 year) or occurred in tandem with other grant
activities (i.e., External Partnerships).
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Grant Activity Interviews/Focus Groups and Open-Ended Survey
Responses

Purpose & Process. The UEPC held a series of Grant Activity Interviews/Focus Groups to understand
educators’ experiences in supporting new or expanded computing activities at their sites and the
impact of these initiatives on students, educators, and other partners. The interview/focus groups
explored educators’ observation of student engagement with STEM computing activities, perceived
student interest and computing identity development, educators’ motivation to support STEM
computing activities, educators’ confidence and competence in supporting the STEM grant
opportunities, engagement with external partnerships, and the lessons educators learned. At least
one interview/focus group session was held for each of the seven grant activity areas in March 2024.
Participation was voluntary, and the STEM Action Center also offered educators a $10 Tango gift card
for participation in these interviews/focus groups.

Additionally, site leaders and participating educators who completed online surveys in Fall 2023 and
Spring 2024 were invited to complete open-ended response items. Open-ended items on the Grantee
Questionnaire asked site leaders to share key successes and challenges while implementing their
objectives. They were also allowed to provide additional information to support our understanding of
how each grant activity was implemented at their site. Furthermore, open-ended items on the
educator survey asked respondents about the successes they experienced or observed while
supporting student engagement in computing, engineering, and technology activities at your school
or district this school year and any additional resources needed to better support students’
meaningful engagement in these activities.

Sample. The evaluation team conducted eight interview/focus groups with 32 educators, with each
group ranging from one to eight participants. Educators who supported the implementation of the
STEM-supported computing activity(ies) at their site were invited to participate in these sessions.
Participants represented various STEM CP-grant areas.

Survey respondents provided open-ended feedback on STEM program successes (n = 67), perceived
student success (n = 50), observed outcomes (n =70), and resource needs (n = 63). Site leader surveys
also included open-ended responses on key successes (n =57), challenges (n = 54), additional insights
(n=36), student access/engagement (n =45), alignment (n =42), and STEM AC's intermediary role (n =
24).

Data Analysis Methods
Quantitative Data

The UEPC team used a combination of descriptive and inferential statistics to analyze the results of
each survey and identify statistically significant and practically meaningful relationships and
differences, which inform the primary report. When items were part of a scale, the reliability of that
scale was computed (see Appendix D), and item ratings were averaged to arrive at a composite score
for each responding student at the start and end of the year. Throughout the outcome analyses, we
disaggregated results by locale (i.e., sites on the Wasatch Front versus more rural sites off the
Wasatch, see Appendix E) and grant activity area (e.g., 0oC, Pre-K enrichment, makerspaces). For the
educator survey, we also examined variation in outcomes by the focus area of the activities that
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educators supported (e.g., computer science, STEM, special education, CTE, or non-STEM subjects)
and targeted grade level (e.g., primary (PK-6), secondary (7-12), or both (PK-12)). For the student
survey, we analyzed results by students’ enrolled grades. Additional details regarding the analyses are
provided within the context of the relevant findings sections.

Qualitative Data

The UEPC team analyzed the transcripts from the grant activity interview/focus groups and the open-
ended responses to the UEPC Grantee Questionnaires and Educator Survey using a three-step
process: First, initial deductive codes were generated based on survey and interview questions that
aligned to the program’s intended outcomes (e.g., student engagement, outcomes, resources and
partnerships, etc.). Second, additional sub-codes were generated via inductive coding procedures
(Saldafia, 2016) using open coding, which resulted in codes such as skill development, leadership,
student creativity, etc. Finally, the key themes were generated. The UEPC evaluation team aligned the
themes in the findings section to address the evaluation questions and complement the findings from
quantitative analyses. The evaluation team members conferred throughout the analysis to engage in
sense-making and reach a consensus on the identified final themes.

7| STEM AC CP 2023-24 Evaluation Report

UTAH EDUCATION
POLICY CENTER
> THE UNIVERSITY OF UTAH



Findings Related to Implementation

The following sections present the findings in response to the implementation evaluation questions
guiding this year’s evaluation (i.e., questions 1 through 4). Each section presents a summary of findings
related to these guiding questions, with supplemental information in the appendices.

Alignment with Overarching CP Grant Goals

The STEM AC Computing Partnership Grant Program sought to expand student access to learning
experiences in computing, computer science, and computational thinking by implementing various grant
activities, building student interest in these activities, and engaging students in high-quality learning
experiences. The UEPC Grantee Questionnaire asked site leaders to rate the extent to which they agreed
that each of the grant activities implemented at their site (i.e., school or district) promoted the broader
goals of the CP program.

Site leaders reported strong alignment between implementation activities
and overarching CP Grant goals.

Figure 1 shows average site leader agreement that the implementation of grant-supported activities
aligned with the overarching CP Grant goals To ensure that the perceived alignment of activities with
overarching CP goals held equal weight across sites that implemented a larger range of activities (i.e.,
multiple grant activity areas) and at sites that implemented a more narrow range of activities, site
leaders’ alignment ratings were averaged across all of the grant activities they reported on before being
averaged across all participating sites to arrive at overall ratings for each item. This process used data
from each administration to arrive at average alignment ratings at each time point. Since there were no
practically or statistically significant differences between ratings on the Fall 2023 and Spring 2024
Grantee Questionnaires, the average ratings across these two reporting periods are shown in the figure.
These results suggest that site leaders moderately to strongly agreed that their implementation aligned
with the overarching goals of the CP Grant Program—expanding student access to targeted activities,
increasing student interest in these activities, engaging students in high-quality learning experiences
related to computing, computer science, and computational thinking, and meeting their participation
targets/expectations.

Figure 1. Average Site Leader Agreement that Implementation Supported Overarching CP Grant Goals

Implementing these activities successfully expanded student
access to computing, computer science, and computational
thinking learning experiences.

5.31

Our recruitment efforts successfully increased student interest in
learning experiences related to computing, computer science,
and computational thinking as planned.

5.31

These activities successfully engaged students in high-quality
computing, computer science, and/or computational thinking
learning experiences.

5.29

Student participation rates met our targets/expectations.

v
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Strongly  Moderately  Slightly ~ Slightly =~ Moderately =~ Strongly
Disagree  Disagree  Disagree  Agree Agree Agree

Sources: UEPC Fall 2023 and Spring 2024 Grantee Questionnaires
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Site-level Objectives

Site leader reports on the Fall 2023 and Spring 2024 Grantee Questionnaires were used to determine the
focus of implementation activities across sites and their progress toward their objectives. Specifically,
site leaders were presented with the objectives set for their grant on their grant agreements. They were
asked to map these to the grant activity areas, provide ratings of their progress, and share their
reflections on the successes and challenges experienced during each reporting period.

Site-level objectives focused on implementing computing-related learning
through a variety of activities and new learning opportunities for students.

The 17 sites participating in the CP Grant Program during the 2023-24 academic year set 48 site-level
objectives, each setting between one and five objectives. Figure 2 shows the percentage of CP sites that
reported having at least one objective with a primary or secondary focus on each of the seven grant
activity areas. The most common grant activity area across sites was out-of-classroom (OOC)
experiences, with approximately 76% of participating sites reporting that at least one of their objectives
related to this area. Additionally, over half of the participating programs (59%) reported objectives
related to summer camps and activities, and 41% of sites reported objectives related to makerspaces
and maker learning. The other grant activity areas were less common.

Figure 2. Percent of Sites with Objectives Related to Each Grant Activity Area

Out-of-Classroom Experiences _ 76%
I o%
I
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Source: UEPC Fall 2023 Grantee Questionnaire

Summer Camps & Activities
Makerspaces and Maker Learning
External Partnerships

Near-Peer Mentorship Among Students
Work Based Learning Experiences

Pre-Kindergarten Enrichment

Participating sites reported varied progress toward objectives.

Figure 3 shows site leader reports of their programs’ progress toward site-specific objectives at the end
of the first year of this CP grant cycle implementation, according to the site leader reports on the Fall
2023 and Spring 2024 Grantee Questionnaires. These results suggest that sites progressed on nearly all
objectives (98%), with just under half of these (48%) completed or almost completed. There were no
statistically significant or meaningful differences in progress ratings across locales (i.e., on and off the
Wasatch Front) or in whether or not sites implemented any grant activity areas.

Figure 3. Progress Toward Site-Specific Objectives at the End of the First Year of Implementation
2%
50% 10% 38%

B Not Started Some progress M Nearly completed ™ Completed

Sources: UEPC Fall 2023 and Spring 2024 Grantee Questionnaires
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Student Access and Participation in Computing and
Computational Learning Experiences

To gather information about the reach of CP programs during the 2023-24 academic year, the Fall 2023
and Spring 2024 Grantee Questionnaires asked site leaders to provide information on the number of
schools and students at various grade levels engaged during the implementation of grant-supported
activities. Qualitative data from interviews, focus groups, and open-ended survey responses provided
additional insight into educator and site leader perspectives about how the grant program supported
student access to computing-related activities throughout Utah.

Participating sites provided students throughout Utah with access to
computing-related experiences by implementing a wide variety of grant
activities across the seventeen participating schools and districts.

As shown in Table 1, participating grant sites implemented activities across seven main grant activity
areas, which varied in scope and reach. Specifically, participating grant sites engaged the most schools in
out-of-classroom experiences, with 46 schools involved between August and December 2023 and 51
schools between January and April 2024. These schools also engaged approximately six thousand
students in the fall of 2023 and 5000 students in the spring 2024 reporting periods. Using grant resources,
more than two dozen schools engaged in makerspaces and maker learning activities and also engaged
about 6,000 or more students across both reporting periods. More than thirty schools benefitted from
collaborations with external partners to support learning opportunities related to computing, computer
science, or computational thinking, with notable variations across reporting periods. However, it is
important to note that external partnerships often supported other grant activity areas (e.g., industry
partners providing additional funding and supplemental materials to support out-of-classroom
activities, higher education partners helping design and implement activities), meaning that at some
sites, this grant activity overlaps with others depending on the extent to which sites engaged external
partners in their programming. An additional 432 students at 11 schools were engaged in computing-
related activities during summer camps and activities held in summer 2023 with the support of grant
funds. Very few schools were engaged in Pre-K enrichment activities and work-based learning
experiences, with the number of schools involved in work-based learning activities also declining time.

Table 1. Number of Schools & Students Engaged in Grant Activities

Summer 2023 Fall 2023 Spring 2024
Grant Activity Area (July 2023) (Aug.-Dec. 2023) (Jan.-Apr. 2024)
‘ Schools Students ‘ Schools Students Schools Students
Out-of-Classroom Experiences 46 6127 51 4912
Makerspaces and Maker Learning 32 5912 23 6206
External Partnerships 33 1248 34 693
Summer Camps & Activities 11 432
Pre-Kindergarten Enrichment 6 372 4 289
Near-Peer Mentorship 6 339 7 162
Work-Based Learning Experiences 2 0 0 0

Sources: UEPC Fall 2023 and Spring 2024 Grantee Questionnaires
Note: Blank cells in the table indicate “Not Applicable.”
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Educators and site leader reports provided additional insight into the nature
of grant-supported activities and how they provided Utah students greater
access to computing opportunities.

We have a fully funded Girls Who Code program
that is free for students and facilitated by
volunteers in our after-school program. One of
our science teachers works with our after-
school program to teach a basic and advanced
robotics class. We are also planning to continue
these robotics classes during our summer
program. We have used funds from this grant
to purchase items to support our after-school
experiences.

Themes emerging from the UEPC’s analysis of the
qualitative data from interviews, focus groups, and
open-ended survey responses provide additional
context related to how the grant supported student
access to computing, computer science, and
computational thinking opportunities. As identified in
the grant program goal, the STEM CP grant program
seeks to provide STEM computing activities to more
students by offering this grant opportunity around
Utah. The educator survey and interview questions
inquired about the ways participating sites were able to - Site Leader, Grantee Questionnaire
leverage the STEM AC grant to support the integration

of STEM computing activities and help increase greater access to computing activities throughout the
state. Educators shared examples of their summer offerings, after (and before) school activities, and
additional ways that STEM computing activities were integrated at their sites as a result of this grant.
Representative quotes are provided below to add more context to the ways that the grant supports
greater access throughout the state:

B So[ourdistrict] did a Summer Camp, and that was three elementary schools that came...We did some
same things with computational thinking... We had a coding board where they would have little cards
that had a directional arrow on them, and so they had to code themselves through the maze. It was
amazing how young of kids got to do it. (Focus Group, Summer Camp)

B [W]e developed as a district, our portrait of a graduate. And so we had conversations about if we're
going to pursue computer science, how does this fit into our vision or our district desires? And one of
the recognitions we had is that we don't care for every student to be a computer scientist. That's never
been our target, but we want them to have opportunities to develop skills that would prepare an
individual student for whatever future they choose. (Focus Group, Work-Based Learning)

B We currently have 5 of 8 Middle Schools implementing Makerspaces based on this grant, and | have
one that | am meeting with on Tuesday to get her school started. While the librarians at the middle
schools were doing a bit with makerspaces prior, the grant provided them the resources to make their
spaces more robust. We have 5 elementary schools implementing them, which have never hand
makerspaces before. One of these five has now gone a step further in calling themselves a STEM
school where they are incorporating STEM into Friday activities as well as having eight teachers from
the school join our district's STEM endorsement. (Survey Response, Site Leader)

B /teach STEM throughout the week, and then we do the Makerspace in the morning... In the morning ...
I just do third through fifth, but it's really fun to see the fifth graders helping the third graders learn how
to use the different technology. (Focus Group, Maker Space)

B /'ve seen a lot of involvement with kids who may not otherwise have had something to do, and that's
directly related to in the classroom because some 3D printing things, for example, as some students
learned that at the tech club in class just today we were using the 3D printers and there was a student
who isn't always first to jump in as far as leadership opportunities. She was like, “Oh, | know how to do
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the printer.” And she ran over just to help some kids were struggling with the printer, so it was cool.
She's like, I did tech clip so | understand this. And so it was neat to be able to see her jump in at the
opportunity to be a leader that way.(Focus Group, OOC Experiences)

Participating sites primarily implemented programming focused on
elementary grades despite some notable engagement among secondary
students in near-peer mentorship activities and summer camps & activities.

While sites engaged students in grades Pre-K through 12 in grant-related activities, participating
programs primarily engaged students in elementary grades across most grant activity areas, except for
those programs that focused on near-peer mentorship opportunities. As shown in Figure 4, site leader
reports of engagement suggest that approximately 86% of the students supported by grant activities
were elementary students, 10% were junior high or middle school students, and 4% were high school
students. However, when looking individually at the proportion of students from different grade spans
that had access to computing-related activities as a result of each of the grant activities, the data shows
that near-peer mentorship activities and summer camps & activities had considerably higher proportions
of middle and high school students, 39% and 55% respectively.

Figure 4. Proportions of Students from Different Grade Spans Engaging in Grant Activities.

1o T

Pre-Kindergarten Enrichment
Out-of-Classroom Experiences 6%
Makerspaces & Maker Learning 10%
External Partnerships 10%

Summer Camps & Activities 39%
Near-Peer Mentorship 43%

M Elementary Middle/ Junior High  ® High

Source: UEPC Fall 2023 Grantee Questionnaire

Educators reported greater student access to and engagement in computing,
computer science and computational thinking and activities as a result of
the STEM AC-supported grant opportunity.

Student engagement in STEM computing activities was addressed in several ways in the focus groups, as
well as in their responses to the online surveys. Educators shared examples of offering students new
modes of engagement through computing activities, supporting the increase in their computing identity
and skill and student leadership development as a result of their access to STEM computing activities at
their sites.
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Educators reported increased studentengagementand | ;.0 that the variety of activities sparked
interest. Participants in focus groups shared several interest in each student differently. It was
examples of student engagement specific to STEM fun to watch students light up when the get
computing activities. This was spoken about in their something or understand.
participation in STEM computing activities and their

stamina and perseverence. For example, an educator - Unspecified Role, Educator Survey

shared that they have observed their students giving up

quickly on tasks, but when their students engaged in the STEM computing activities, they were highly
engaged and motivated. On the Educator Survey, many respondents shared that their students were
highly engaged and excited about their STEM computing activities. They reported evidence of this
through increased student participation in computing-related activities generally as well as instances of
students self-selecting into optional STEM computing activities. Below are representative quotes that
highlight educators’ reports of new modes of student engagement with STEM computing activities:

B Here at our school, I've really seen an explosion in the 3D printing area. (Focus Group, OOC Experiences)

B Ourschoolis just small, and there’s not a lot of extracurricular opportunities. Most of it is sports. . . so
having [STEM computing] as an option, it was really fun the first time we did it. There were so many
kids that wanted to do, to just try it, and see what it was about.” (Focus , O0C Experiences)

B We started a Makerspace at my elementary using the grant money from the district and it was an
instant hit. (Unspecified Role, Educator Survey)

B So/did an after school STEM program this year. Our school hasn’t done that before. | sent out a Google
form just for interest. | was going to take third, fourth, and fifth graders, and I thought . . .maybe 25 kids
would be great. . . .at the end of the day, | had over 70 [students respond], | had to close it. (Focus
Group, O0C Experiences)

B Students are excited to get into the Makerspace and create and learn. They are excited to make things
and show them off to everyone. (Classroom Educator, Educator Survey)

Educators’ observed increased stem computing identity among their students. During the Grant
Activity Interviews/Focus Groups and on the Educator Survey, participating educators had an
opportunity to share ways that they perceived the STEM AC-supported computing grant as a support to
increase access to STEM computing activities and
I had one student who was struggling in strengthen students’ computing identity. Educators shared
my class when it comes to coding. During | examples of students' ability to engage in coding and

one of the STEAM Squad sessions, it programming and how students develop greater confidence

started to click. | love when | see the and competence in these activities. Although several
moment things start to click for students. | educators shared their hesitations about the
developmentally appropriate nature of the STEM computing
activities, they shared how students picked up the concepts
quickly and needed little support. The following
representative quotes highlight educators’ perception of how students were able to grow their
computing identity as a result of these STEM computing experiences:

- Unspecified Role, Educator Survey

B Because the students | teach are so young, | was worried they would not be able to learn certain topics
orvocabulary. | was wrong. When | held them to an expectation, they caught on quickly and have been
able to use their iPads without much interventions.(Educator, Survey Response)
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B This was our first year of doing makerspaces. The outcomes were that students saw themselves as
makers, they used whiteboards to design step-by-step plans, they collaborated with other students in
different lunches to make sure everyone was on the same page, they investigated new ways to
program, their own coding to enable robots and nicrobits to perform tasks. (Media Specialist, Educator
Survey)

B Astudent of color noticed that the sprite in SkillStruck looked like herself and like one of the adults in
the room that day. Representation Matters. (Instructional Coach, Educator Survey)

Computing activities were perceived to support skill There are kids in the classes that they love to
development and leadership characteristics among jump into that mentor role. They like to go
participating students. Beyond the growth of students’ around and help others . .. which is really
STEM identity, educators in the focus groups and online cool to see them take that initiative.
surveys shared examples of how these STEM computing

activities activities helped support other skill - Focus Group, Makerspace & Maker Learning

development among their students. One skill

highlighted by several educators across multiple sites was the recognition of student leadership during
STEM computing activities. This was spoken about in terms of how certain students became leaders
during STEM lessons and took the initiative to tackle complex tasks. Additionally, educators cited that
students could demonstrate their creativity in the STEM setting by creating and designing STEM
computing activities. Below is a set of representative quotes highlighting the skills and leadership
student demonstrated during their STEM computing activities:

B [T]hey called it StemFest and it was a bunch of kits. We had groups of three of four kids. We showed
them how to run each kit and then they became them experts at it. (Focus Group, OOC Experiences)

B One of our students was very unfocused and struggled with following classroom expectations and
completing his work. Now that he is a 3D printing “expert,” he has something that he is proud of and
his behavior in class is improving. (Classroom Educator, Educator Survey)

B | worked with the high school students who came in and | mentored them . .. now they’re going into the
community and pulling in from the elementary school . . . homeschool kids and the kids that aren’t able
to get onto other teams. (Focus Group, NearPeer Mentoring)

Role of the STEM Action Center as an Intermediary Supporting
Local Implementation

The Grantee Questionnaire asked site leaders to rate the extent to which STEM AC fulfilled their role as an
intermediary in two specific ways: (1) how they built the capacity and practices of school administrators
and educators and (2) how they supported the scaling up of computing activities. Appendix D includes a
complete list of these items and their reliabilities. Open-ended items also asked site leaders to provide
additional information about their ratings of STEM AC as an intermediary and these responses were
analysed to support the interpretation of their ratings. Additionally, educators’ open-ended responses
about successes and additional resource needs to support implementation were analyzed to determine
how they engaged with and leveraged STEM AC and their resources.
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Site leader reports suggested that the STEM Action Center supported
participating sites in building their capacity and practices related to
computing-related learning opportunities and the scaling of activities.

STEM AC primarily As shown in Figure 5, on average, site leaders agreed to a large and very large extent
that STEM AC supported implementation in ways that built the capacity and practice of educators
supporting these efforts and supported the scaling of these computing-related activities at these sites.
Site leaders’ ratings on these two scales on the Fall 2023 and Spring 2024 Grantee Questionnaires were
not significantly different, suggesting that site leaders perceived STEM AC to be consistently successful in
fulfilling these roles as an intermediary across the year. Item-level information is provided in Appendix F.

Figure 5. Average Ratings on Scales Measuring STEM AC’s Role as an Intermediary

Build the Capacity

& Practice of School 450
Admin. and Educators
Support the Scaling of
Computing Activities 441
1 2 3 4 5
Not at All To a Small To a Moderate Toalarge Toa Verylarge
Extent Extent Extent Extent
Sources: UEPC Fall 2023 and Spring 2024 Grantee Questionnaires
At some sites, educators highlighted the pivotal
external support provided by the STEM AC during I got the idea from the STEM Action Center and
the implementation of computing-related activities. what the UVU is using right now. . .basically
When the educators were asked about external those kits are created into 13 boxes that just get
partnerships to support their STEM computing sent to that school. So it’s an easy setup and an
integration at their sites, four (50%) of the group easy take down at the end of the night, and
interviews identified the STEM Action Center as a key then they’re delivered to the next school when
intermediary to their STEM computing partnerships. Of the next school needs them.
those four focus groups who explicitly named STEM AC
as one of their external support partners, two (25%) - Focus Group, OOC Experiences

focus group gave a concrete example of the STEM AC’s
support beyond providing funds through the STEM CP grant opportunity. These two examples and
additional representative quotes about STEM AC’s support via funding opportunities through this grant
program are below:

B The first several years of the grant, we had the professional development, the PD portion of it, which
made it really super awesome for us because we could go to get training and we went to the STEM
Action Center one year in Salt Lake, and we spent two days there just using all their maker stuff, going
through robotics, learning how to create maker spaces in our schools. And so the three of us were able
to come back and really push that narrative in our schools and say, “Hey, this is pretty awesome.” And
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through our involvement in summer camps, we see teachers come to us, we'll often come to us and
say, “Hey, we see that students are doing this.” (Focus Group, Near-Peer Mentorship)

[1] don't know if this counts, because this is something I've used in my classroom, as opposed to my
extracurriculars, but | got a grant this year from the STEM Action Center, and it's allowed me to buy a
bunch of cool materials. | got a bunch of sets of these toy gears that I've been using at all my grades
that they absolutely love. (Focus Group, OOC Experiences)

Again, and | say this every time | submit a report, anytime I talk with anybody, without the support of
the STEM Action Center and this particular grant, the opportunity for our preschools would not have
happened. And it goes back to what [my colleague] said earlier. There are not grants and there are
not funding sources for that young of kids. In fact, there were a few things | was trying to figure out
how to message into a different grant, and it specifically said K-12 during the school day. So it's again,
without this opportunity, we are losing a proportion of our kids from gaining that access. And so we
are so grateful for that funding and being able to use it with our kids. (Focus Group, Pre-K Enrichment)

No, I think | put this in my survey every chance | have. I'm grateful to it. | know for a fact that STEM AC
funding expands our student opportunities, and so | always approach it with gratitude. | wonder, oh,
this is funny. I'm sitting here, the micro-credential site loaded for me. (Focus Group, Work-Based
Learning)

On the Grantee Questionnaire, site leaders also made reference to the support that STEM AC provided as
an intermediary. Although there was a large portion of comments about the funding as the main source
of support, some of the site leaders also highlighted different ways that STEM AC supported the
implementation of STEM computing at their site and managerial support around the grant reporting
requirements. A representative sample of quotes are provided below:

Site-Leaders’ Open-Ended Responses on Grantee Surveys:

We are excited by the opening of the STEM Lab in [our school]. We have overcome the challenge of a
space for these programs. We have weekly code classes. 4-H has hosted additional STEM activities in
this space. This has been made possible through funding from the Utah STEM AC and the partnerships
created to implement and support this grant.

Information that may be useful for understanding out-of-classroom computing experience at our site
would be that we have been able to build and maintain a high standard of instruction and
implementation with our teachers and materials for our after school and summer programs because of
support from the STEM Action Center and the grant that we have received. Without the grant we would not
be able to provide the after school activities for our students.”

The STEM Action Center staff and the organization is ALWAYS available to answer questions and to help us,
we do not always need assistance but we know we can count on them if we do need help.

B The webinars to facilitate sharing of technique among grantees has been very helpful.

B The STEM AC has been an incredible partner! The funds and support they provide have eliminated many
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Although some participants did not directly cited the STEM AC as the intermediary or external partner,
many of the participants drew a connection to the grant and the opportunities offered to their school as
a direct result of the grant - some sharing that these opportunities would nothave be available to
students if the grant was not available to purchase specific materials and resources. The representative
quotes below illustrate how some of the participants expanded on the type of resources or items that
they received, either directly from the STEM AC to support implementation:

B Receiving new equipment through this grant has given our students more hands-on opportunities to
participate and learn. They have enjoyed being able to experiment and explore. (Unspecified Role,
Educator Survey)

B Student's realizing that they can code and that it is fun. With the grant we were able to purchase
more robotics to have 2:1 instead of 4:1 on tech. (Unspecified Role, Educator Survey)

B Feeling very supported with the materials and training provided thanks to the grant. Hoping to
refine some pieces of the curriculum and adjust training based on feedback that we gather this
spring (Instructional Coach, Educator Survey)

B Thank you for including Pre-K in this grant. Preschool is SO important and often gets forgotten in
education. (Unspecified Role, Educator Survey)

Findings Related to Outcomes

The following sections discuss the findings regarding the analysis of educator and student outcomes and
explore the associations between educator and student outcomes as guided by evaluation questions 5
through 7.

Educator Outcomes and Their Growth in Computing Education
Dispositions with Program Participation

We assessed three outcomes for participating educators who completed the survey (N = 87). These three
outcomes included the extent to which educators (1) valued computing, technology, and engineering
education, (2) their interest and enjoyment of teaching related content, and (3) their confidence in
related teaching abilities. Each outcome has a composite score for two time points — the beginning and
end of the year — reflecting educators’ average responses to a set of items that asked them the extent to
which they agreed with each item on a scale ranging from strongly disagree (1) to strongly agree (5) (see
scales and items in Appendix D). To account for differences in initial self-ratings and unobservable
differences across programs, we use inferential statistics to estimate educators’ composite scores while
considering these factors.

Participating educators expressed high levels of valuing, interest and
enjoyment, and confidence in teaching computing, engineering, and
technology.

Educators across grant programs reported high levels of agreement with some variation across the three
primary outcomes measured, as seen below in Figure 6. We observe that educators reported the
strongest agreement around their valuing of computing, technology, and engineering education (4.59),
followed by their interest and enjoyment of teaching-related content (4.35), and confidence in related
teaching abilities (3.86). When we compare the differences in composite scores between outcomes, all
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were statistically significant. This suggests that although these dimensions may be conceptually related
to one another vis-a-vis the task of teaching computing, engineering, and technology-related content,
educators perceive their valuing, interest, and confidence in teaching in these areas meaningfully
differently. In other words, while educators’ valuing of computing, technology, and engineering
education may be related to their interest/enjoyment in teaching in those areas, their self-perceptions
across those dimensions remain statistically distinct.

Figure 6. Educator Self-Ratings of Outcomes

Valuing Computing, Technology
and Engineering Education

4.59

Interest/Enjoyment Teaching
Related Content 4.35

Confidence in Related

Teaching Abilities 3.86

1 2 3 4 5
Composite Score
Source: Educator EOY Survey
Note. All pairs of differences between outcomes are statistically significant (p <. 05).

Educators on the Wasatch Front reported small but persistently higher
ratings across outcomes as compared to educators off the Wasatch Front.

We also explored variation in educator outcomes by location on or off the Wasatch Front (see Appendix
E) to determine if there was a difference between more rural sites off the Wasatch Front and those on the
Wasatch Front. These analyses showed small but statistically significant differences in outcomes. Just
under half of the grant programs (N = 8) are located off the Wasatch Front and include the school districts
of Cache County, Duchesne, Iron County, Juab, Kane, South Sanpete, Washington, and Pinnacle Canyon
Academy. On average, schools off the Wasatch Front are more rural, and geographically isolated areas
are less densely populated and have less economic activity than areas on the Wasatch Front. As shown in
Figure 7, while the overall ranking of the outcomes by composite scores does not change, there is a
consistent pattern of slightly higher composite scores among educators in programs located on the
Wasatch Front. In particular, there were significant differences by location for valuing computing,
technology, and engineering education and confidence in related teaching abilities (p <.05). The
differences are small, reflecting approximately one-tenth to one-fifth of a composite score point.
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Figure 7. Variation in Educator Outcomes by Location On or Off the Wasatch Front

4.55

Off the Wasatch Front

4.64*

On the Wasatch Front 4.43

1 2 3 4 5
Composite Score
[ Valuing Computing, Technology Interest/Excitement Teaching | Confidence in Related
and Engineering Education Related Content Teaching Abilities

Sources: Educator EQY Survey and program site data
*Indicates a significant difference between outcomes on and off the Wasatch Front, p <.05

Educator outcomes varied little across grant activity areas, focus areas, or
targeted student grade levels.

We additionally examined variation in educator outcomes by grant activity area (e.g., 0oC, Pre-K
enrichment, makerspaces), the focus area of the activities that educators supported (e.g., computer
science, STEM, special education, CTE, or non-STEM subjects), and targeted grade level (e.g., primary
(PK-6), secondary (7-12), or both (PK-12)) of the activities educators supported. Each focus area could be
reflected in any of the grant activity areas. For example, a site could hold out-of-classroom activities that
could focus on STEM, CTE, special education, or any other focus areas. For the grant activity area,
educators' ratings across all three outcomes were significantly lower (ranging from -0.10 to -.0.20 points,
p <.05) for those in programs with summer camps compared to outcomes across the other grant activity
areas. However, these differences were relatively small in practice. We found no significant differences
across the focus area or targeted grade levels of students for the activities that educators supported.

Educators meaningfully grew across all outcomes across the year, with
particularly large growth in their confidence in related teaching abilities.

Last, we assessed how much educators perceived that they changed for each of the three outcomes
between the beginning and end of the year and whether these changes differed across outcomes. We
express the change in outcomes as a percent change, which is a means of expressing how much
something has increased (or decreased) compared to its original amount. Percent change is a useful way
to express these results for two reasons. First, we want readers to be able to compare the changes over
time in educators’ and students’ outcomes. Still, these were measured using different Likert scales (5-
and 4- points, respectively) and on different populations. Using percent change rather than a raw change
in Likert scale points allows for this comparison. Second, percent change is a simpler and more intuitive
way to understand this change between the two points.
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As shown in Figure 8, educators reported that they grew across the year for each of the three outcome
measures. All changes in educator outcomes between the beginning and end of the year measures were
significantly different from zero (p <.001). We also wanted to know whether the percent changes we
calculated for each outcome were statistically different from one another. As no clear reference category
exists among the three outcomes, we tested the differences between all possible comparisons. We found
that only the changes in valuing and confidence were statistically different from each other (p <.05) (e.g.,
the change in value was not different from that of interest and the change in interest was not different
from that of confidence). Notably, however, while educators had rated themselves as the lowest in
confidence overall (see Figure 8), this was also the area where they reported the greatest change
between the beginning and end of the year (+ 23.9%), suggesting that they felt their participation in
supporting STEM AC CP activities was positively associated with this outcome in particular. See Panel 1
of Appendix G for a more detailed visualization of how the distributions of educator composite scores
moved between the two-time points for each outcome.

Figure 8. Percent Change in Educator Outcomes between the Start and End of the Year

Start of Year

Valuing Computing, Technology, and S

Engineering Education

Interest/Enjoyment Teaching Related
Content

Confidence in Related Teaching P
Abilities

Source: Educator EQY Survey

Note. N = 85. The change in educators’ valuing, computing, technology, and engineering education is
statistically different from the change in confidence in related teaching abilities (p <. 05). No other
differences in percent change between other comparisons of outcomes were significantly different from
zero.

Educators report a shift in their confidence level related to leading STEM computing at their site
after engaging in side-by-side learning with their students. In educator focus groups, many
practitioners shared their journey around the implementation of STEM and STEM computing activities at
their sites. Many educators shared their initial hesitation or fear in supporting the facilitation of STEM
computing at their sites. Most educators who shared their trepidations stated that they believed they did
not have the requisite skills to support STEM integration, having no formal education or training. In their
reflective responses looking back on the year, they reflected on their ability to learn with and from their
students resulting in a powerful learning community. This ended up being a very impactful experience
for the practitioners. Some of the participants highlighted that not having extensive knowledge of STEM
computing did not hinder the impact of student engagement and joy while engaging in STEM-related
activities at their site. Some representative quotes from the practitioners about their experience on
implementation are below:
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I think just our excitement shows through with kids. If we show them we're excited, we show them that
it's fun, but also, | think kids are so tired from how much we're pushing them every day, that I think this
is almost like a breath of fresh air for them, that they get to create and think. (Focus Group,
Makerspaces & Maker Learning)

When I first started teaching the First Lego League and doing the programming, | was kind of like, "I'm
not a programmer." | was kind of nervous about it myself, but there's a lot of tutorials, and other
people around my campus that knew it and they were able to coach me on it, and so that's something
I like to do too, is spread that knowledge and be able to teach other people so they can teach other
kids... I think just by having a, "I can do this," kind of attitude, and just trying things out, and
knowing...you can't break it, just try it out and see what happens ... having that same attitude, |
think, is helpful. (Focus Group, Summer Camps & Activities)

I learned how to code! | was nervous to teach a coding club but now | know way more about
coding than I did before. It was still terrifying when a student asked a question, though. | didn't
feel prepared (and still don't feel prepared) to help fix problems in the students’ projects.
(Unspecified Role, Educator Survey)

“We lacked teacher confidence and time to get the programs going in two schools. We
also struggled with one school to find an additional teacher to do the after-school work.”
(Site Leader, Grantee Questionnaire)

Although professional learning was not a component of the STEM CP grant requirement or focus
area, the UEPC’s analysis of the qualititative data identified professional learning as an important
characteristic to strengthen educators’ confidence and competence in supporting STEM computing
activities. For instance, several participants shared that they would like more support and professional
learning to build their confidence and knowledge to strengthen their STEM computing integration at
their sites. Support was discussed in many ways. Some participants discussed wanting to learn more
strategies to support greater STEM integration, while other participants shared the desire to grow their
knowledge around STEM computing to increase their confidence and competence for great STEM
integration in their classroom and at their site. Below are representative quotes highlighting educators’
desire to learn more:

I would like to have opportiunities for PD in this area. (Classroom Educator, Educator Survey)

I would have loved to have more training on what | could have done to make my makerspace
more meaningful to my students. | also did not know how to use all my equipment that | was
given. | felt that there was so much trial and error that could have been prevented with just simply
knowing more as to what | was doing with certain equipment. (STEM Specialist, Educator Survey)

Another challenge | saw in some of my elementary makerspaces is that the facilitator’s don't have
enough training to support everything at once, so there tends to be behavior problems. In order to
support with this, we are working on building Canvas Courses where students/facilitators can go
to learn more. | also have mentioned that while we want all students to participate, they may need
to set up either a rotation of which students can come, bring in parent volunteers, or have fewer
options set out each time. (Site Leader, Grantee Questionnaire)
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B The largest barrier is lack of confidence by instructors. We are working on overcoming this
through the availability of training through our professional development grant. (Site Leader,
m Grantee Questionnaire)

Student Outcomes

Atotal of eight of the 17 grant programs approved surveying students who participated STEM AC CP
programming. We assessed a set of three outcomes for students at these sites who completed the survey
(N=1,451). The outcomes assessed included: (1) the extent to which students were interested and
excited about computing, (2) how they assessed their computational thinking skills, and (3) how they
perceived their identity with respect to computing. As with the educators, each outcome has a composite
score for two time points — the beginning and end of the year —as measured by students’ average
responses to a set of items that asked them the extent to which they felt the items were (1) not at all like
me to (4) a lot like me. We supplement student reported outcome data with educator responses to the
same set of items about their perceptions of students at both time points. To account for differences in
initial self-ratings and unobservable differences across programs, we use inferential statistics to estimate
students’ composite scores while taking these factors into account - students’ grade level was not a
predictor of their outcomes at either time point and was not included in these models.

Educators and students agreed that students demonstrated higher levels of
interest and excitement around computing, with differences betwwveen how
educators and students rated students across outcomes.

Students across sites reported moderate levels of agreement with some variation across outcomes as
seen below in Figure 9. Educators, however, consistently rated students more highly than students rated
themselves, which is mostly explained by educators’ perceptions of larger positive increases by the end
of the year, as we explore below and can be seen in the distributions in Panel 2 of Appendix G. All
differences between outcome composite scores were significant (p <.001), however, they were smallin
size, no greater than one-quarter of composite score point. Students most strongly identified with
statements about their interest and excitement about computing (2.81) relative to other outcomes, a
pattern also reflected in educators’ perceptions of students. In other words, students and educators
seem to agree that students felt a good deal of excitement and interest about engaging in activities
related to computing and design while ratings of their computational thinking skills and self-
identification with computing, engineering, and technology somewhat lagged behind. It is possible that
students self-select into participation due to higher interest and enjoyment while ratings of their
computational thinking skills and computing identity may only develop with more time.
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Figure 9. Students Outcomes as Self-Reported by Students and as Perceived by Educators

Student Self-Ratings of Outcomes Educator Ratings of Student Outcomes
2.81 3.33
2.12 2.88
255 2.93
1 2 3 a1 2 3 4
Composite Score Composite Score
I |nterest/Excitement Computational Thinking B Computing Identity

Sources: Educator and Student EQY Surveys

Educators reported student expressed excitement and increased their computational thinking
skills resulting from the STEM computing activities. In the UEPC’s qualitative analysis, educators
working to implement STEM computational thinking and computing activities, many practitioners in the

focus group interviews shared examples related to their I have seen great success in teaching the
perspectives on how the students engaged in the kindergarten this year. . . They are able to work
STEM-related activities. In focus group and in their with Blue Bots and Code & Go Mouse
written responses on the onlines survey, educators independently. | think the greatest success |
spoke about the joy that students showed and shared have seen is students who used to be easily
while participating in one of the six STEM computing frustrated and give up and started staying
focus areas. In the representative quotes on the right, engaged and trying again.
and additional representative quotes below, educator ) o

- Computer Science Specialist, Educator Survey

shared their student observations of job while they
engaged in STEM computing activities. Although each participating site had different STEM-computing
activites, there was a common theme among many sites that students were able to program, build, and
engage in other STEM computing tasks to strengthen their computational thinking skills.

B /twas really interesting to watch how students used the materials each time we pulled them out. The
first time it was about exploration and figuring out how they work. Each time after that, they were
looking to expand their knowledge on how it works (lego education train set or code and go mice). It
was also neat to watch them problem solve on their own and learn basic social skills like sharing and
taking turns. (Classroom Educator, Educator Survey)

B /was impressed with how the students were able to problem solve. | was able to observe how some of
the kits that were provided by the district's grants pushed the students to build and create obstacle
courses that they did not think they could pull off when | first showed them what we would be doing.
(Unspecified Role, Educator Survey)

B | had a lot of successes this year, but will focus on two types as examples. The first was the student
creativity. Even with all the different technology we had to let the kids experiment, they found ways
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to use it even better. Example was taking the Legos and combining it with Stop Motion Photography,
then importing into iMovies to create VERY impressive stories.  The second was with how the
students would sit and chip away at different technologies to figure out how they worked. Strawbees,
Micro.bit and the code and go Mouse were good examples. | love the ah-ha moments the kids have
when they figure out something new. (STEM Specialist, Educator Survey)

B One of the biggest things that | think is patients, patients, patients, you've got to realize kids are going
to be fallible and that you've got to go back to something over and over. And part of it is teaching them
the revision processes also. But then probably the most enjoyable or the biggest aha moment is
watching kids do amazing things. We have one girl who didn't even see herself in going to college, who
now is applying for scholarships since she's a senior, and she's probably one of the top three youth I've
ever worked with. And she, a year and a half ago, didn't even see herself as headed to college. And she
is amazing. And | think that that's my biggest aha is that this program is changing kids at all of the
levels at that very top tier level, those middle kids and then those kids who are just starting to see their
identity. It's making a difference for all of them.(Focus Group, OOC Experiences)

B My sonis very interested in technology, so | was inspired by him. He is on the spectrum and is very into
programming. | got into it for a lot of those kids who, this is their language, this is how they express
themselves, this is how they can shine and really feel a part of the community, become those leaders,
as said before. I absolutely agree with Miranda, it adds those life skills, that mistakes are a part of
learning and it's not a bad thing. Failure is not a bad word. It is low stakes, and we can learn and
gather, get those critical thinking skills, get outside of their self-confidence, help them see that they
can, no matter what happens at the end of makerspace, it still is a success, and they have wonderful
minds and to hopefully recognize that with them themselves, to find their little niche to express
themselves. (Focus Group, Makerspaces & Maker Learning)

B | think, for me, the thing that I really enjoy seeing and get out of it is seeing the kids that | know that
they struggle in school academically, or There's their ADHD, or they're autistic, and some of these kids
that have really hard times academically, but then seeing them succeed and have success in
something completely different, like they struggle in reading, they struggle in math. They're
struggling, sitting still, all of those things, but they're successful, they're doing it, and they're proud of
themselves, and it's like, "I did it. | can do it. (Focus Group, Summer Camps & Activities)

Students off the Wasatch Front report slightly higher ratings for interest
and identity, but overall there is little variation by locale, grant activity
area, or students’s grade.

Next, we explored variation in students’ interest, computational thinking, and identity across location,
grant activity area, and students’ enrolled grade. We find significant differences in outcomes by grant
program locale only among students’ self ratings for interest and identity. In contrast to what we
observed with educators, students located off the Wasatch Front had significantly higher ratings for
these outcomes (see Figure 10) - though the reverse in pattern is notable, the differences are small
enough to not be meaningful in practice, reflecting just 5% of a composite score point. We also see a few
significant but very small differences among grant activity areas with students at programs with out-of-
classroom programs reporting interest and identity than those in programs with summer camps or
makerspaces (both -0.60, p <.05). Additionally, students in programs with summer camps reported
higher identity outcomes than those with makerspace or out-of-classroom programs (+0.60, p <.05) -
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this is in contrast to educators in programs with supporting summer camps who reported slightly lower
outcomes. We did not find any significant differences in student outcomes by students’ grade level.

Figure 10. Variation in Student Outcomes by Location On or Off the Wasatch Front

2.83

Off the Wasatch Front 2.71

278"

On the Wasatch Front 272

3 4

Composite Score
Il |nterest/Excitement Computational Thinking [ Computing Identity

Sources: Student EOY Survey and program site data

Students reported modest growth across all three outcomes during the year,
but educators estimated students’ change in outcomes to be two to three
times greater than students reported of themselves.

Finally, we assessed how much students and educators perceived that students changed for each of the
three outcomes between the beginning and end of the year. As with the educators, we computed the
percent change in outcomes between the beginning and end of the year to allow for comparisons across
groups and outcomes. Two especially notable findings are seen below in Figure 11. First, both students
and educators reported that students grew across all three outcomes over the course of the year, and
these differences were all significantly and meaningfully different from zero (p <.001). Second, there is a
striking difference in the size of the percent changes reported, with educators perceiving students’
changes across outcomes across the year to be two to three times larger than the percent changes as
self-reported by students. While students, on average, reported modest increases of about 10% across
outcomes, educators reported that they felt students had moderate to large increases of 22% to nearly
30% — as larger or larger than the percent changes educators reported for their own outcomes. As is
visualized in Panel 2 of Appendix G, this is largely explained by educators’ higher ratings of students at
the end of the year, with more similar ratings from both groups for the beginning of the year. There are a
variety of potential explanations for this pattern. For example, students may be less able to accurately
report their identification with these types of statements retrospectively, or educators may be more
optimistic about students’ growth across the outcomes during the year - reporting changes that reflect
their own perceived growth as educators for computing. Additionally, we suggest comparing these
outcomes with caution as educators were asked to rate all the students they worked with, across grades
and grant activity areas, whereas student responses only came from students in grades 3 through 12 who
participated in just three grant activity areas at the eight sites that agree to conduct student surveys.

25 | STEM AC CP 2023-24 Evaluation Report

UTAH EDUCATION
POLICY CENTER
> THE UNIVERSITY OF UTAH



Figure 11. Percent Change in Student Outcomes between the Start and End of the Year

Educators’ Rating of Students

Start of Year
Interest/Excitement o
Computational Thinking ®
Computing Identity ®

Students' Self-Rating

Interest/Excitement o
Computational Thinking o
Computing Identity ®

Note. For educators’ ratings of students N = 80. For student’s self-ratings N = 1,450.
Sources: Educator and Student EQY Surveys

Exploring Associations between Educator and Student Outcomes

To address the final evaluation question, we explored potential linkages between educator and student
outcomes. We wanted to test the possibility that educators’ own development in valuing, enjoying, and
confidence in teaching computing through supporting program activities may have positively influenced
students’ outcomes in some way. Although this connection seemed promising, we did not find any
significant correlations between educators' and students’ outcomes at either time point or in the change
between time points. This does not mean that a connection between educators' dispositions around
computing and student outcomes does not exist. Instead, we cannot detect the relationship with the
2023-2024 data. For example, educators' participation in supporting STEM AC CP programs may have a
lagged effect on students. In other words, the growth educators experience in computing education over
the year may not fully materialize in how students experience their educators’ skills until the following
year when they have a full year with an educator with greater computing education knowledge and skills.
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Considerations

The following considerations aim to build on the STEM AC Computing Partnership Grant program’s
success and address growth opportunities identified by the 2023-24 evaluation. These considerations are
intended to support program improvement and promote impactful practices across participating sites to
support the implementation and scaling of opportunities and experiences related to computing,
computer science, or computational thinking.

Consideration #1: Support sites to more intentionally build educators’
confidence in their instruction of computing, computer science, and
computational thinking.

The findings show that educators rate their confidence in teaching computing, computer science, and
computational thinking relatively lower than other outcomes. Furthermore, our analysis of the
qualitative data suggests that some educators lack training in these content areas and are often learning
alongside their students as they implement grant activities. Some educators also expressed a desire for
more structured, intentional professional learning opportunities to strengthen their confidence and
competence in teaching computing-related content. Given these findings, it is important to re-consider
the inclusion of professional learning activities in future grant funding cycles. For the current grantees, it
may also be beneficial to support sites as they try to find new ways to build educators’ teaching
confidence in these areas by engaging them in more intentional professional learning and training
activities. Depending on the needs of educators across sites, STEM AC might consider how to support s
ites in the establishment of communities of practice around common challenges or how to leverage
STEM AC staff’s expertise in computing-related learning and instruction to model or co-teach lessons to
scaffold educators’ instructional practices while they actively engage students in computing activities.
The findings show that educators rate their confidence in teaching computing, computer science, and
computational thinking relatively lower than other outcomes. Furthermore, our analysis of the
qualitative data suggests that some educators lack training in these content areas and are often learning
alongside their students as they implement grant activities. Some educators also expressed a desire for
more structured, intentional professional learning opportunities to strengthen their confidence and
competence in teaching computing-related content. Given these findings, it is important to re-consider
the inclusion of professional learning activities in future grant funding cycles. For the current grantees, it
may also be beneficial to support sites as they try to find new ways to build educators’ teaching
confidence in these areas by engaging them in more intentional professional learning and training
activities. Depending on the needs of educators across sites, STEM AC might consider how to support
sites in the establishment of communities of practice around common challenges or how to leverage
STEM AC staff’s expertise in computing-related learning and instruction to model or co-teach lessons to
scaffold educators’ instructional practices while they actively engage students in computing activities.

Consideration #2: Increase communication and dissemination of
computing-related resources and support directly to educators.

The findings make it clear that site leaders feel the STEM AC has supported capacity building among
educators and administrators and has supported the scaling of computing activities. However, the
UEPC’s analysis of the qualitative data suggests varied levels of interaction between the STEM AC and
those educators leading or supporting grant-related activities at some sites. Findings also suggested that
those who directly interacted with materials and resources from STEM AC described these as useful and
supportive. With this in mind, the STEM AC might consider working with site leaders to better understand
how to increase communication about the available supports and resources (e.g., the STEM Resource
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Library, Pop Up Maker Faire Stations with prepared lessons and materials) and how to strengthen
communication strategies to increase educators’ use of these to support the implementation of grant-
related activities. Collaborating with site leaders to more strategically identify and devise
communication plans for sharing information about STEM AC’s resources and supports with educators
has the potential to enhance STEM AC’s level of direct engagement and the reach of their supports and
resources for implementation, while still maintaining the CP Grant program’s focus on supporting
program leadership with capacity building and the scaling of computing-related activities.

Consideration #3: Support educators to more intentionally develop students’
computing identity.

Analyses of student outcomes show that both educators and students rate students’ computing identity
relatively lower than their interest/excitement and their computational thinking. Furthermore, although
educators generally perceived larger percent changes in student outcomes than students did, this
difference was considerable for computing identity, with educators perceiving a +29.33% change in
student identity ratings between the start and end of the year and students’ actual ratings, indicating
that this estimated change was +8.94% on average. Due to the nature of this measure, student
perceptions of their own computing identity and increases in this measure are of utmost importance,
and it is important to consider how to support educators in more intentionally developing students’
computing identities. As mentioned in the review of literature, research suggests that educators can
support the development of students’ computing identity by highlighting how CS is used in students’
everyday lives, connecting CS activities to social issues and local concerns, and valuing students’
perspectives and voices in the planning of CS learning opportunities (Ryoo, 2019).

Consideration #4: Work with site leaders to determine how to expand the
reach of the CP grant program among secondary students across Utah.

Site leader reports of student engagement during the first year of implementation suggest that the
majority (86%) of students who engaged in grant-support computing, computer science, and
computational thinking activities were elementary students. Although this is not necessarily problematic
and is an artifact of the focus and scope of funded programs, it might be beneficial to reflect on how
participating programs might expand their reach and collaboration with post-secondary grades and the
strengthening of CS pathways in the schools and districts that are participating. One way to do this might
be through the expansion of near-pear mentorship and summer camps and activities, which had higher
percentages of secondary students engaging in their activities this year. Although most programs already
have their plans set for the duration of this funding cycle, it might be worthwhile to provide an
opportunity for sites that are successfully engaging students across these two different grade spans to
share their experiences and speak to how they are strengthening CS pathways to ensure access and
sustained engagement across students’ PK-12 educational experiences. STEM AC’s ability to support
sites in thinking more intentionally about how their programs fit into larger CP pathways and
opportunities for students can help ensure that the interest and excitement cultivated through grant
activities can be sustained and will continue to grow as students progress across grade levels and
prepare for post-secondary or career opportunities in the future.
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Consideration #5: Explore opportunities to align work-based learning
experiences with other educational initiatives such as CTE and
Apprenticeship programs.

The data on student reach and engagement indicates notable challenges for sites seeking to engage
students in work-based learning experiences. Specifically, during the 2023-24 academic year, no students
were reported to participate in these activities. It would be beneficial for the Grant Manager to reach out
to sites that are focusing on this grant activity to consider how to build more buy-in for these types of
activities in schools and districts. One possibility might be helping current or prospective grantees more
intentionally connect grant-related computing activities to existing career development initiatives and
programs, like Career and Technical Education (CTE) pathways, or finding new ways to expand existing
computing, computer science, and computational thinking learning opportunities to include activities
that provide insight into computing-related career pathways and skill development.STEM AC might also
consider partnering with workforce development agencies (e.g., Talent Ready Utah) and apprenticeship
programs to help sites determine how computing, computer science, and computational thinking skills
are integrated into existing pathways (i.e., aerospace manufacturing, life sciences, aviation, construction,
diesel mechanics) or to assist in the development of new pathways that focus more directly on
computing or computer science careers.

Conclusion

The 2023-24 evaluation of the STEM Action Center’s Computing Partnership (CP) Grant program
highlights considerable progress toward the program's objectives, with strong alignment between
implemented activities and grant expectations across participating sites. Site leaders and educators
reported positive outcomes, including meaningful improvements in educator confidence and student
engagement in computing-related activities. While the scope of activities varied, the program
successfully expanded access to innovative learning opportunities, particularly through out-of-
classroom experiences. Looking ahead to the 2024-25 academic year, the evaluation provides actionable
recommendations to refine program objectives further, strengthen work-based learning experiences,
and enhance support for educators, particularly in regions outside the Wasatch Front. These
considerations aim to sustain the program’s impact and promote continued growth in computing
education across Utah.
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Appendices
Appendix A. Grant Activity Area Descriptions

Table 2. Overview of Computing Partnership Grant Activity Areas
Pre-K Enrichment Pre-K enrichment includes activities that are designed to expose Pre-K
students to technology and developmentally appropriate computing
concepts and activities to build foundational skills for computing and
computational thinking.

Makerspaces and Makerspaces can take many forms, but at their core, they are focused on
Maker Learning engaging students in design processes and maker learning. In these
informal, interdisciplinary, and communal learning spaces, students
become a part of a community of makers, engage in hands-on learning,
and develop new skills as they iterate through the design process and
leverage a variety of tools, technologies, and materials to make physical
or digital products. For the purposes of this grant, these activities do not
need to occur in a designated space. Instead, students might leverage
materials from maker kits, mobile spaces, or maker resource libraries to
engage in maker learning. Furthermore, maker activities funded through
the CP grant should focus on increasing students’ access to computing
opportunities and building their skills and knowledge related to
technology, computing, and/or computational thinking.
Out-of-Classroom Out-of-classroom activities and programs funded through the CP grant
(00C) Experiences occur outside of the regular school day to complement or supplement
regular instruction and increase student access to and engagement in
activities related to computing and/or computational thinking. These
activities can include extracurricular clubs, competitions, and grant-
related activities embedded in after- or before-school programming.
Summer Camps and | Summer camps and activities funded through the CP grant are typically
Activities held in June or July and include activities designed to increase students’
access to computing opportunities and build their skills and knowledge
related to technology, computing, and/or computational thinking.

Work-Based Work-based learning experiences are educational opportunities for
Learning students to learn more about computing careers, apply classroom
Experiences learning in real-world contexts, and gain applied knowledge and work

experiences related to computing. For the purposes of the CP grant, these
caninclude student internships in computing-related careers,
apprenticeships, and job shadows.

Near-Peer Near-peer mentorship activities are those that establish formal mentoring
Mentorship relationships among students as they engage in computing-related
activities. In these interactions, one student (i.e., the mentor) typically
supports educators to facilitate and guide other students (i.e., the
mentees) as they engage in activities designed to build their skills and
knowledge related to technology, computing, and/or computational
thinking.
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External
Partnerships

This grant activity area relates to the intentional efforts undertaken by
LEA, district, or school leadership and staff to leverage new or existing
relationships with external organizations (e.g., industry, higher education,
community, or other partners) to support the implementation of
computing, computer science, or computational thinking activities
supported by the CP grant program. This includes securing financial or in-
kind support as well as collaborating with or establishing strategic
partnerships with businesses, community organizations and members,
and/or colleges and universities to support student access to and
engagement in computing experiences..

Increasing Access &
Engagement for All
Students

Taking actions to intentionally increase student access and engage
students with a variety of interests and backgrounds in computing,
computer science, and/or computational thinking learning experiences.
This can include efforts like expanding/targeting outreach activities or
tailoring program activities to the interests of specific student groups
based on feedback or research on how to engage various student
populations in similar activities.

Increasing
Alignment and
Integration with
Classroom
Standards &
Curriculum

Specific actions or processes undertaken to ensure alignment between
grant-related computing, computer science, and computational thinking
learning activities and the standards and curriculum taught in the
classroom. This can include efforts like allocating time for educators to
develop standards-aligned lessons/activities to leverage in grant funded
experiences or identifying and implementing previously developed lesson
plans that are aligned to state standards and curriculum.

33 | STEM AC CP 2023-24 Evaluation Report

UTAH EDUCATION
POLICY CENTER
> THE UNIVERSITY OF UTAH



Appendix B. Map of Data Sources Used to Answer Each
Evaluation Question

Table 3. Evaluation Questions and Data Sources

Data Sources

Evaluation & Research Questions

Grantee Grant Activity Educator
Questionnaires Focus Groups Survey

1. How and to what extent did planned and
implemented grant activities align with
Computing Partnership Grant Program v
expectations and CP Grant Programs’ stated
objectives?

Student
Survey

2. How and to what extent did participating CP Grant
Programs make progress toward their stated
objectives?

e To what extent did progress toward stated
objectives differ by grant activity area and
locale? v

e How did grant activities interact to support
progress toward programs’ stated objectives?

e What factors contributed to (i.e., facilitated or
hindered) progress toward programs’ stated
objectives?

3. How and to what extent did grant program
activities support student access to (i.e., via
offerings) and participation in computing,
computer science, and computational thinking
learning experiences? v

e Towhat extent did students’ access and/or
participation differ by grant activity area and
locale?

e How did grant activities interact to support
student access and/or participation?

4. In what ways and to what extent did STEM AC serve
as an intermediary to support the implementation v v
of the Computing Partnership Grant program?
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Data Sources

Evaluation & Research Questions Grantee Grant Activity Educator Student

Questionnaires Focus Groups Survey Survey

5. To what extent did educators value computing and
feel confident and competent in their computing
knowledge and skills (i.e., the educator outcomes
of interest for the STEM AC CP Grant Program)?

e Towhat extent did the educator outcomes of
interest differ by grant activity area and
locale? v

e Towhat extent did the educator outcomes of
interest change as a result of educator
engagement (i.e., leading or supporting
grant-funded computing, computer science,
and computational thinking learning
experiences for students)?

6. To what extent did students identify with
computing, report interest and engagement in
computing, and exhibit computational thinking
skills (i.e., the student outcomes of interest for the
STEM AC CP Grant Program)?

e Towhat extent did the student outcomes of v v
interest differ by grant activity area and
locale?

e To what extent did the student outcomes of
interest change as a result of student
participation?

7. What was the degree of association between
educator outcomes of interest (i.e., valuing of
computing and computing confidence and
competence) and student outcomes (i.e., v v
computing identity, interest, engagement, and
computational thinking)?

e To what extent does the degree of association
differ by grant activity area and locale?
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Appendix C. Sample Descriptive Statistics

Table 4. Site Engagement in Surveys and Grant Activity Focus
| # of Sites Mean

Educator Survey Site Count 17
Student Survey Site Count 8
Program Grant Activity Area
Out-of-Classroom Experiences 13 0.76
Summer Camps 10 0.59
Makerspace/Maker learning 8 0.47
Pre-K Enrichment 2 0.12
Near-Peer Mentorship Among Students 2 0.12
Work-Based Learning 2 0.12
Geographical Locale
Wasatch Front 9 0.53
Table 5. Educator Survey Sample Descriptives
\ Count Mean
Survey Responses 87 46.52
Educator Role
Program Grant Activity Area
Classroom Educator 38 0.53
STEM Specialist 10 0.14
Other 6 0.08
Media Specialist 4 0.06
Special Education Educator 4 0.06
Instructional Coach 3 0.04
Out-of-School Time Educator 2 0.03
District- or LEA-Level Support Staff 2 0.03
Makerspace Specialist 1 0.01
Computer Science Specialist 1 0.01
Curriculum Facilitator or Coordinator 1 0.01
Supported Activity Focus Areas
STEM 86 0.93
Computer Science 62 0.67
Non-STEM (e.g., ELA) 28 0.30
CTE 21 0.23
Special Education 8 0.09
Other 3 0.03
Target Student Grades
Primary Students (PK-6) 83 0.89
Secondary Students (7-12) 25 0.27
Geographical Locale
Wasatch Front 41 0.47
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Table 6. Student Survey Sample Descriptives

Count Mean
Survey Responses 1,498 93.45
Enrolled Gradee
3rd 415 0.26
4th 442 0.28
5th 431 0.27
6th 166 0.10
Tth 24 0.02
8th 20 0.01
9th 10 0.01
10th 25 0.02
11th 41 0.03
12th 17 0.01
Geographical Locale
Wasatch Front 815 0.54
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Appendix D. Scale Reliabilities & Lists of Items

Table 7. Reliability Estimates for Response Scales
# Valid % Valid  Cronbach’s

Time Frame Responses Responses Alpha

Respondents

STEM AC’s Role as an Intermediary
ildi i Fall 2023 17 100% 0.88
Building Pltact|ce 5 Site Leaders ;
and Capacity Spring 2024
Supporting Scaling Fall 2023 17 100% 0.67
of C.o.n?putmg 5 Site Leaders Spring 2024
Activities
Educator Outcomes
e o] s [ e [ o
En ineeriiy’ 5 Educators y
& . & Post-Survey 86 90% 0.85
Education
Interest/Enjoyment Retrospective 85 89% 0.96
Teaching Related 2 Educators Pre-Survey
Content Post-Survey 86 90% 0.89
Confidencein Retrospective
. 85 89% 0.87
Related Teaching 2 Educators Pre-Survey °
Abilities Post-Survey 86 90% 0.75
Student Outcomes
Retrospective | ) 164 91% 0.73
Students Pre-Survey
Post-Survey 1499 94% 0.64
Interest/Enjoyment 4 :
Retrospective 82 86% 0.88
Educators Pre-Survey
Post-Survey 82 86% 0.88
Retrospective | 1437 90% 0.84
Stlldents Pre-Survey
5
Thinkin i
g Retrospective 81 85% 0.90
Educators Pre-Survey
Post-Survey 81 85% 0.89
Retrospective | 447 90% 0.81
Students Pre-Survey
Post-Survey 1469 92% 0.77
Identity 5 -
Retrospective 81 85% 0.88
Educators Pre-Survey
Post-Survey 81 85% 0.92
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Table 8. STEM AC as an Intermediary Scales and Items

Scale Items
The STEM Action Center...
1. Provided information about professional development and/or learning opportunities through
the STEM AC and other partners
Building 2. Provided funding support for local capacity building efforts
Practice and 3. Provided direct management support and assistance to grantees
Capacity 4. Facilitated networks and communities of practice among grantees
5. Provided repositories of high-quality instructional and other materials for grantees to distribute
to educators supporting grant activities at their site
. 1. Established program quality standards
Supporting . . . .
el el 2. Encouraged ongoing internal assessment of program implementation, quality, and outcomes
Computin 3. Collected and shared data to guide program improvement
_p_ . & 4. Provided funds to increase student access to computing experiences
Activities - -, . . L s . . .
5. Facilitated additional financial or in-kind resource acquisition via external partnerships.
ro

Table 9. Educato
Scale

utcome Scales and Items

Iltems
1.Itisimportant for students to learn about real-world applications of computing, engineering, and
technology concepts and skills

Related Content

Co\ﬁgjl,ll?iig 2. Itis important for students to solve practical problems that matter to them.
’ 3. Itis important for students to feel like they are good at computing, engineering, and technology.
Technology, and . .
Engineering 4.1tis |m.por.ta nt for stgdents tp see.other students and people like .the_mselves successfully
Education engaging in computing, engineering, and technology-related activities.
5. The development of students’ knowledge and skills related to computing, engineering, and
technology is essential for their academic success.
Elnr}:)e;:g]t 1.1 enJ:oy t.eac.hing students computing., engineering, anc_j technglogy Foncepts and skills.
TorEin 2.1 enjoy finding new ways to teach or integrate computing, engineering, and technology concepts

and skills.

Confidencein

1.1am confident in my ability to teach students basic computing, engineering, and technology

Related concepts and skills.
Teaching 2.1 am confident in my ability to teach students advanced computing, engineering, and technology
Abilities concepts and skills.
Table 10. Student Outcome Scales and Items
Interest/ I like designing and making things
Enjoyment I like “tinkering” or changing things to see what happens.

I like “debugging” or findings and fixing issues to make things work better.
I like working with technology like computers, tablets, robots, 3D printers, Maykey Maykeys,
Sheros, or Ozobots.

b

Computational | 1. lam good at focusing on the most important information when solving problems.
Thinking 2. lam good at breaking big problems into smaller parts.
3. lam good at creating step-by-step plans to solve problems.
4. lam good at finding patterns or things that are similar to each other.
5. lam good at using ideas or plans that worked before to solve new problems.
Identity 1. Ithink of myself as a maker, designer, engineer, or coder.
2.

| am someone that others ask for help when they want to make, fix, or improve something they
are working on.

| am someone that others ask for help when they have trouble using technology like computers,
tablets, robots, 3D printers, Makey Makey, Spheros, or Ozobots.

| want to take classes about design, engineering, coding, computers, or other technology.

| want to have a job that focus on design, engineering, coding, computers, or other technology

when they grow up.
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Appendix E. List of Participating Programs On and Off the

Wasatch Front

Sites On the Wasatch Front Sites Off the Wasatch Front

Canyons School District

Davis School District

Entheos Academy/Tintic School District
Hawthorn Academy - South Jordan
Jordan School District

Jordan - Majestic

Murray School District

Salt Lake Arts Academy

Utah Military Academy

Cache County School District
Duchesne School District

Iron County School District
Juab School District

Kane School District

Pinnacle Canyon Academy
South Sanpete School District
Washington School District
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Appendix F. Average Site Leader Ratings on Items Related to
Measures of STEM AC as an Intermediary.

Build the Capacity & Practice of School
Admin. and Educators Items

Provided information about professional development and/or
learning opportunities through the STEM AC and other partners

449

Provided funding support for local capacity building efforts _ 4.80

Provided direct management support and assistance to grantees _ 4.45

Facilitated networks and communities of practice among grantees _ 4.49
Provided repositories of high-quality instructional and other
materials for grantees to distribute to educators supporting grant _ 4.26
activities at their site
1 2 3 4 5
Not at All To a Small Toa Toalarge  ToaVery
Extent Moderate Extent Large Extent
Extent

Support the Scaling of
Computing Activities Items

Established program quality standards

Encouraged ongoing internal assessment of program
implementation, quality, and outcomes

Collected and shared data to guide program improvement

Provided funds to increase student access to computing
experiences

Facilitated additional financial or in-kind resource acquisition
via external partnerships.

—_

Not at

All
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Appendix G. Kernel Density Plots of Educator and Student Outcomes, Start v. End of Year

Panel 1: Educator Outcomes (Self-Ratings)

Interest/Enjoyment Teaching Rel. Content

Confidence in Teaching Abilities

Valuing Computing, Tech., and Eng. Educ.

1.54

.6

Composite Score

1 3
Composite Score

Compaosite Score

Start——— EQY
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Panel 2A: Student Outcomes (Self-Ratings)

Interest/Excitement Computational Thinking Computing Identity
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