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Introduction

Professional Learning Grant Program Overview

Since 2016, the Utah Education Policy Center (UEPC) has been contracted by the STEM Action Center
to evaluate the effectiveness of the STEM Action Center’s Professional Learning Grant Program. The
purpose of this evaluation is to understand the implementation of the program and associated educator
and student outcomes. This year’s evaluation builds upon previous years with the addition of educator
interviews and more extensive survey data collection, including a UEPC Educator STEM Professional
Learning Survey, Student STEM Survey, and Educator Collaboration Self-Assessment Survey.

As the administrator of the professional learning provision of the H.B. 150, since 2014 the STEM Action
Center has provided online, hybrid, and face-to-face professional learning opportunities for K-12
teachers, including:

providing teachers access to tools, resources, and strategies;

fostering opportunities for teachers to work in online learning communities;

tracking and reporting data on usage of the application’s components; and

allowing the USBE, school district, or school to track results of the professional learning.

Among the bill’s 2017 provisions was a mandate that the STEM Action Center provide high quality
STEM education professional learning to K-12 educators. According to the STEM Action Center, this
mandate is addressed through awarding one-year or three-year grants to schools and districts who apply
and are selected based on identified priorities associated with STEM learning and the schools’/districts’
unique STEM-related needs. Grantees have a requirement that grant-funded professional learning
activities are video-recorded and uploaded for the purpose of self-reflection. In the past year, the STEM
Action Center awarded new grants and continued supporting ongoing grants, indicating that the STEM
Action Center’s Professional Learning Grant Program is reaching new audiences. The 2020-21 evaluation
of the Professional Learning Grant Program used a mixed-method design (i.e., interviews, surveys, and
secondary data sources) to answer the following evaluation questions:

B  How is STEM Professional Learning implemented across LEAs, in terms of guiding theories of
action, values/vision, collaboration, relational conditions, leadership involvement, coaching, use
of standards-based content, consistency, and adherence to adult learning principles and
professional learning standards?

B How effective is STEM Professional Learning in increasing teacher outcomes in efficacy,
confidence, STEM knowledge, STEM identity, skills and application of skills, collaboration, and
planning and integration of STEM content?

B To what extent do students in classrooms/programs of teachers who have received STEM
Professional Learning demonstrate increases in STEM interest, engagement, confidence, STEM
identity, and achievement as a result of teachers’ participation in STEM Professional Learning?

B What is the role of the STEM Action Center as an intermediary in facilitating and/or supporting
STEM Professional Learning?
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Relevant Literature

As noted in a recent evaluation of the Professional Learning Grant Program by the Utah Education Policy
Center (UEPC),! compared to students in other countries, students in the United States underperform on
tests of scientific and, especially, mathematics, literacy (National Science Board, National Science
Foundation, 2019). This raises a challenge for the K-12 STEM educator workforce in the United States
whose members often do not hold degrees in the STEM subject areas they teach (Hossain & Robinson,
2012; Leyzberg & Moretti, 2017; Swars et al., 2016) and, as a result, K-12 students are frequently
instructed by educators who do not have sufficient STEM content knowledge (Berry Il et al., 2014;
Jensen et al., 2016; Joshi & Jain, 2018).

In an effort to address K-12 STEM educators’ lack of STEM expertise, conventional professional
development and professional learning communities have been implemented (Burrows, 2015; Chiyaka et
al., 2017; Fulton & Britton, 2011; Hudley & Mallinson, 2017). However, scholars have identified a
number of shortcomings to the United States’ approach to STEM professional learning (Hiebert & Stigler,
2017; Maltese et al., 2013; Rogers et al., 2016). Other nations, such as mainland China, Hong Kong, and
Taiwan, might serve as models for professional learning in the United States (e.g., Jensen et al., 2016a;
Jensen et al., 2016b). Activities such as mentorship and content-specific training may be beneficial
(Chiyaka et al., 2017; Jensen et al., 2016a).

Effective STEM professional learning supports educators to create authentic STEM learning experiences
for students (Fulton & Britton, 2011; Rogers et al., 2016). These experiences also increase educators’
awareness of STEM careers, provide them with mentorship opportunities, and build their STEM
knowledge (Burrows, 2015; Chiyaka et al., 2017; Fulton & Britton, 2011; Nadelson et al., 2013; Nathan
etal., 2011; Webb, 2015). Educators who participate in effective STEM professional learning are better
able to improve and sustain their students’ learning, achievement, and interest in STEM subjects (Capraro
et al., 2016; Estapa & Tank, 2017; Fulton & Britton, 2011; Jensen et al., 2016a).

More recently, efforts to provide effective professional learning have been transformed by the COVID-19
pandemic. The move to virtual learning settings for students and educators has led to shifts in both the
format and aims of professional learning. A national study by Kraft and Simon (2020) found that
professional learning has increasingly focused on supporting remote instruction and students’ social-
emotional well-being. Educators engaging in professional learning during the COVID-19 pandemic also
expressed a need for strategies to address the loss of hand-on learning opportunities for students and to
support students’ social and emotional learning needs (Hamilton et al., 2020). Recent research on online
STEM professional learning communities identified the importance of frequent video posting, types of
videos shared, and the style of reflection questions as important aspects of these collaborations. Educators
who participated in online PLCs reported increased efficacy, and participants reported enjoying and
valuing the program (Durr et al., 2020).

" Onuma, F. J., Rorrer, A. K., Pecsok, M., Weissinger, K., & Auletto, A. (2020). Advancing STEM Teaching and
Learning in Utah: An Evaluation of the Impact of the Professional Learning Grant Program. Utah Education Policy
Center: Salt Lake City, UT.
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Methods

Evaluation Questions

This mixed-method evaluation used interviews, surveys, and secondary data sources to answer evaluation
questions about the implementation and outcomes of the Professional Learning Grant Program. In this
report, we provide an analysis of program implementation, educator and student outcomes, and the STEM
Action Center as an intermediary organization. Table 1 contains a summary of our evaluation questions as
well as data sources. As noted in the table, we organize our findings into three sections: program
implementation, educator and student outcomes, and the STEM Action Center as an intermediary
organization.

Table 1. Evaluation Questions and Data Sources

Data Sources

=
v 2| =2 - v = wn g € oy
Evaluation Questions ; §-§ §-§ § Ef § Ef gu_'- g § s
wes 55 35/ 3535|2848 sa
GIEIRE G | Bvn | = 2| 2
o = - o <| ¥
v
Program Implementation
How is STEM Professional Learning
implemented across LEAs, in terms of
guiding theories of action, values/vision,
collaboration, relational conditions, leadership v v v
involvement, coaching, use of standards-
based content, consistency, and adherence to
adult learning principles and professional
learning standards?
STEM Educator and Student Outcomes

How effective is STEM Professional Learning
in increasing teacher outcomes in efficacy,
confidence, STEM knowledge, STEM v v v

identity, skills and application of skills,
collaboration, and planning and integration of
STEM content?
To what extent do students in
classrooms/programs of teachers who have
received STEM Professional Learning
demonstrate increases in STEM interest, v * v
engagement, confidence, STEM identity, and
achievement as a result of teachers’
participation in STEM Professional Learning?
STEM Action Center as an Intermediary
What is the role of the STEM Action Center
as an intermediary in facilitating and/or v v v
supporting STEM Professional Learning?
* Educator survey responses regarding student outcomes will be included in the Fall 2021 addendum
report described following this table.

Evaluation Questions
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In a Fall 2021 addendum report, we will also address two research questions:

B How does the retention and mobility of teachers who participate in STEM Professional Learning

compare to nonparticipants?

B  How do the credentials of STEM Professional Learning participants compare to nonparticipants?
This report will be informed by Fall 2021 CACTUS records and will provide an analysis of retention and
mobility, as well as credentials of participants in the Profession Learning Grant Program. In this report,
we will also provide a summary and analysis of educator survey responses about student outcomes.

Data Sources & Analysis

To address our evaluation questions, data were collected using instruments designed by the Utah
Education Policy Center (UEPC). These instruments included the UEPC Educator STEM Professional
Learning Survey, the UEPC Student STEM Outcome Survey, the UEPC Collaboration Self-Assessment,
an interview protocol, and secondary data sources (i.e., CACTUS data records). The UEPC Educator
STEM Professional Learning Survey served as the primary means of data collection and garnered a total
of 1,128 responses. When two or more data sources were analyzed to address a particular evaluation
question (see Table 1), we utilized a triangulation approach to verify the consistency of findings obtained
through different data collection approaches. In the following sub-sections, we describe each data source
and the accompanying analytic strategy.

UEPC Educator STEM Professional Learning Survey

Districts and schools participating in the Professional Learning Grant Program identified 3,284 educators
and administrators to participate in a UEPC Educator STEM Professional Learning Survey. In the spring
of the 2020-21 school year, these individuals were invited via a direct email to complete the survey. The
UEPC Educator STEM Professional Learning Survey contained questions that were aligned with
educators’ professional learning experiences, including topics such as participant use of video reflection,
instructional planning time, attributes of their STEM professional learning, self-reported educator
outcomes, and student outcomes. The administrator version of this survey asked administrators to respond
to items about their perceptions of the STEM Action Center and their educators’ participation in the
program (i.e., proportion who participated in professional learning and video-based reflection). The
specific content of the UEPC Educator STEM Professional Learning Survey is presented in more depth in
our findings. Analysis of these items included the generation and interpretation of descriptive summary
statistics to identify common trends in responses across topics. Survey respondents were also asked if
they had anything that they would like to add upon completion of the survey. Their open-ended responses
were open- and focused-coded and thematically integrated into this report.

We received 1,128 responses, resulting in a 34% response rate. Participants were asked to self-identify as
educators or administrators. Educators represented 98% of participants (n=1,103) and administrators
represented the remaining 2% (n=25). Although participants were de-identified for analysis and reporting,
use of Comprehensive Administration of Credentials for Teachers in Utah Schools (CACTUS)
information permitted us to report educator and school characteristics. Of the 1,103 participating
educators, we were able to match 1,038 records in CACTUS records, resulting in a 94% match rate.
Records that were not able to be matched may have occurred due to the inclusion of non-certified
educators (e.g., paraprofessionals, aides) or incorrect CACTUS IDs. Participants represented 31 unique
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districts/charter schools. Most participants (91%) were employed in traditional public school districts,
while the remaining 9% were employed in charter schools.?

Educator Survey Participant Demographics

The figures and tables in this section of the report provide a summary of participant demographics. Most
participants (85%) were female. Male educators were more commonly observed teaching secondary grade
levels. Participants tended to be veteran teachers; 44% of educators had more than 10 years of experience
and 23% had six to ten years of experience. Overwhelmingly, participants were White (91%). Just under
one third of participants (31%) had a graduate degree. Just over half of participant taught math and
science (53% and 52%, respectively), while technology and engineering were less commonly taught (40%
and 29%, respectively). Among elementary educators specifically, 13% held a mathematics endorsement,
9% held a STEM endorsement, and 6% held an educational technology endorsement.

Figure 1. Educator Survey Participant Gender Figure 2. Educator Survey Participant Position Type by
Gender

Female

Male

= Male = Female Elementary Secondary

Figure 3. Educator Survey Participant Experience

1-2 Years,
10%

3-5 Years,
> 10 Years, 44% 6-10 Years, 23% 17%

2The UEPC maintains a Data Sharing Agreement (DSA) with the Utah State Board of Education (USBE) wherein
the USBE permits student, school, and staff de-identified data with the UEPC for the purposes of state, district, and
federal evaluations. The views expressed in this report are those of the authors and are not necessarily the USBE’s
or endorsed by the USBE.
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Table 2. Educator Survey Participant

Race/Ethnicity
Race/Ethnicit Proportion of i i ional
y Participants ll;:gqe 4. Educator Survey Participant Educationa
White 91% ttainment
Unknown 4%
- - 0

:z:snlc ;(;: Bachelor's Degree
American Indian <1% ¥ Master's Degree
Black <1% Doctoral Degree
Pacific Islander <1%

Figure 5. STEM Subjects Taught by Educator ~ Figure 6. STEM Endorsements among Elementary
Survey Participants Educator Survey Participants

Educational Mathematics (K-6) STEM (Elementary)
Technology

UEPC Collaboration Self-Assessment Survey

Educators who participated in the Professional Learning Grant Program during the 2020-21 school year
(n=3,284) were invited to complete the UEPC Collaboration Self-Assessment Survey during the fall and
spring. The UEPC Collaboration Self-Assessment Survey was developed by the UEPC in 2018 as part of
its ongoing work in the area of district and school improvement. The UEPC Collaboration Self-
Assessment Survey instrument was intended to measure changes in collaboration practices over the
course of the school year in six domains:

Capacity building
Empowerment
Intentional
Improvement-focused
Inquiry-based
Collective responsibility

While the Fall 2020 administration of the survey aimed to determine collaboration program-wide, spring
administration included direct administration to participants at their sites in an effort to provide more
refined results that could inform program implementation and improvement by site and district. Spring
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results could not be linked to fall responses for comparative analyses. Thus, we are not able to compare
individuals’ responses in the fall to their responses in the spring.

The fall administration yielded 303 responses and the spring administration yielded 430 responses. Out of
the 26 unique districts that participated in the survey, 14 districts had responses in both the fall and the
spring while the remaining 12 districts only participated at one point in time. Only five districts had at
least 10 respondents at both points in time. Due to varying response rates and small sample sizes, this
report focuses on overall results, rather than individual results by district. However, STEM Action Center
personnel and district personnel have been provided with access to district-level results via an electronic
data dashboard to support program implementation and improvement. In addition to the STEM Action
Center’s ability to view a summary of responses across domains in the survey, districts are also able to
view their individual results and aggregated program-wide results.

Our analyses of these data include the generation and interpretation of descriptive statistics. Specifically,
we calculated composite measures of survey responses by domain (i.e., capacity building, empowerment,
intentional, improvement-focused, inquiry-based, and collective responsibility) and point in time (i.e.,
fall, spring). We also conducted two-sample t-tests to compare survey responses in the fall and spring.
This analysis allowed us to determine whether there were statistically significant changes in self-reported
collaboration over the course of the 2020-21 school year. Results are discussed in more depth in our
presentation of results later in this report.

UEPC Student STEM Outcome Survey

A UEPC Student STEM Outcome Survey was piloted in a single district during the 2020-21 school year.
This survey intended to measure student interest, engagement, confidence, identity, and achievement in
STEM. Each construct was measured through multiple survey items (5 to 11 per construct). We used
exploratory factor analysis to refine the UEPC Student STEM Outcome Survey for future evaluations of
the Professional Learning Grant Program. As illustrated in Table 2, this analysis resulted in eliminating
survey items in some cases to strengthen our ability to consistently measure student outcomes in STEM
interest, engagement, confidence, identity, and achievement. Cronbach’s alpha is a measure of how
related items are to each other, where values closer to 1 indicate a stronger relationship. We will utilize
the UEPC Student STEM Outcome Survey for our evaluation of 2021-22 programming, including
administering an updated version of the student survey reflecting the retained survey items.

Table 3. Pilot Student Survey Adjustments

Original Survey Retained Survey Cronbach’s Alpha

STEM Construct of Retained
Items Items
Survey Items

Interest 8 4 0.93
Engagement 9 5 0.88
Confidence 5 5 0.86
Identity 11 8 0.94
Achievement 5 5 0.89

All survey items were on a five-point scale ranging from “strongly disagree” to “strongly agree.” Within
each of the five STEM constructs included in the survey, we calculated the percentage of responses that
were either “agree” or “strongly agree.” Further interpretation is provided in our presentation of findings.

We received a total of 88 responses in the pilot administration of UEPC Student STEM Outcome Survey.
As noted in Table 3, participants were in grades 6-12. We conducted a two-sample t-test of our results,
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comparing responses of those in grades 6-8 to those in grades 9-12. We did not find any significant
differences. As such, our presentation of findings describes student results for the entire group, and we do
not disaggregate by grade level.

Table 4. Student Survey Participants’ Grade Levels

Grade Level N
6 19
7 18
8 11
9 1
10 10
11 16
12 13
Total 88

Educator Interviews

The 2020-21 evaluation included interviews and focus groups with participants of the Professional
Learning Grant Program to address key evaluation questions. The purpose of these interviews was to gain
a deeper and more nuanced understanding of how the Professional Learning Grant Program was
implemented from the perspective of those in the field. A semi-structured interview protocol was
developed to gather information about participants' experiences with implementation as well

as suggestions for improving the grant program and for future planning.

Respondents to the UEPC Educator STEM Professional Learning Survey were asked if they would be
interested in participating in an interview or focus group. Of the survey respondents, 29 participants
indicated an initial willingness to participate in a follow-up interview. Four educators responded to the
invitation to voluntarily participate in an interview and completed consent forms. In addition, the UEPC
was able to interview one representative from the STEM Action Center. Interviews ranged from
approximately 45 minutes to one hour. All interviews were conducted virtually via Zoom, and each was
recorded and transcribed for analysis. Analysis included the use of both open-coding and focused-

coding based on the evaluation questions to generate themes (Saldafia, 2016). Due to the small interview
participant sample size, we have integrated illustrative interview quotes throughout this evaluation report,
rather than presenting a standalone analysis of interview findings.

Secondary Data

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

m)w is STEM Professional \

Learning implemented across
LEASs, in terms of guiding theories
of action, values/vision,
collaboration, relational
conditions, leadership
involvement, coaching, use of
standards-based content,
consistency, and adherence to
adult learning principles and

Qofessional learning standards?/

To understand how implementation of the
Professional Learning Grant Program varied
across program sites, we analyzed data from the
UEPC Educator STEM Professional Learning
Survey, educator interview data, and results from
the UEPC Collaboration Self-Assessment, a
survey that was administered to educators in both
fall and spring of the 2020-21 school year.

These data sources sought to understand how the
program was implemented across districts and
schools in terms of guiding theories of action,
values/vision, collaboration, leadership
involvement, coaching, use of standards-based
content, consistence, and professional learning
that reflects adult learning principles.

Educators generally reported positive perceptions of the Professional
Learning Grant Program’s implementation

“STEM professional
learning has guided me to

Educator survey participants responded to various items measuring
their perceptions of the implementation of the Professional Learning
Grant Program. We begin our discussion of survey results with a high-

provide a learning level overview of educators’ perceptions of guiding theories of action,
environment that will help values/vision, collaboration, relational conditions, leadership
students succeed in the involvement, coaching, consistency, and professional learning that
future.” (Educator survey) reflects adult learning principle (Figure 7).

Each value in this figure represents the percentage of “agree” and “strongly agree” responses submitted
by educators. For example, 74.1% of respondents agreed with items measuring perceptions of guiding
theories of action, as noted by the dark orange bar. Below this value are the levels of agreement with the
individual survey items that comprise this construct, denoted by the light orange bars. This figure shows
that responses to individual items in this construct ranged from 63.5% to 85.7%. A more detailed
description of the values for each construct summarized in Figure 7 is provided following this overview.

Figure 7 allows for comparison across implementation outcomes. For instance, relative to other
implementation areas, coaching was the weakest outcome area and values/vision was an area of strength.
Next, we provide a more detailed presentation of the survey items in each of these constructs, using data
from educator interviews and open-ended survey responses to provide further insights and nuance.

UTAH EDUCATION
POLICY CENTER
%» THE UNIVERSITY OF UTAH
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Figure 7. Rates of Agreement with Measures of Professional Learning Program Implementation

GUIDING THEORIES OF ACTION

participated in a coaching cycle

wrote assessments to match state standards
analyzed student work to improve

worked with other staff to address needs
VALUES/VISION

process exists for developing shared values
values support behavior that guide decisions
staff have focus on student learning

decisions align with school's vision

process exists for developing shared vision
staff create high student expectations

data prioritizes actions that reach vision
COLLABORATION

staff seek knowledge, skills, and strategies
collegial relationships exist

staff work together to address student needs
collective learning through open dialoge exists
staff respect diverse ideas

staff learn together and apply knowledge

staff analyze data to assess effectiveness

staff analyze student work to improve
RELATIONAL CONDITIONS

caring relationships exist among staff

culture of trust exists for taking risks
outstanding achievement is recognized

staff embed change into the school culture
relationships support honest data examination
LEADERSHIP INVOLVEMENT

leaders and staff assume shared responsibility
decisions through commitees & communication
staff involved in decisions about school issues
opprounities for staff to initiate change

staff have access to key information

principal is proactive and supportive
COACHING

opprounities for staff to observe peers

staff provide feedback to peers

opportunities exist for coaching and mentoring
individuals/teams can apply learning and share
staff members co-teach lessons

CONSISTENCY

professional learning (PL) spread through year
participated in PL two or more consecutive days
time to practice new skill between PL exercises
PL REFLECTS ADULT LEARNING PRINCIPLES
ensured participants needs were addressed
offered suggestions/resources

helped obtain new skills and knowledge
considered previous knowledge/experience
able to exhange views/knowledge/experience
able to participate in content construction
able to participate in selection of methods
able to participate in evaluation of goals
consistency between sessions and issues
gradually provided material

74.1%
63.5%
67.6%
85.7%
79.4%
T 85.0% |
85.9%
88.0%
85.9%
89.2%
81.7%
84.9%
79.6%
83.4%
88.2%
87.8%
86.1%
80.7%
83.5%
86.0%
75.4%
79.7%
e 80a% |
89.3%
85.1%
67.6%
76.6%
81.9%
75.7%
78.6%
76.4%
72.7%
71.5%
74.4%
80.9%
64.4%
63.5%
66.1%
78.2%
82.9%
31.4%
T 765% |
78.1%
70.8%
80.5%
80.3%
82.1%
86.6%
85.6%
81.5%
86.4%
71.6%
78.4%
77.8%
80.1%
72.9%
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Program alignment with evidence-based collaborative practices was
sometimes inconsistent

In the UEPC Educator STEM Professional Learning Survey, respondents were asked to rate their level of
agreement with statements pertaining to the guiding theories of action of the Professional Learning Grant
Program (Figure 8). The enactment of the Professional Learning Grant Program could occur by engaging
in any of the four evidence-based collaborative practices listed in Figure 8. Agreement with these
statements about the collaborative practices ranged from 64% to 86%. These levels of agreement were
lower than many other measures in this survey. In particular, around one third of teachers reported that
they did not participate in a coaching cycle or write assessments that align with state learning standards.
Eighty percent or more of respondents indicated that their PLC analyzed student work to improve
teaching and learning and worked with other staff members to search for solutions to address diverse
student needs.

Figure 8. Educator Reports of Enacting Collaborative Practices

In my STEM professional learning community, I:

Participated in a coaching cycle (planning,

observation, and feedback 17% 37% are

Wrote assessments to match state learning
standards

Analyzed student work to improve teaching
and learning

Worked with other staff members to search
for solutions to address diverse student
needs

i

B Strongly Disagree 1 Disagree Neither Agree nor Disagree B Agree  m Strongly Agree

While about one quarter of survey respondents did report writing assessments to match state learning
standards, several of the interviewees described their engagement with assessment writing and provided
insights about how the process of integrating STEM standards into relevant and real-life assessments
produced more interesting and applicable assessments for students. We provide the following interview
response to illustrate the thinking that went into assessment-writing:

The assessment writing and integration of STEM content, that was one of the biggest challenges
with teaching the new 3D science because we went from memorization to actually doing science.
[So] rather than being super specific about you need to know this definition or whatever [when
writing an assessment], the actually the doing of the science [was our focus], and that's a huge
shift.
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With the assessment writing that we did, one of our main goals was to make the assessments
relevant, something that [the students] would be able to connect with in their daily lives. The
students were the ones that were doing science, not just memorizing a fact.

For example, we did an assessment where we set up a scenario where we told [the students] that
they were going to their grandma's and looking at all of her old artifacts- old family history- they
were trying to help grandma preserve this. And our standard that we were teaching was the
difference between digital and analog waves. And [the students] had to, in the assessment, justify
to grandma why she needed to digitize all of her artifacts, and then there's multiple reasons why.

And so it helped them realize that connection between, ‘Oh, yeah. | can imagine myself going to
grandma's and seeing all these old photos that are starting to turn funny colors and they really do
need to be digitized to be preserved.’

So we were able to increase their interest in what they were learning about when they could see a
real-life application. And with that interest, comes the engagement. They were really into it. ‘Oh,
yeah. What would I say to grandma? How would | convince her?’ ... They were able to tie in what
we were doing [in science class] to a real-life scenario.

Educators frequently reported efforts to work toward shared values and
vision, but did not always use data to do so

“You're kind of saturated with tasks...
So it's more that it creates kind of a
shared goal, and a shared community
effort, and it is at least recognized in a
professional way by being paid for
some of your time.” (Educator interview)

When asked to rate their agreement with statements related
to values and vision, levels of agreement were as high as
89% in some cases (Figure 9). Specifically, nearly nine in
10 educators agreed that decisions were made in alignment
with the school’s values and vision. In contrast, fewer
individuals (79%) reported using data to prioritize actions
to reach a shared vision.
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Figure 9. Educator Reports of the Alignment of Practices to Values and Vision

In my STEM professional learning community...

A collaborative process exists for developing a

shared sense of values among staff 11% 53% 33%

57% 31%

Shared values support norms of behavior that 89%
guide decisions about teaching and learning -

Staff members share visions for school
improvement that have an undeviating focus on 11% 54% 32%
student learning

Decisions are made in alignment with the

school's values and vision I 9% 57% 32%

53% 29%

A collaborative process exists for developing a 13%
shared vision among staff -

Staff members are actively involved in creating
high expectations that serve to increase student 12% 53% 32%
achievement

51% 28%

Data are used to prioritize actions to reach a
- 16%
shared vision

m Strongly Disagree m Disagree = Neither Agree nor Disagree m Agree m Strongly Agree

Educators reported strong relationships with colleagues within and across
schools, but some struggled to use data and student work in their

collaborations
Agreement with items measuring STEM collaboration ranged from 75% to 88%, as noted in Figure 10.
Responses to these items suggest that participants had strong relationships with their colleagues. For

example, 88% of respondents agreed that collegial relationships exist among staff members that reflect
commitment to school improvement efforts.
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Figure 10. Educator Reports of STEM Collaboration

knowledge, skills, and strategies and apply
this new learning to their work
Collegial relationships exist among staff
I 9%

Staff members work together to seek
I 9% 56% 32%

members that reflect commitment to school
improvement efforts
Staff members plan and work together to
I 10%

54% 34%

search for solutions to address diverse
student needs

A variety of opportunities and structures
I 15%

54% 32%

exist for collective learning through open
dialogue
Staff members engage in dialogue that
reflects a respect for diverse ideas that lead 14% 55% 28%
to continued inquiry

53% 27%

54% 32%

Staff members learn together and apply
10%
new knowledge to solve problems

Staff members collectively analyze multiple
sources of data to assess the effectiveness of |34 1110 49% 26%
instructional practices
Staff members collaboratively analyze
student work to improve teaching and 15%
learning

49% 31%

B Strongly Disagree 1 Disagree [ Neither Agree nor Disagree W Agree [ Strongly Agree

Similarly, in open-ended survey responses, participants conveyed that collegial collaborations were
beneficial and enjoyable, particularly when they had opportunities to develop relationships with educators
from different schools:

B /really enjoyed getting together with my peers to discuss ways to become better teachers. This was
a nice respite from the craziness of this Covid year. Thank you for providing us with this
opportunity. (Educator survey)

B/t was so helpful!! | appreciate having a network of teachers in the district to work with to better
integrate STEM into my classroom :) (Educator survey)

B //oved that the grant allowed for cohorts to meet that created relationships with teachers at
different schools, thus supporting cross school collaboration. I feel | am a better teacher for my
students when | have more peers to collaborate with and share my ideas. (Educator survey)

B /really liked how they were able to take teacher from around the state and gather them together

virtually so we can learn from each other. | liked when they would do breakout sessions by grade.
(Educator survey)
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B |appreciate the time | was able to collaborate across schools in my area through this professional
learning grant. It was beneficial to me. (Educator survey)

B One of my favorite parts was to collaborate with a group, which is very much part of STEM-
working with groups and doing projects. (Educator interview)

However, educators’ ability to use data during these collaborations may be an area of needed growth. For
example, one in four respondents did not agree that staff members collectively review multiple sources of
data to assess the effectiveness of their instruction. Similarly, one in five respondents did not agree that
staff members collectively analyze student work to improve teaching and learning. Open-ended survey
responses supported the notion that educators faced challenges translating data into “actionable” steps
they can take to enhance instruction:

B //ove my job, but | struggle with collaboration. To me, there is a very large focus on collecting data,
but very little training on how to turn the data into meaningful change or improvement. We have
had some collaborative experiences in which we spend more than an hour looking at data, only to
then leave without a single actionable response. (Educator survey)

B /t's hard to learn how to use data to improve instruction. I'd like more information on that.
(Educator survey)

While educators generally reported strong relationships among staff,
about one third did not agree that outstanding achievement was
recognized and celebrated

Figure 11 summarizes educators’ responses to survey items measuring relational conditions. Levels of
agreement range from 68% to 90%. Nine in 10 respondents agreed that caring relationships exist among
staff that are built on trust and respect, and 85% of participated agreed that their STEM professional

learning communities had a culture of trust and respect for taking risks. Yet, only about two thirds of
respondents agreed that outstanding achievement is recognized and celebrated.
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Figure 11. Educator Reports of Relational Conditions

In my STEM professional learning community...

Cari lationshi ist taff that
aring relationships exist among staff tha 8% o 43%

are built on trust and respect

A culture of trust and respect exists for
Ut ust and respect exi 5% 9% 48% 37%
taking risks

Outstanding achievement is recognized and
celebrated regularly

7 21%

effort to embed change into the culture of
the school

Relationships among staff members support
honest and respectful examination of data 1/ (2 53% 29%
to enhance teaching and learning

B Strongly Disagree Il Disagree [ Neither Agree nor Disagree B Agree  m Strongly Agree

School staff exhibit a sustained and unified
5% 18%

Educators commonly reported proactive administrators and shared
responsibility, but did not always feel they had the ability to initiate
change

o ) As shown in Figure 12, approximately three in four respondents agreed
“District admin and with statements about leadership involvement in professional learning.
occasionally the Levels of agreement ranged from 71% to 81%. The highest levels of
leadership at my school... | agreement were with statements pertaining to shared responsibility (78%)
are not interested in my and the principal’s ability to be proactive (81%).
opinion or input.”

(Educator survey)
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Figure 12. Educator Reports of Leadership Involvement

Leadership and staff assume shared responsibility

and accountability for student learning without B4 =1/

Decision-making takes place through committees
and communication across grade and subject areas

Staff members are consistently involved in discussing
and making decisions about most school issues

evidence of imposed power and authority

7% 15%

Opportunities are provided for staff to initiate change B4/ 10

Staff members have accessibility to key information

The principal is proactive and addresses areas where

support is needed

B Strongly Disagree 1 Disagree [ Neither Agree nor Disagree B Agree  m Strongly Agree

In their open-ended survey responses, educators largely conveyed similar positive sentiments about
leadership involvement in professional learning:

I really appreciate the science leaders in [my district]. | often feel like people in the district don't do
anything to support the teachers but | can honestly say that the science leaders are giving 100%.
They have worked hard to create great resources (SO appreciated!) and they have tried to make the
professional development beneficial and useful. They've tried to give us practical ideas for
incorporating STEM into our classrooms and are always available for support. | really appreciate
them and I've been impressed with their efforts. (Educator survey)

The professional development | have received this year through our district science specialist has
been outstanding and among the most useful and productive training classes | have attended.
(Educator survey)

| just want to mention that our district has provided us with great STEM lessons. Our district science
specialist has been the one creating the lessons for us this year. | am looking forward to next year
when | have a better understanding of the standards and can incorporate my ideas with those from
the district. (Educator survey)
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However, fewer respondents agreed that there were opportunities for staff members to initiate change
(71%) and participate in decision-making about school issues (73%). One educator commented: “District
admin and occasionally the leadership at my school...are not interested in my opinion or input.” While
leaders’ support and involvement in professional learning was prevalent, Educators had fewer
opportunities to initiate changes in their professional learning communities.

Coaching opportunities varied substantially

According to educator survey data summarized in Figure 13, coaching
“lwould loveto | opportunities varied substantially. Agreement with survey items about
observe | observation, coaching, mentoring, and co-teaching ranged from 32% to 83%. On
experienced | the lower end, only about one third of participants agreed that staff members co-
teachers in this | taught lessons together and only about two thirds of respondents agreed that
area to help opportunities for peer observation existed. More commonly, however, many
improve my own | respondents (83%) agreed that the opportunity exists to apply what they are

teaching!” | learning and share the results of their practice. While educators shared what they
(Educator survey) | Were doing throughout the year, they had fewer opportunities to observe others’
practice.

Figure 13. Educator Reports of Opportunities Related to Coaching, Peer Observation and Feedback, and Co-
teaching

In my STEM professional learning community...

Opportunities exist for staff members to

0,
observe peers and offer encouragement )

) 23%

Staff members provide feedback to peers

()
related to instructional practices L2

46% 20%

Opportunities exist for coaching and
mentoring

Individuals and teams have the opportunity
to apply learning and share the results of
their practices

5%

25% 7%

Staff members co-teach lessons  FIEZ 31%

B Strongly Disagree  m Disagree Neither Agree nor Disagree W Agree | Strongly Agree

Professional learning varied in consistency, duration, and design across
contexts

As shown in Figure 14, nearly one third of participants did not participate in professional learning that
lasted two or more consecutive days, and only 78% of respondents agreed that professional learning was
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spready evenly throughout the year. About four in five respondents agreed they had time to practice new
skills between professional learning exercises, while the remaining 20% did not.

Figure 14. Educator Reports of Consistency and Duration of Professional Learning

Opportunities for professional learning were
spread evenly throughout the school year

| participated in professional learning lastin
particip b \ g fasting 40% 30%
two or more consecutive days

| had time to practice a new skill in my
classroom between professional learning
exercises
B Strongly Disagree Disagree Neither Agree nor Disagree W Agree | Strongly Agree

51% 30%

According to interview participants, the implementation of the Professional Learning Grant Program
varied based on each unique project and context. Summer trainings provided foundational learning and
coaching from trainers, then collaborative partnerships were formed and enacted in multiple ways.
Several participants offered descriptions of how professional learning was implemented in different
contexts, including within- and across-school collaboration, and with various learning goals related to
strengthening curriculum and instruction:

B Theeighth-grade teachers in the district worked together to build the [STEM] curriculum, especially
the curriculum that went online.... The scope and sequence was already made from the district, so
we had to use that scope and sequence and fill [in] what should be included in each module. Each
module was a week and the module should contain an overview page and a pre-test, a reading
activity, math, a post-test and an overview summary page, and a looking ahead page. Each week
we wanted to include some sort of engineering or math...technology was always there because
they were on their computers. (Educator interview)

B We met way back in October, formulated partners or groups, and then [partners or groups] talked
back and forth through Swivel. So, it was elementary school teachers working with high school
teachers, which was fun to see, because then we could give feedback with the different grade levels
that we taught. (Educator interview)

B Fach time we met was a check-in point more than a meeting, very functional, not a waste of our
time... it was, ‘What questions do we have? What do we need to do? Who needs to do it? When do
we need to have it done by?’ and then, "Let's go do it’ -short and sweet. Then we would leave
feedback for each other. Then our district leader had a couple of Fridays throughout the year where
we would meet together as an entire middle school Zoom conference...They would share feedback
with us, and we would share feedback with them and say what was coming up. Sometimes it was
logistical, ‘This doesn't work,” or, ‘How is this supposed to work?... there was sharing of ideas, ‘How
can | put math into this? How can | use a phenomenon in this? How can | integrate this into this?’
(Educator interview)
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Most educators received suggestions and resources they could
immediately apply to their work

Agreement with statements related to the extent to which professional learning reflected adults learning
principles (Figure 15) ranged from 72% to 87%. At one end of the spectrum, 72% of individuals felt they
had been given the opportunity to participate in the creation of content and 73% agreed that material was
introduced gradually so as to allow time to assimilate new learning. In an open-ended survey response,
one educator suggested that assimilation would be improved with time between professional learning
sessions, similar to the structure of the summer trainings: “One of the thoughts I have is allowing teachers
to use a product or practice a way of teaching after the training, and then have another training/meeting.
The second time we meet we are more familiar with the content and know more questions to ask. I felt the
training in the summer was done well and spread out enough that we could continue to learn each time we
met.”

Overall, most respondents (87%) felt they received suggestions and resources that they could immediately
apply to their work. Similarly, educators expressed in open-ended survey responses that the suggestions
and resources they received during their professional learning experience were beneficial and relevant:

B | have appreciated all the resources and classes that my district and state have provided. (Educator
survey)

B The STEM professional learning at my school has been implemented in a way that provides me
with the skills | need to adapt to changing digital and in person teaching methods. It has better
prepared to meet student needs during an unpredictable year. It has giving me the time and
resources to stay on top of an ever-changing learning environment. (Educator survey)

B |appreciate a STEM PD that is tailored to specific grade level standards and all necessary materials

are provided. Making it applicable and implementable really creates a passion and excitement to
teach it! (Educator survey)
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Figure 15. Educator Reports of the Extent to Which Professional Learning Adhered to Adult Learning
Principles

My STEM professional learning experience...

Syst ticall that partici ts'
ystematically ensured that participants I 15%

0, 0,
needs and interests were addressed i ga
Offered suggestions and resources useful fo
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immediate application to my work
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ped me L Sl 12% 56% 29%
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Took participants' previous knowledge and
participants previous knowledge 15% 57% 25%
experience on topics into consideration
Offered opportunities for participants to
exchange their views, knowledge, and 11% 57% 29%
experiences on topics
Gave me the chance to participate in the
v neeto participate | 8% 19% 50% 22%
construction of its content
Gave me the chance to participate in the
selection of teaching and learning methods |/ = 55% 24%
used
Gave me the chance to participate in the
evaluation of the extent to which goals were "L/ 27 54% 24%

attained

sessions and issues addressed

Had consistency between the different
17%

Gradually provided material so that it was
better assimilated

5% 21%
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As the COVID-19 pandemic impacted schools, self-reported levels of
educator collaboration declined substantially during the 2020-21 school
year and varied by district/school

Educators participating in the Professional Learning Grant program reported on collaboration practices in
their professional learning communities during the fall and spring of the 2020-21 school year.
Collaboration was measured across six dimensions — capacity building, empowerment, intentionality,
improvement-focused, inquiry-based, and collective responsibility.

There are several important caveats to the data presented in this section. During 2020-21, schools
throughout Utah were impacted by COVID-19. Next, as noted in the methods section, of the 26 unique
districts with at least one participant represented in this survey, only 14 districts had participants during
both the fall and spring administrations of the survey, while the other 12 only participated in either fall or
spring. Furthermore, only five districts had at least 10 respondents at both points in time. Initially, there
was no intent to be able to match respondents to districts/schools. However, the utility of the results to
inform program implementation and support resulted in the decision to administer the survey with an
ability to report for the individual site. Because the fall administration of the instrument was anonymous,
we are unable to match respondents between the fall and spring administrations. While individual
districts’ and schools’ results were made available to the STEM Action Center personnel and appropriate
district personnel via a secure data dashboard, this report contains an aggregate level analysis of these
data. For more details about the administration of this survey and response rates, please see the methods
section of this report.

As illustrated in Figure 16, self-reports of collaboration across all six domains declined between fall and
spring of the 2020-21 school year. Each value in this figure represents the percentage of “moderately” and
“extremely” responses, the two highest categories on a five-point Likert-style scale. Each of the six
domains in this figure is a composite measure of 7-10 survey items. For example, 80% of fall responses
pertaining to capacity building were either “moderately” or “extremely.” In spring, only 67% of responses
were one of these two categories. We observed similar patterns across the remaining domains of
collaboration. In all cases, responses dropped at least eight percentage points. We conducted a two-
sample t-test of these results to determine the statistical significance of these decreases, and in all cases,
they were found to be statistically significant (p<.05). This means that differences in collaboration levels
between the fall and spring were not due to chance, but rather they reflect actual changes in collaboration
across the entire population of participants.
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Figure 16. Educators’ Collaboration Self-Assessment Results in Fall and Spring of the 2020-21 School Year

Capacity Building: Fall 80%
Capacity Building: Spring 67%

Empowerment: Fall 83%

Empowerment: Spring 70%

Intentionality: Fall 81%
Intentionality: Spring 71%

Improvement-Focused: Fall 84%

Improvement-Focused: Spring 76%

Inquiry-Based: Fall 83%
Inquiry-Based: Spring 73%

Collective Responsibility: Fall 75%
Collective Responsibility: Spring 66%

These findings may be driven by more intense professional learning completed by participating educators
in the summer prior to the beginning of the school year and near to the time educators completed the fall
survey. The STEM Action Center’s website® notes that educators often engage in work over the summer
to prepare for the following school year. As described by a participant: “I felt the training in the summer
was done well and spread out enough that we could continue to learn each time we met.” Because of this,
educators may have reported greater collaboration earlier in the year when they had more recently
engaged in this intensive summer work. Moreover, we note that nine of 14 districts with data collected at
both points in time did report some increase in collaboration. This suggests that these results may be
driven, in part, by districts that only participated in the survey at one point in time (i.e., either fall or
spring, but not both).

Furthermore, the nature of and potential for both professional learning/trainings and peer collaborations in
the 2020-21 school year were affected by the COVID-19 pandemic. While some districts had in-person
professional learning earlier in the school year, virtual formats were more common later in the year. It
may be the case that this shift contributed to lower perceptions of collaboration. As one educator noted in
an interview, “If I’'m real with you... I didn’t like being on the computer all the time.” The following
quotations provide further insights into how educators felt about the school year more broadly as they
tried to implement innovative ideas with their PLC:

B This year has been especially challenging for STEM professional learning experiences. Doing on-
line/Zoom trainings test the patience in even the best of us and isn't very productive. | am looking

3 https://stem.utah.gov/educators/opportunities/professional-learning-grant/
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forward to a more interactive environment for my own learning and development during this
upcoming year. (Educator survey)

B /am excited for next year. I'm exciting to implement some of these things. I'm hoping, through a
couple of conferences that | have to go to this summer, that | can rebuild some of that confidence
back, because this last year, as awesome as that PLC was, and all of those awesome ideas that we
had, it was a very hard year as far as my confidence and satisfaction with what was happening
with my kids. I felt | was drowning a lot this last year, and | was really worried about my kids
because they were really struggling, too. It was hard. (Educator interview)

B COVID put a huge switch in the momentum we had with our new SEEd standards for Utah. We
were quickly made as online teachers and working on Google Docs and CANVAS platforms that
were new...I gave it my best shot this year but will need the TIME in class and the materials to make
more Hands-on learning happen for my students. (Educator survey)

These challenges likely influenced educators’ self-reported levels of collaboration. The effects of the
pandemic are discussed in greater detail in the section titled STEM Educator and Student Outcomes.

We also found substantial variation in collaboration rates across districts. As illustrated in Table 5, some
districts did not have any educators who provided a response of “moderately” or “extremely” (i.e.,
capacity building, improvement-focused, inquiry-based, and collective responsibility in the spring), while
100% of responses in other districts were “moderately” or “extremely” (e.g., empowerment in the fall,
capacity building in the spring). This demonstrates the substantial variation in collaboration rates across
districts/schools.

Table 5. Variation in Collaboration Self-Assessment Results across Districts

] ] Fall Spring

Collaboration Domain Min Max Min Max
Capacity Building 43% 98% 0% 100%
Empowerment 67% 100% 17% 100%
Intentionality 50% 100% 5% 93%
Improvement-Focused 70% 100% 0% 100%
Inquiry-Based 52% 100% 0% 100%
Collective Responsibility 50% 98% 0% 88%

Note: Percentages represent the proportion of “moderately” (4) and “extremely” (5) responses on a five-point
scale.

In our interpretation of these findings, we again acknowledge the limitations noted above. While we were
unable to track specific participants over time, we know that almost half of participating districts were
only represented in the data at one point in time. As such, these substantial declines in reported
collaboration may not necessarily represent true decline in collaboration across all participating districts
and schools.
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STEM Educator and Student Outcomes

To evaluate the extent to which the STEM Action Center’s Professional Learning Grant Program was
associated with positive educator and student outcomes, we analyzed data from the UEPC Educator
STEM Professional Learning Survey, the UEPC Student STEM Survey, and interview data to explore
educator outcomes in the areas of efficacy, confidence, knowledge, identity, skills and application of
skills, collaboration, and planning and integration of STEM content as well as student outcomes in the
areas of STEM interest, engagement, confidence, identity, and achievement . We also considered how
participation in the Professional Learning Grant Program was associated with instructional time devoted

to STEM.

ﬁow effective is STEM \

Professional Learning in
increasing teacher
outcomes in efficacy,
confidence, STEM
knowledge, STEM identity,
skills and application of
skills, collaboration, and
planning and integration
of STEM content?

\ /

Overall, educators generally reported
positive perceptions of their own STEM
attitudes and skills

UEPC Educator STEM Professional Learning Survey
participants responded to various items measuring their
perceptions of their own STEM attitudes and skills. We begin
our discussion of survey results with a high-level overview of
educators’ perceptions of efficacy and confidence,
knowledge, identity, skills, and planning and integration in
STEM (Figure 17). Each percentage in this figure represents
the percentage of “agree” and “strongly agree” responses
submitted by educators. For example, 85.4% of respondents
agreed with items measuring efficacy and confidence as
noted by the dark orange bar. Below this value are the levels
of agreement with the individual survey items that comprise
this construct, denoted by the light orange bars. This figure
shows that responses to individual items in this construct

ranged from 78.0% to 91.2%. A subsection devoted to each subconstruct in Figure 17 provides addition

details about the findings.

Figure 17 allows for comparison across outcomes: STEM planning and integration was a slightly weaker
educator outcome in this set, while STEM identity and STEM skills were areas of strength. Collectively,
these results suggest that although educators had strong perceptions of their skills and identity in STEM,
there may be room for further growth in their ability to plan and integrate STEM content. Next, we
provide a more detailed presentation of the survey items in each of these constructs.

UTAH EDUCATION
POLICY CENTER
%» THE UNIVERSITY OF UTAH
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Figure 17. Rates of Agreement with STEM Self-Reported Educator Outcomes

Because of my participation in STEM professional learning, |...

EFFICACY AND CONFIDENCE

integrate STEM concepts effectively

continually find ways to integrate STEM

find it easy to explain STEM concepts

welcome students' STEM questions

willing to be observed teaching STEM

know how to turn students onto STEM
KNOWLEDGE

knowledgable about STEM concepts

self reflect on STEM concepts

more in-depth understanding of STEM concepts
inspite students' thinking about STEM concepts
guide students to understand STEM concepts
help students reflect on STEM concepts

able to address common misconceptions
variety of ways to help students understand
IDENTITY

enjoy scientific ways of thinking

enjoy the subject matter of STEM

want to continue teaching or integrating STEM
actively involved in STEM professional learning
help my students view STEM as valuable

help my students become STEM literate

feel part of STEM community of teachers

SKILLS

plan lessons based on student learning level
gauge student comprehension

apply STEM to real world situations

keep STEM discussions or activities on track

ask probing questions during STEM instruction
ask thought-provoking questions

correct wrong answers during STEM instruction
relaxed atmostphere during STEM instruction
communicate appreciation for contributions
PLANNING & INTEGRATION

instruction planned around curriculum expectations
integrate students' background and interests
link instruction to STEM content effectively
challenging and attainable STEM goals for students
incorporate state and district curriculum standards
show interrelationships across STEM areas
adjust for developmental levels and learning styles

75% 80% 85% 90% 95% 100%

85.4%
88.9%
90.4%
82.5%
91.2%
81.4%
78.0%
. 826%
84.1%
78.9%
82.9%
83.0%
84.9%
81.7%
79.3%
86.0%
88.5%
87.4%
89.8%
93.6%
85.0%
92.4%
91.0%
80.0%
88.1%
81.3%
87.6%
89.7%
88.8%
87.1%
87.7%
88.3%
88.8%
93.9%
80.8%
79.2%
76.0%
82.9%
79.5%
89.1%
80.8%
78.2%
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Educators reported high levels of STEM efficacy and confidence, particularly with answering
students’ questions about STEM concepts

Figure 18 contains a summary of educators’ responses to items about
“The confidence of being STEM efticacy and confidence. Participants reported high levels of
able to transition into agreement, ranging from 78% to 91%, with survey items in this
these [STEM] subject areas | construct. The highest levels of agreement were found when educators
with some degree of real were asked about their willingness to answer students’ questions about
knowledge and expertise STEM concepts. Only 9% of respondents indicated a neutral or negative
is something that's response to this item. In contrast, the lowest levels of agreement were
definitely been built.” found when educators were asked about their ability to get their students
(Educator interview) excited about STEM. For this particular item, 22% of respondents

indicated a neutral or negative response. Survey results also indicated

that educators felt confident about their ability to teach or integrate
STEM concepts into their instruction effectively (89% in agreement), continually found better ways to
teach or integrate STEM concepts (90% in agreement), and found it easy to explain STEM concepts to
students (82% in agreement).

Figure 18. Educator Reports of STEM Efficacy and Confidence

Because of my participation in STEM professional learning, I:

can teach or integrate STEM concepts into

() () 0
my instruction effectively 10% 64% 25%
continually find better ways to teach or 5 . -
integrate STEM concepts 9% 59% 31%
find it t lain STEM ts t
ind it easy to explain concepts to - 599 o

students

usually welcome students' questions about
STEM concepts

leader while teaching STEM concepts

am willing to be observed by a teacher I

know how to turn students onto STEM 20%

B Strongly Disagree 1 Disagree [ Neither Agree nor Disagree B Agree  m Strongly Agree
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Educators reported high levels of STEM knowledge, noting that they could use a variety of
approaches to help students understand STEM

“My knowledge has increased. I've
had to do a lot of research to make
sure that the curriculum not only
met science standards, which |
have now become very familiar
with and didn't know before...”
(Educator interview)

As shown in Figure 19, most educators reported high levels of
agreement with items measuring STEM knowledge. Levels of
agreement (defined as selecting “agree” or “strongly agree”)
ranged from 79% to 86%. Educators were most likely to agree
that they could use a variety of approaches to help students
understand STEM topics (86%), and least likely to agree that
they could reflect on STEM topics like a subject matter expert
and address common misconceptions that students have about
STEM (79%).

Figure 19. Educator Reports of STEM Knowledge

Because of my participation in STEM professional learning, I:

have adequate knowledge about relevant
STEM concepts

am able to reflect upon STEM concepts
covered in my instruction like a subject
matter expert

am able to form a more in-depth
understanding about STEM concepts

am able to inspire my students' thinking
about STEM concepts by creating
challenging tasks for them

am able to guide my students to use
suitable learning strategies to understand
STEM concepts

am able to help my students to reflect on
their own learning strategies for
understanding STEM concepts

am able to address the common
misconceptions my students have for
relevant STEM concepts

am able to use a variety of ways to help my
students understand the STEM concepts
covered in my class

I 13% 63% 21%

17% 59% 20%
I 14% 60% 22%
I 15% 59% 24%

I 13%

I 16%

18%

I 13%

m Strongly Disagree  m Disagree @ Neither Agree nor Disagree  m Agree  m Strongly Agree
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Educators generally reported strong STEM identities and influence on students, though one in five
respondents did not feel they belonged to a community of teachers who teach or integrate STEM
content

Levels of agreement with statements measuring STEM , ] ]
identity ranged from 79% to 93%, as illustrated in Figure 20. For'me, one of the biggest things
At the lowest end of this range, 21% of respondents did not was identifying as a STEM

agree that they felt like they belonged to a community of educator. Although I identified in
teachers who teach and integrate STEM content. At the many other ways as an educator, |
other end of the spectrum, nearly all (93%) of respondents never thought of myself as a STEM
agreed that they want to continue teaching and integrating educator at all because | do not
STEM content into their instruction. This commitment to teach the sciences...and | don't
STEM instruction may be related to educators’ strong have in-depth knowledge like a
personal enjoyment of the subject matter (90% in science teacher would. But | now

agreement) and the sense that they are able to influence their | do identify as a STEM educator
students to view STEM as valuable (93% in agreement) and because | have so many STEM PBLs
become STEM literate (91% agreement). going along.” (Educator interview)

Figure 20. Educator Reports of STEM Identity

Because of my participation in STEM professional learning, I:

enjoy scientific ways of thinking I 11% 52% 35%

enjoy the subject matter of STEM | 1/ 48% 42%

want to continue teaching or integrating

() [v) 0
STEM content in my instruction e R 20

make the time to be actively involved in
professional learning that involves teaching 13% 52% 33%
or integrating STEM content

can help my students view STEM as valuable
in their lives

7% 57% 36%

can influence my students to become STEM
literate

feel part of a community of teachers who
teach or integrate STEM content

m Strongly Disagree  m Disagree @ Neither Agree nor Disagree m Agree  m Strongly Agree
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Self-reported STEM instructional practices were generally high among educators, while
opportunities exist to better differentiate instruction based on student learning levels

“l would say that my
instructional skills have also
increased...because of the
videos we've had to produce
and watch. | mean, when you
watch yourself teaching, it's a
shock, to say the least.”
(Educator interview)

As shown in Figure 21, educators responded to a set of survey items
about their perceived STEM instructional practices and student
interactions. Levels of agreement with these items ranged from 83%
to 91%. Notably, the item with the lowest levels of agreement
measured educators’ self-reported abilities to plan STEM lessons
based on each student’s learning level. Nearly one in five
participants did not feel they were able to differentiate STEM
instruction to meet all of their students’ needs (i.e., [ can plan
STEM lessons based on each student’s learning level in Figure 21).
In contrast, most educators (91%) agreed that they could
communicate appreciation to students for their contributions during

STEM instruction. Levels of agreement with other items in this construct fell somewhere between these
two examples. For instance, 88% of educators agreed that they were able to correct wrong answers during
instruction on STEM concepts and keep class discussions or activities about STEM on track. When asked
if they could create a relaxed atmosphere during instruction on STEM concepts, 89% of educators agreed.
Nine in ten (90%) of respondents agreed that they help students apply their STEM knowledge to real

world situations.
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Figure 21. Educator Reports of STEM Instructional Practices and Student Interactions

Because of my participation in STEM professional learning, I:
can plan STEM lessons based on each
student's learning level

can gauge student comprehension of the
STEM materials | have taught

can help students apply their STEM
knowledge to real world situations

can help keep class discussions or activities
about STEM on track

can ask probing questions during
instruction on STEM concepts

can ask thought-provoking questions during

0, () (¢)
instruction on STEM concepts L5 P e
am able to correct wrong answers during
. . 10% 63% 25%
instruction on STEM concepts
am able to create a relaxed atmosphere
() () ()
during instruction on STEM concepts I LD ol 245
can communicate appreciation for student
contributions during instruction on STEM |. % 63% 30%

concepts

B Strongly Disagree 1 Disagree [ Neither Agree nor Disagree B Agree  m Strongly Agree

Educators reported success in STEM instructional planning and integration, but struggled to adjust
content to meet individual students’ learning needs

When compared to the previous four constructs, educators’
perceived abilities to plan and integrate STEM content was
lower. Figure 22 shows that levels of agreement with these

“I enjoy learning new STEM concepts
and integrating them into my music

Iessons: .- The kno'wle.dg(.e I receive in survey items ranged from 76% to 89%. Mirroring our
professpnal learning is vital to this previous set of results, we found that approximately one in
integration.” (Educator survey) four educators struggled to plan STEM instruction using

students’ backgrounds and interests. Educators also reported
lower levels of agreement with their ability to plan for daily and long-range STEM instruction around
curriculum expectations (79% in agreement), adjust STEM content for different student developmental
levels and learning styles (78% in agreement), and establish challenging and attainable STEM learning
goals for all students (80% in agreement). At the other end of the spectrum, 89% of educators reported
success in incorporating state and district curriculum standards into their STEM instructional planning.
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As one survey respondent explained: “It has been very helpful to see how the new standards can be
implemented to help the students learn and have a more concrete understanding.”

Figure 22. Educator Reports of STEM Planning and Integration of STEM Content

Because of my participation in STEM professional learning, I:

lan for daily and long- STEM
plan for daily and long-range I 17%

. . . . 59% 20%
instruction around curriculum expectations
plan STEM instruction using students' S o o
backgrounds and interests 19% 2L Uz
link instruction to STEM content effectively I 15% 62% 20%

establish challenging and attainable STEM 17%
learning goals for all students -
I 9%

integrate and show interrelationships of
integ W i i ip I 16%

incorporate state and district curriculum
standards in my STEM instructional planning

ideas and information across STEM areas

adjust STEM content for different student 18%
developmental levels and learning styles -

60% 18%

B Strongly Disagree 1 Disagree [ Neither Agree nor Disagree B Agree  m Strongly Agree

Educators who participated in video-based self- and peer-reflection had
more positive attitudes about STEM

Respondents to the UEPC Educator STEM Professional
Learning Survey were asked to report whether they engaged
see my strengths and weaknesses. | in video-based self- and peer-reflection. Approximately 75%
also like the opportunity to see how of respondents reported engaging in video-based self-

other teachers teach and get STEM reflection and 46% engaged in peer-reflection. We

ideas from them.” (Educator survey) compared outcomes in the areas of confidence/efficacy,
knowledge, identity, STEM instructional practices and
student interactions, and planning and integration of STEM content among those who did and did not
engage in these forms of video-based reflection. Each of the measures shown in Figure 23 and Figure 24
correspond with the outcomes depicted in Figures 17-22. Results in Figure 23 and Figure 24 show that
STEM outcomes were higher among educators who reported engaging in video-based reflected compared
to those who did not. For example, the average level of agreement with survey items measuring
confidence and efficacy was 86.6% among the 75% of educators who participated in video-based self-
reflection and 76.2% among the 25% who did not. Similar differences were found across other outcomes

“I like the STEM videos. It helps me to

37|Page



for both self-reflection and peer-reflection. While these findings are not necessarily causal, we do find a
positive correlation between video-based reflection and self-reported STEM outcomes for educators.

Figure 23. Comparison of Educator Outcomes by Engagement in Video-Based Self-Reflection

STEM Confidence/Efficacy

STEM Knowledge

STEM Identity

STEM Instructional Practices and Student Interactions

Planning and Integration of STEM Content

m Self-Reflection - No

Figure 24. Comparison of Educator Outcomes by Engagement in Video-Based Peer-Reflection

STEM Confidence/Efficacy

STEM Knowledge

STEM Identity

STEM Instructional Practices and Student Interactions

Planning and Integration of STEM Content

m Peer-Reflection - No

76.2%

76.9%

86.6%

84.1%

82.3%
90.2%

83.6%
89.3%

75.0%
82.5%

m Self-Reflection - Yes

80.2%
88.5%

78.5%
86.6%

85.3%
91.5%

85.7%
90.3%

77.0%

84.5%

1 Peer-Reflection - Yes
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Since participating in the Professional Learning Grant Program, many
educators reported spending more time on STEM instruction

Educators reported on the number of minutes they spent engaging in STEM instruction on a daily basis
before and after participating in the Professional Learning Grant Program. As shown in Figure 25,
educators reported increases in instruction after participating in the program. For example, 38.7% of
respondents reported more than 60 minutes of STEM instruction a day versus 31.6% prior to
participating. The percentage of individuals engaging in fewer than 20 minutes of STEM instruction each
day dropped substantially, from 23.2% to 8.7%.

Figure 25. Daily STEM Instruction Before and After Participating in Professional Learning

Prior 23.2%
-

B < 20 Minutes © 21-30 Minutes ® 31-40 Minutes = 41-50 Minutes ®m 51-60 Minutes ®m > 60 Minutes

Figure 26 depicts educators’ self-reported changes in daily instructional time devoted to STEM
instruction since participating in the Professional Learning Grant Program. A large proportion of
respondents (40%) indicated that their daily STEM instruction time increased over the course of the 2020-
21 school year. Just over half (56%) of respondents indicated no change in their daily STEM instruction
time. This includes many individuals who were already teaching at the maximum amount of time on our
survey scale (i.e., more than 60 minutes a day). Because they were already at the highest point on the
scale, we were unable to observe an increase in their instructional time. Therefore, it is possible that more
than 40% of respondents may have experienced an increased in daily STEM instruction time. Only 4% of
individuals reported a decrease in their daily STEM instruction time since they began participating in the
program.
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Figure 26. Change in Daily STEM Instruction Since Participating in Professional Learning

Increase
No Change

Decrease

The COVID-19 pandemic presented some challenges for STEM teaching,
including shortened instructional time, the virtual environment, and
educator fatigue

During interviews and open-responses in the UEPC

“The challenges with COVID have made Educator STEM Professional Learning Survey, some

this‘ year ur.1ique and it's been more educators discussed the ways in which the COVID-19
difficult to integrate STEM activities in pandemic impacted their ability to provide STEM-related
my classroom.” (Educator survey) instruction to students. Within these challenges, three

themes arose: 1) decreased instructional time, 2)
challenges associated with virtual learning, and 3) teacher fatigue. Some teachers described cuts to
instructional time due to shortened school days, which impacted their ability to cover curriculum and
engage in certain activities. Virtual school days made engaging in hands-on experiments challenging. For
example, in a distance-learning environment, educators would demo the experiment via a Zoom class and
then challenge students to do it with their family’s support, which some students did, and others did not.
Moreover, district and school safety policies around sanitation and staying six feet apart were also
challenges for hands-on learning when engaging in STEM learning in the school setting. Lastly, a few
teachers described feelings of exhaustion related to pressing pandemic-related needs, which impacted
their bandwidth to engage in and implement their professional learning. Here we share illustrative
examples about these three challenge areas.

Decreased instructional time

B Because we received the training during Covid and our school day was a shortened schedule, |
didn't apply the learning the way | would have liked to. I'm planning on implementing my learning
more thoroughly next year. (Educator survey)

B Covid has been influential on the amount of time | take to prepare for STEM and use to teach STEM
topics. We have shortened days so often times our team focuses on essentials and push STEM
learning to the back. When COVID is not a limiting factor we plan to have a better learning
environment and more time for STEM throughout the day and specific STEM lessons. (Educator
survey)
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The thing that hindered this professional development the most is COVID-19. As a result of COVID
19 our school day has been an hour and 15 minutes shorter each day. All curriculum areas had to
be cut in time. This is not helpful for STEM lessons and the science and engineering practices as well
as crosscutting concepts are critical thinking skills that develop over time. The shortened time for
this school year, | feel has contributed to a deficit in my efficiency as a STEM teacher. (Educator
survey)

Virtual learning

I was showing them [an experiment over Zoom], which got [the students] excited to do more
science experiments at home. | think a couple of [the students did science experiments at home],
but there’s not a lot of evidence of them trying it outside of themselves [reporting back to me].
(Educator interview)

With Covid, we didn't get to do as much [hands-on science experiments] because of manipulatives
and sanitizing and all of that. We taught science but it definitely wasn't like it has been in the past
with experiments. (Educator interview)

I'm tired of Canvas. I'm tired of zoom. I'm tired of technology failing while teaching STEM. Hands-on
experiences are so important for STEM. (Educator survey)

Teacher bandwidth

Teaching during COVID has made it really challenging to implement new SEEd STEM standards. |
had little science time allotted to science this year, so | feel like PD has been wasted because
students and teachers were not in the mindset to be pushed in STEM, as we were being pushed by
everything else related to COVID. | hope to increase my STEM teaching abilities in the future, but
this year was a rough one for STEM PD. (Educator survey)

Asking us about our attitude about our work after the worst year of education seems a bit ironic. If
anyone says they are loving their job right now. | will assume they really were not doing it. This
was an overwhelming year for everyone. (Educator survey)

This has been a demoralizing year to be a teacher. | have had no say in my own safety and
protection and have been derided and put down by my community when | expressed worry about
safety in the school settings. | have been asked to work twice as hard as other years. My fear is that
I will be expected to maintain the ‘work twice as hard’ to have integrated technology with labs and
teaching in the classroom without being given adequate time to do it...I am overworked and
underappreciated and close to giving up. (Educator survey)

Educator collaboration was highly appreciated and supported integration
of STEM content into lessons

Collaboration and the integration of STEM content into lessons were among the aspects that were most
discussed by educators in interviews and commented on in open-ended survey responses. The majority of
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educators expressed enjoyment related to collaboration and new learning. They also described how much
they learned from and with each other, which resulted in higher levels of STEM content delivery in
lessons. Educators referenced in-depth summer trainings and curriculum writing that supported their own
STEM learning while simultaneously helping them prepare for the coming school year. Once the summer
trainings concluded, Professional Learning Communities (PLCs) were one of the main avenues for
collaboration during the school year. Educators described integrating the Next Generation Science
Standards (NGSS) and Utah’s Science with Engineering Education (SEEd) standards into their
curriculum during the summer and into their teaching during the school year. Curriculum writing and
teaching STEM often occurred in an interdisciplinary manner. Educators described the planning process
as “interweaving” standards together. Some educators also expressed that in their context, they did not
receive the amount of support they would have liked from either their teaching team and/or school
leadership. Nonetheless, overall, educator confidence seemed to increase over the year, as did STEM
knowledge and STEM-related skills. The following quotations from educator interviews demonstrate how
collaboration expanded educators’ STEM understanding;:

B There were two [STEM trainers that] taught us and we took most of [the training] last summer over
Zoom, and then a couple of in-person [trainings] throughout the school year. It was nice to have [a
STEM trainer] there because | could ask, ‘This is what | just did. Is this what you're looking for?’ And
then she was able guide me through that [curriculum writing]. [The trainers] were supportive.
(Educator interview)

B [Ourschool] had 100 percent participation in the PD and in teams... to me, that's an outstanding
metric. We now have at least one new Project Based Learning unit in every grade from pre-K
through eighth grade, so nine grades worth of [STEM-related] PBL units were newly produced for
this year. (Educator interview)

B The people who trained us in the SEEd curriculum are excellent. It is my experience, however, that
there are problems with two things: 1. district admin and occasionally the leadership at my school
don't really care about how things are going for me or my students and are not interested in my
opinion or input; and 2. the people | teach with on my grade-level team are not interested in doing
any SEEd training or STEM training. | did most of it on my own, and they were not too interested in
what |l learned... (Educator survey)

B | have enjoyed patrticipating in this STEM professional learning. | have improved my teaching. |
have enjoyed learning from my peers. (Educator survey)
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Pilot survey results suggest that students of participating educators had
high levels of STEM achievement, confidence, identity, interest, and
engagement

To evaluate the extent to which the Professional
Learning Grant Program was associated with positive To what extent do students in

outcomes for the students of educators who participated

in the program, we piloted the UEPC Student STEM classrooms/ programs of
Survey in a single district during the 2021-21 school teachers who have received
year, as described in the methods section. Because this STEM Professional Learning

was a pilot in a single district, results from this pilot ) )
survey cannot be generalized to all students whose demonstrate increases in
educators participated in the program. A subsequent STEM interest, engagement,
addendum report will present and analyze educator confidence, STEM id entity,

survey responses to items measuring student outcomes d achi |
to provide further context and nuance. Figure 27 and achievement as a result

summarizes the results of the pilot survey. Noted with of teachers’ participation in
bolded text on the 1eft-hand side ofthe.ﬁgure, students QI-EM Professional Learning?/
responded to survey items about five different STEM

constructs — achievement, confidence, identity, interest,
and engagement. Below each bolded topic are the individual survey items included in the construct. To
the right of each construct or individual survey item is a percentage. This value represents the percentage
of responses that were either “agree” or “strongly agree” on a five-point Likert scale ranging from
“strongly disagree” to “strongly agree.”

Beginning with the first value in Figure 27, 95% of responses provided to survey items asking students
about their STEM achievement were either “agree” or “strongly agree.” Following this are the levels of
agreement for each individual survey item within the achievement construct. This figure demonstrates
that 95% of respondents agreed that they do well in STEM class activities, complete STEM homework,
help classmates with STEM classwork, and believe they can do well on future STEM assignments.
Slightly fewer (93%) of students agreed that they earn good grades in STEM courses. Collectively, these
responses suggest that students who participated in the pilot administration of the survey believe that their
STEM achievement was high.

Within the STEM confidence construct, 89% of survey responses were either “agree” or “strongly agree.”
Responses to individual survey items ranged from 87% to 93%. Similar to perceptions of achievement,
we found that STEM confidence was high among pilot survey participants.

As with confidence, 89% of responses to items measuring STEM identity were either “agree” or “strongly
agree.” We found more variation in responses to individual survey items within this construct. At the
lowest level of agreement, only 83% of students agreed that others asked for help with STEM. At the
highest level of agreement, 94% of respondents agreed that they were good at STEM and that they
understand STEM.

Agreement with items measuring STEM interest was 90% for both the overall construct and the
individual survey items. For the most part, pilot survey respondents agreed that they feel excited about
STEM instruction, that STEM instruction is enjoyable, that STEM materials are fascinating, and that they
feel positive about attending STEM courses.
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Within the STEM engagement construction, 82% of responses were either “agree” or “strongly agree,”
but agreement with individual survey items ranged from 79% to 89%. Students were less likely to report
at they raise their hand in STEM courses or talk about STEM outside of class (79%) and more likely to
report that they listen attentively in STEM courses (89%).

Collectively, these results suggest that students of educators participating in the Professional Learning
Grant Program had high levels of STEM achievement, confidence, identity, interest, and engagement. We
remind the reader that these results come from a single district and are not necessarily representative of all
students who educators participated in the program. Our 2021-22 evaluation will invite all participating
LEAs and schools to allow their students to take this survey.
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Figure 27. Students' Self-Reported Perceptions of STEM Achievement, Confidence, Identity, Interest, and

Engagement (Pilot Survey Results)

Achievement

Do well in STEM class activities

Good grades in STEM courses
Complete STEM homework

Help classmates with STEM

Can do well in future STEM assignments

Confidence

Do not feel nervous learning about STEM

Comfortable with STEM as other subjects
Not worried learning about STEM

Feel naturally good at STEM
Have a lot of confidence in STEM
Identity

See myself as STEM person
Classmates see me as STEM person

Teachers see me as STEM person
Good at STEM

Understand STEM

Others ask me for STEM help

Interested in STEM jobs
Want STEM job in future

Interest
Feel excited about STEM instruction
STEM class instruction is enjoyable

STEM class materials are fascinating

Feel positive about STEM classes

Engagement

Raise hand and share in class

Listen attentively in class
Ask questionsif | don't understand

Talk about STEM outside of class

Think about STEM uses in everyday life

95%
93%
95%
95%
95%
93%
89%
91%
87%
87%
89%
90%
85%
88%
94%
94%
83%
90%
90%
90%
90%
90%
90%
90%
89%
84%

81%

45|Page



STEM Action Center as an Intermediary

To evaluate the role of the STEM Action Center as an
What is the role of the STEM intermediary in facilitating and supporting the
Action Center as an intermedia ry Professional Learning Grant Program and educators,
. T . we examined UEPC Educator STEM Professional
7l faCIIItatmg and/or supporting Learning Survey data and interview data. In
STEM Professional Lea rning? particular, we considered survey responses provided
by administrators who were asked to provide feedback
about the STEM Action Center. Overall, we found
that the STEM Action Center provided meaningful support to schools and districts in the form of
resources, and to a lesser extent, direct services. Administrators viewed STEM AC’s efforts to support the
scaling up of professional learning favorably.

Administrators and educators positively perceived STEM AC’s efforts to
support STEM professional learning, provide resources, and to a lesser
extent, direct services

Administrators who participated in the UEPC Educator STEM Professional Learning Survey were asked
a series of questions about their perceptions of the STEM AC. As noted earlier in the methods section, 25
administrators from 12 unique districts participated in the survey.

When asked about STEM AC’s efforts to build capacity and practice of educators, administrators
generally reported positive perceptions. As illustrated below in Figure 28, in nearly all cases, the majority
of respondents selected either “to a large extent” or “to a very large extent” in response to the items about
STEM AC’s role in supporting professional learning. These responses represent the two highest values on
a five-point scale ranging from “not at all” to “to a very large extent.” For example, 60% of respondents
reported that the STEM Action Center provided repositories of high-quality instructional and other
materials to a large or very large extent. We also observed that perceptions of the STEM Action Center
were relatively high in regard to their ability to make available funds earmarked for capacity building and
provide professional learning resources, with 86% and 62% of respondents, respectively, selecting either
“to a large extent” or “to a very large extent.”
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Figure 28. Administrators’ Perceptions of STEM AC's Efforts to Build Capacity and Practice of Educators

Provided repositories of high-quality instructional and

50, 0, 0,
Facilitated networks and communities of practice among
19% 29%
grantees
Provided direct coaching, mentoring, or assistance to
38% 14%
school staff
Made available funds earmarked for capacity building 38% 48%
Provided professional development and/or learnin
resources
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In contrast, fewer educator survey respondents felt that the STEM Action Center facilitated networks and
communities of practice among grantees or provided direct coaching, mentoring, or assistance to school
staff (48% and 52%, respectively, selected “to a large extent” or “to a very large extent”). This finding
was corroborated by educator interviews. Educators expressed appreciation for grant monies that allowed
them to engage in new ways of STEM teaching and learning; at the same time, educators reported they
did not have direct contact with the STEM Action Center team members. An interview with a STEM
Action Center staff member provides context for this: “As far as professional learning, [STEM AC]
provides very limited actual personal learning. We support the districts and schools plans for professional
learning.” Importantly, interviewees who did interact with directly with the STEM Action Center team
reported having positive and supportive interactions, including resources and support for grant fidelity,
with the STEM Action Center:

B [STEM AC support] was usually through the district and so our district person, she has worked with
[STEM AC] a lot. So as far as learning from her what the priorities are from the STEM Action Center,
we were able to build that in there. But, as far as a direct connection, | did not get to have that with
them this year. (Educator interview)

B /'ve had great support, particularly from [STEM AC personnel], on grant fidelity. That's really
important, because if you're not doing your grant right, you're not going to not only get the money.
(Educator interview)

B /think that the support that we've received from the STEM Action Center is really the push behind
what we've done. | honestly don't think we would have done what we've done [without the grant].
That's just the bottom line. (Educator interview)

Overall, these results indicate that during the 2020-21 school year, the STEM Action Center tended to

serve more often as a provider of resources (e.g., materials, funds) rather than direct services (e.g.,
networking, direct support).
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Administrators viewed STEM AC’s efforts to support the scaling up of
professional learning favorably

“l appreciate the
support STEM AC
gives to school
districts in
funding these
programs.”
(Educator survey)

As part of the UEPC Educator STEM Professional Learning Survey,
administrators were also asked to rate the extent to which the STEM Action
Center supported the scaling up of professional learning. As with the previous
results section, we remind the reader than only 25 administrators from 12 districts
participated in the survey. As such, these findings may not necessarily represent
the perceptions of all administrators involved in the Professional Learning Grant
Program.

Summarized in Figure 29, we found that the majority of administrators held

positive perceptions of the STEM Action Center’s efforts to support the scaling up of professional
learning. In all cases, at least 62% of respondents reported that the STEM Action Center facilitated
resource acquisition via external organizations, collected and shared data to guide program improvement,
encouraged ongoing internal assessment, and established program quality standards “to a large extent” or

“to a very large extent.”

Figure 29. Administrators' Perceptions of STEM AC's Efforts to Support the Scaling up of Professional

Learning
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Discussion

Summary of Findings

This evaluation of the STEM Action Center’s Professional Learning Grant Program considered interview
data, survey data, and secondary data sources to understand the extent to which educator and student
outcomes were achieved, how program implementation varied by district/school, and what role the STEM
Action Center played as an intermediary. Key findings are summarized below in alignment with the three
major sections of findings presented in this report.

Key Finding #1: Educators had positive perceptions of program implementation, but there was
variation across programs

Professional learning was implemented differently based on the unique project and context. Only about
half of educators reported engaging in activities such as peer observation and co-teaching. Use of data
also varied; approximately four in five educators reported that they used student work or other data
sources in their professional learning communities, while the remaining 20% reported that they did not.
Despite this variation, a majority of educators had positive perceptions of program implementation.

Key Finding #2: The STEM AC'’s Professional Learning Grant Program generally resulted in positive
educator outcomes and increased STEM instructional time

Through interviews and surveys, educators reported positive outcomes as a result of participating in the
Professional Learning Grant Program. A majority of participants agreed that their participation in
professional learning resulted in positive STEM outcomes in six domains—efficacy/confidence,
knowledge, identity, skills and application of skills, and their ability to plan and integrate content.
Moreover, among educators who participated in video-based self- and peer-reflection, these outcomes
were particularly strong. Most notably, at least 40% of participants reported spending more time on
STEM instruction as a result of their participation in the program.

Key Finding #3: Student outcomes as a result of educators’ participation in professional learning
were strong, despite the challenges of the COVID-19 pandemic

Educators reported that their students had high levels of interest and engagement in STEM as a result of
their participation in the Professional Learning Grant Program. This finding is further substantiated by
pilot student survey results. Students in one participating district reported high levels of STEM
achievement, confidence, identity, interest, and engagement. Educators, however, did identify a number
of challenges in their efforts to provide STEM instruction this past year. Because of the COVID-19
pandemic, learning activities did not always go as planned.

Key Finding #4: The STEM Action Center provided support to districts and schools, supporting
efforts to scale up professional learning

The STEM Action Center provided extensive support to district and schools. As noted by educators and
administrators, the STEM Action Center commonly provided resources to programs and in some cases,
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direct services. Nearly all administrators agreed that the STEM Action Center provided funds and other
resources, while fewer participants reported received direct services such as coaching, mentoring, or
assistance. Most administrators agreed that the STEM Action Center supported their efforts to scale up
professional learning.

Program Considerations

We conclude our evaluation of the STEM Action Center’s Professional Learning Grant Program with
several program considerations. Intended to support continuous improvement efforts, these program
considerations were identified in light of our analysis of interview and survey data. These considerations
might guide the STEM Action Center’s future program planning in the 2021-22 school year as they strive
to strengthen STEM education in Utah.

Consideration #1: Place additional emphasis on the importance of differentiating STEM content to
meet all students’ learning needs

Nearly one in five participants did not feel they were able to differentiate STEM instruction and adjust
STEM content to meet the needs of all students. As professional learning resumes for the 2021-22 school
year, programs might benefit from placing additional emphasis on differentiation to ensure that all
students’ needs are met. A synthesis of research on best practices for STEM professional learning found
that programs are most effective when they help educators understand how content can be understood by
all students and how students learn (Hill et al., 2020). One strategy that may support educators’ efforts to
differentiate instruction is video-based reflection. We found that educators who engaged in video-based
peer- and self-reflection had stronger outcomes than those who did not. By received formative feedback
from colleagues and reflecting on their own practices, educators may be better equipped to tailor
instruction to students at varying levels (Radloff & Guzey, 2017). In the coming year, professional
learning communities might consider engaging in video-based reflection with an emphasis on
differentiation.

Consideration #2: Encourage educators to use a variety of data sources, including student work, as
a part of their professional learning

There is room for improvement in the use of data as a part of educators’ STEM professional learning
communities. Approximately one in five educators did not agree that multiple data sources, including
student work, were regularly used to assess the effectiveness of instructional practices. Research
continues to support the importance of analyzing multiple data sources within professional learning
communities, such as student work, to improve student outcomes (Vescio, Ross, & Adams, 2008).
However, educators may not have the requisite skills to use these data sources to effectively support
teaching and learning. To ensure that educators have the ability to utilize data, the STEM Action Center
might encourage programs to place additional emphasis on the importance of understanding and using
multiple data sources. STEM professional learning communities might consider identifying team
members with an expertise in data who could serve as coaches or leaders within their teams (Marsh et al.,
2015).

Consideration #3: As educators continue to navigate professional learning and teaching during the
COVID-19 pandemic, resume in-person support to the extent possible

During the 2020-21 school year, many educators struggled to participate in coaching activities such as
peer observation and co-teaching. In part, this may have been due to the COVID-19 pandemic. With

50|Page



COVID-19 safety precautions and limited in-person instruction in some school settings, many educators
experienced additional difficulties in navigating the logistics of observation, co-teaching, and meeting in
professional learning communities. As noted by educators, hands-on STEM learning activities were also
hampered this past school year for similar reasons. Looking ahead to the 2021-22 school year, educators
and students will likely benefit from increased in-person teaching and engagement. However, intentional
planning and engagement in activities such as peer observation and hands-on learning will be beneficial

(Cambridge Assessment International Education Teaching and Learning Team, 2019; Christensen et al.,

2015)

Consideration #4: Strengthen collaboration, particularly empowerment, among educators by
acknowledging achievements, encouraging participation in the creation of content, and pacing
professional learning appropriately

Professional learning communities involved in the Professional Learning Grant Program might benefit
from taking steps to strengthen collaboration, particularly empowerment. Approximately one third of
educators reported that achievements were not recognized, their participation in the creation of content
was not encouraged, and professional learning was not paced appropriately. Collectively, these findings
suggest that some programs might benefits from taking additional steps to empower all participating
educators (Garmston & Wellman, 2016; Kohm & Nance, 2009).

Consideration #5: Continue to strengthen the STEM Action Center’s capacity to serve as an
intermediary organization

In the spirit of continuous improvement, we conclude with a brief overview of best practices for
intermediary organizations engaged in work similar to that of the STEM Action Center. Intermediary
organizations play a key role in the implementation of education policy and programming through six key
roles (Turner et al, 2012):

Guide vision and strategy

Support aligned activities

Establish shared measurement practices
Build public will

Advance policy

Mobilize funding

We encourage the STEM Action Center to reflect on the extent to which the Professional Learning Grant
Program fulfills each of these roles. To ensure that the Professional Learning Grant Program has a lasting
impact on STEM education in Utah, the STEM Action Center might also consider program sustainability
and the extent to which districts and schools are equipped to continue professional learning efforts beyond
the duration of the program (Honig, 2004). By approaching the STEM Action Center’s role as one of
program leadership more so than program management, the organization can ensure that this work has a
lasting impact on educators and students in Utah.
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