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Executive Summary

Since 2016, the Utah Education Policy Center (UEPC) has been contracted by the STEM Action Center
to evaluate the effectiveness of the STEM Action
Grant Program). The purp®®f this evaluation is to understand the implementation of the program and
associated educator and student outcomes. TheZIZ2 evaluation expands on previous evaluation

including more extensive qualitative data collected through educator focus,gaodpobust survey data
collectionfrom educators and studenitscludinga larger administration of the Student STEM Survey

aftert he previ ous vy e a.Tle®mlopwingkey findrgy dummarize she reslts ofhn
2021-2022evaluationandrepresent highlights of the R&rant Program smplementatiorandimpact

A Key Finding #1: Program implementation primarily involved teacher training and professional
learning communities that were aligned with adult learning principles and several 6f &Jtah
professional learning standards, and reflected both increases and decreases-iewstrict
collaboration throughout the year.

A Key Finding #2: Over 80% of educators who participated in STEM Professional Learning
reported increases in STEM identitystructional skills, confidence, knowledge, and content
integration, and these outcomes were stronger for teachers who engaged-basietkpeer
reflection as part of their grant activities.

A Key Finding #3: More than half of students whose teachersigipated in STEM Professional
Learning reported increased achievement, interest, confidence, and engagement in STEM, and
educators noticed i mprovement more broadly in
understanding.

A Key Finding #4: The STEM Action Cemir provided essential funding, offered responsive and

flexible support, facilitated efforts to scale up professional learning, and connected some LEAs
with external resources.

Based on theefindings, the UEPC evaluation teadentified programconsiderabnsto inform the2022
2023 school yeé@r BL Grant Progranihe considerationgxpandonthe evaluation findingby offering
clear,actionable stepthat STEM AC can considém orderto bolster andmprovespecificcomponents

of the PLGrantprogram andto promote qualitymplementatiorandmaximal impact The considerations
are summarized belowyith a more detailed explanatigmovided in the final section of this report

A Consideration #1:Encourage school and district leaders to support and advyocaigucators
by soliciting their input in the design, content, and continuous improvement of professional
learning experiences.

)

Consideration #2:Leverage grant administrators as ambassadors of the PL Grant Program
among teachers t o eacepsamprdgrad Te&der ad Erthancepse ®fs
evaluation data for siteevel PL program improvement.

>

Consideration #3:Promote STEM identity as a goal of the PL Grant Program, for both teachers
and students, by creating a shared understanding of STEMydemdi providing support for
administrators and teachers to facilitate identity development through grant activities.

>

Consideration #4:Establish and lead communities of practice for grant administrators and
participating educators to increase consistemgy connections across districts, and to strengthen
program implementation, outcomes, and sustainability.
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Introduction

Professional Learning Grant Program Overview

Since 2016, the Utah Education Policy Center (UEPC) has been contracted by the STENC&wtigon

to evaluate the effectiveness of the STE@®M Acti on
GrantProgram) The purpose of this evaluation is to understand the implementation of the program and
associated educator and student outcomes. Ehssy 6 s eexparndgpraviousevauationsincluding

more extensive qualitative data collected through educator focus gemgasrobust survey data
collection(e.g.,UEPC Educator STEM Professional Learning Survey, Educator Collaboratien Self
Assesment Survey, and Student STEM Suryey

As the administrator of the professional learning provision of the H.B(2(B3), the STEM Action
Centerhas provideanling hybrid, and fac¢o-faceprofessional learningpportunitiefor K-12
teachersincluding:

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 ap
allowing the USBE, school distriady school to track results of the professional learning.

> > > >

Among t B044 phovisiorls &vas a manddteat the STEM Action Center provide high quality
STEM education professional learning telR educators. According to the STEM Action Centes thi
mandate is addressed through awardingyear or threg/ear grants to schools and districts who apply

and are selected based on identified priorities a
unique STEMrelated needsn the past yeathe STEM Action Center awarded new grants and continued
supporting ongoing grants, indicating that the ST

Program is reaching new audiences. The 202P evaluation of the Professional Learning Grant
Program sed a mixednethod design (i.esurveys and focus group® answer the following evaluation
guestions:

>

How is STEM Professional Learning implemented across LEAs? In particular, how do LEAs
attend to adult learning principles, professional learning ataisgdand collaboration?

What are the outcomes of teachers who participate in STEM Professional Learning?

What are the outcomes of students whose teachers participate in STEM professional learning?
What is the role of the STEM Action Center as an interargdn facilitating and/or supporting
STEM Professional Learning?

> > >

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, studertte United States underperform on

tests of scientifi@and, especially, mathematics literacy (National Science Board, National Science
Foundation, 2019). This raises a challenge for tH2kKSTEM educator workforce in the United States

whose members @h do not hold degrees in the STEM subject areas they teach (Hossain & Robinson,
2012; Leyzberg & Moretti, 2017; Swars et al., 2016) and, as a resiit,dudents are frequently

1Onuma, F. J., Rorrer, A. K., Pecsok, M., Weissinger, K., & Auletto, A. (2@20)ancing STEM Teaching and
Learning in Utah: An Evaluation of the Impact of the Professional Learning Grant Progitah.Education Policy
Center: Salt Lake City, UT.
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instructed by educators who do not have sufficient STEM content knowledgy (B et al., 2014,
Jensen et al., 2016; Joshi & Jain, 2018).

Inan efforttoaddressK 2 STEM educatorsd | ack of STEM experti
development and professional learning communities have been implemented (Burrows, 2015;eChiyaka

al., 2017; Fulton & Britton, 2011; Hudley & Mallinson, 2017). However, scholars have identified a

number of shortcomings to the United Statesdé appr
2017; Maltesest al, 2013; Rogers et al., 201&ther 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., 201643,
Jenseret al, 2016b). Activities such as mentorship and corspecific training may be benefal

(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 a
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

et al, 2011; Webb, 2015Fducators who participate in effe@ STEM professional learning abetter

able to improve and sustairethh r s fearning,ra¢chigv@ment, and interest in STEM subjects (Capraro

et al., 2016; Estapa & Tank, 2017; Fulton & Britton, 2011; Jensen et al., 2016a).

More recently, effortsat provide effective professional learning have been transformed by the GGVID
pandemicln the 20262021 school year, the pandemic vgél evolving,and its impact was widespread
acrosseducation, includinghallenges faced hgistricts participatingri the Professional Learning Grant.
Despite substantial improvements in treatment€fol1D-19 during the 2022022 school yeathe

shift into apostpandemic worldhas revealed lasting effects of the pandemic thatinfyence
approaches tprofessionblearningfor the foreseeable future.

TheCOVID-19 pandemicacceleratednline learningptions for studentasdistrictsattempted to
mitigatevirus outbreaksandmaintain consistency in educational instruction. As technologgustaking
a larger rolén educationBrown, Correll, and Stormer (2024)iggest that technology shoulldo take a
larger role for teacheengaging irprofessional learninddrown and colleaguepresent a frameworfor
professional learninthatdirectly incorporatethe evoling landscapef postpandemic education. They
advocate for virtual options for professional developmehich may include virtual professional
learning communities, coaching sessions, classroom observations, aeflatibn.

Methods

Evaluation Questions

This mixedmethodevaluationusedsurveys and focus groups answer evaluatioguestionsabout the
implementation and outcomes of tAR€EM Action CenteProfessional Learning @nt Programin this
report,we provide an analysis of program implemeit, educatoand student outcomgandthe STEM
Action Centeras an intermediary oagization.Tablel contains a summary of our evaluation questians a
well asdata sources.

2 Auletto, A., Scarpulla, L. F., Doane, M., Rorrer, A. K., Barton, A., & McDowell, E. (208dyancing STEM
Teaching and Learning in Utah: An Evaluation of the STI
(202021 School Year)salt Lake City UT: Utah Education Policy Center.
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Table 1. Evaluation questions and data sources

Data Sources

Student

Evaluation Questions Educator | Collaboration Educator
STEM
STEM PL Self- Focus
Outcome
Survey Assessment Groups
Survey

Program Implementation

How is STEM Professional Learning implemented
across LEAs? In particular, how do LEAs attend to
adult learning principles, professional learning -
standards, and collaboration?

STEM Educator and Student Outcomes

What are the outcomes of teachers who

participate in STEM Professional Learning? n n
What are the outcomes of students whose
teachers participate in STEM professional n n

learning?
STEM Action Center as an Intermediary

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

Data Sources & Analysis

To addressurevaluation questionsiata werecollected using instrumentiesigned byhe Utah
Education Policy Center (UEPO)hese instruments includéide UEPC Educator STEM Professional
Learning Sirvey,the UEPC Collaboration Selfssessmenthe UEPC Student STEM Outcome Survey,
and an educator focus grogpotocol.At least twodatasources weranalyzed to addregsachevaluation
guestion (se&ablel) to triangulae thefindings. In the following sulsections, we describe each data
sourceand the accompanying analytic strategy.

UEPC Educator STEM Professional Learning Survey

Survey and ResponseDverview. Districts and schools participating in the Professional Learning Grant
Program identified 2,97@acher@and administrators to participatethe UEPC Educator STEM
Professional Learning Surveln the spmg of the 20222022 school year, these individuals were invited
via direct email to complete the surv&ye received 628ompleted surveysesulting in a 21% response
rate.Participants were asked to seléntify as educators or administratofeachersepresented 95% of
participants (n=594) and administrators represented the remabirig=29).

The UEPC Educator STEM Professional Learning Survey contained questions that were aligned with
educatorsé professional | suehras panticipantusepotvideo eeflectiors |,
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instructional planning time, attributes of their STEM professional learaimdgelf-reported educator

outcomes. The administrator version o glurvey asked administrators to respond to items about their

pere pti ons of the STEM Action Center and their educ
who participated in professional learning and vitbesed reflection). The specific content of the UEPC

Educator STEM Professional Learning Survey isgmésd 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 topinalysis of VariancéANOVA) and posthoc analysis of

significat ANOVA results, such as Turkeyb6s Honest Sign

Participant Demographics.The figures and tables in this section of the report provide a demographic
summary of the teachers who participated in the UEPC Educator STEM Professamahd &Survey.

Most participantsg86.5%) were female and 124 were maleLess than ne percent of teachers identified

as nonrbinary andl.8% preferred not to share their gender identity. Participating educators were primarily
White (9L.7%) with approximagly 2% Asian, 2% Hispanic/Latin@nd2% multirace African

American, American Indian, and Pacific Islandachhad 0 or 1 responses (0%), and 1.6% of
respondentselectedi o t maeerodethnicityThirty-one percent dfeacherseported havingnore tha

10years ofteachingexperience, 24% la6 to 10 years of experience, 23%l®to 5 yearsof

experience, 21% lddl to 2 year®f experienceand 26 were new to teaching this year

Figure 1. Educator survey participants by gender Figure 2. Educator survey participants by
race/ethnicity
Gender Percent
Prefer Notto S 1.8%
e er. orto sy ° Race/ Ethnicity  Percent
Non-binary 0.5% X
Asian 2.1%
Male 11.2% . . .
Female 86.5% Hispanic/Latino 2.3%
: Multi Race 2.1%
White 91.7%
Other 1.6%

Figure 3. Educator survey participants’ years of experience

B More Than 10 Years 6-10 Years 3-5Years m1-2 Years Less Than 1Year

UEPC Collaboration Self-Assessment

Educators who participated in the Professional Learning Grant Program during th202@&khool year
(n=2,972) were ivited to complete the UEPC Collaboration S&#fsessmeniat the beginning of the
year (Fall 2021) and again at the end of the year (Spring 208@)UEPC Collaboration Self
Assessment was developed by the UEPC as part of its ongoing work in the astacohdd school

3 Utah Education Policy Center. (2020). Collaboration-8sessment. Salt Lake City, UT: Utah Education Policy Center.
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improvementand Leadership and Inquiry for Turnaround (LIFThe UEPC Collaboration Self

Assessment Survey instrument vagsignedo measure changes in collaboration practices over the

course of the school year in six domanigffecive collaborationcapacity building, empowerment,

intenional, improvemenfocused inquiry-based, and collective responsibilisach domain included

seven to ten survey iterrRespondents were asked to rate the extent to wimécbollaboration practice

was present in their STEM professional learning commuuoging a fivepointscale angi ng fr om fn
all 06 tooAextremely

While theFall administration of the€ollaboration SelAssessmerassessd collaboration prograAwide,

the Springdirect admirmstration to participants achoolsitesaimedto provide moraletailedresults that

could inform program improvement by sdedistrict. However, gring results could not be linked to fall

responses for comparative analyses. Thus, we are not ablegoecone i ndi vi dual s respo
their responses in the spring.

The fall administration yielded 534 responses and the spring administration yielded 552 reghdrafes.

the 26 unique districts that participated in @@laboration SeHAssesment 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 inBimeto varying response rates and small

sampé sizesn some districtsthis 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 districtlevel results via an electronic data dasdutol to suppordngoingprogram implementation and

i mprovement . I n addition to the STHidricthewel i on Cent e
responses, districts are also able to view their individual results and aggregated jvintgraiesults.

Our analyses of these data include the generation and interpretation of descriptive statistitas

Analysis of Variance (ANOVA)andpoestoc anal ysi s of significant ANOV.
Honest Significant Difference (HSD$pecifically, wecalculated composite measures of survey

responses by domairepresentinghe average percentage of educators wdpmrtedmoderate or extreme
collaboratiomnacrosgheitems in each domaiior both pointdn time (fallandspring). Results are

discussed imore depth in our presentation of results later in this report.

UEPC Student STEM Outcome Survey

TheUEPC Student STEM Outcome Surwegisadministered tatudents of all participating teachers

during the 20222022 school year. This survey measured stuilgerest, engagement, confidence,

identity, and achievement in STEM. Each construct was measured through multiple surn@y items

between five and eleven itemer constructOur analyses of these data include the generation and

interpretation of descripterstatistics as well as Analysis of Variance (ANOVA) and-ostanalysis of
significant ANOVA results, such as Turkeyo6s Hones

All survey items wereonafiypoi nt scal e ranging from s tWidnrglny di
each of the five STEM constructs included in the survey, we calculated the percentage of responses that
were either fagreed or fAstrongly agree. o0 Further

We received a total &#86 resposes in the administration tie UEPC Student STEM Outcome Survey.
As noted in

6|Page



Table2, participants were in gradegt@oughl2, with the most responses from seventh gradaus
presentation of findings describgsident results for the entire group, and we do not disaggregate by
grade level.
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Table 2. Student survey participants’ grade levels

Grade Level N
6 95
7 440
8 190
9 167
10 51
11 33
12 12
Total 986

Educator Focus Groups

The 20212022 evaluation included focus groups with participants of the Professional Learning Grant
Program to address key evaluation questiBasticipants includedistrict and schochdministrators

(e.g., district office staff, school principals/execatilirectors)the designated grant administrator for
their district, as well as teachdrem elementary and secondary scho®tse purpose othesefocus
groupswasto gain a deeper and more nuanced understandimgw the PL Grant Programvas
implemente from the perspective of thosethre field.A semistructuredorotocol was developed
gatherinformation abouparticipant§experiencesvith implementatioras wellas suggestions for
improving the grant program and future planning.

Districts receivig PL Grant Program funds were askegrovidethe UEPC withhames and contact
information ofparticipating educatoffer evaluation data collection purposése UEPC used this
information to send focus group invitations via emajpaoticipants fron83 districts Sixteen focus
groupswere successfully conducte@presenting 15 uniquikstricts(i.e., two of the groups represented
the same district). Each focus group included betweenand six participanend angedin length from
approximatehy80 minutes to one houkVhile focus groups were intended to include at least three
participantsthe majority of participating groups héslver than threeducatorsvho were able tattend
All focus groupsvere conducted virtually via Zoom, and each was recbaahe transcribed for analysis.
Analysis irvolvedthe use obpencodingto generateéhemesdrivenby thewords andopics brought up
during the conversatior{Saldafia2016).Key qualitative themes are discussed in standalone sections of
the report, anduotesrepresentingecondaryhemesare integratethto other sectionsas appropriatdo
add nuancand contexto quantitative findings.
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Program Implementation

To understand how implementation of the Professional Lea(RingGrant Program varied eass
program sites, we analyzedta from theJEPCEducator STEM Professional Learning Surey well
as focus groups witteachersaand administratordpthdistrictlevel andschootlevel). Focus group data
provided a sense fénow thePL Grant Programunds were usedcross districts and schooBducator
Surveydata and focus group comments, together, sought to hightightind to what extent program
implementation involveduiding theories of actiosharedvalues/visiongollective learningleadersip
support coachingrelational conditions, consisten@ndprofessional learning thagflects adult learning
principles

EQ 1: How is STEM Professional Learning implemented across LEAs? In
particular, how do LEAs attend to adult learning principles, professional
learning standards, and collaboration?

PL Grant funds were most commonly used by districts and schools to support teacher trainings
and professional learning communities, reflecting three of Utah’s standards for effective
professional learning

When asked in focus group discussiboss the PL Grant funds were used this school yeachersand
administratorglescribed two key aspectsinfplementationproviding training for teachers and
establishingrofessionalearningcommunities Notably, he use of funds for these educdmused

activitiesis consistent with the standards for professional learning, outlined in Utah state law H.B. 320

(2014) section 53/8-701* andreferenced in th&TEM ACPL Grant Program Request for Grant

Applications,st at i ng t hat effective PL Arequiresaursesfor i or it i
educator | earning. o

Teacher training occurred at both the school and district levels, and the topics and structure of training
sessions varied.opics included sybct area content (e.g., math), STEM integration, instructional
models/frameworks, and specific learning platforms (e.g., Gizmos). Training sessions were generally held
synchronously but varied in frequency and duration. In some districts, larger tisgsgigns were

followed by asynchronous work or smaller sessions at individual schools. In the quotes below,
administrators antbachergprovided examples of how teacher training occurred in five different districts.

A Well, it's brought up a lot, especially with the math and science and the new SEEd [Science and
Engineering Education] storylines. For [school name 1], for example, | lead out in presenting a lot
of PD [professional development] on the math side that aligns with our i-Ready grant, and | do
that anywhere from once to twice a month... On the [school name 2] side, the teachers, they're
split. They receive training with me in small groups at least once a month. Again, all geared
towards math or science... [Administrator]

>

So we wrote a grant to do the first year - actually we started last year, but this is our first year with
the grant of comprehensive mathematics instruction framework, professional learning to
develop additional - or deepen our math knowledge ourselves as teachers, but also the
pedagogy of teaching mathematics... The teachers come out probably about every three to four
weeks, but sometimes it's tighter, right? But it ends up being 12 sessions or so. [Administrator]

4 https://le.utah.gov/~2014/billstatic/hb0320.html
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)

We provided two two-day trainings for our teachers K-6. We trained 68 teachers plus our - there's
three facilitators and myself, that we took the training as well to continue that training
throughout our schools... [Administrator]

p>)

..Again with the same structure, so small personalized groups at schools hold with the
presentations. District level big trainings, and then asynchronous work...but all of it pushing an
instructional model that's focused on wonder sensemaking and problem solving. [Administrator]

p>)

We've had...what [school name] has deemed our completion for this STEM Action money. Due to
training sessions with the providers of these Gizmos, so we've met with their teachers and their
and analyzers, and their programmers, and we've gone through a couple of their exercises and
learn how to increase that depth of knowledge and how to modify the open-ended parts of it,
and how to scaffold with the more closing parts. [Teacher]

Another professional learning structure that was supported by PL Grant Program fupdsfesssonal
learningcommunities (PLCs). This reflectsatherPL standard based on Utah state Ewgr!

Bookmark not defined Error! Bookmark not defined. namely that effective professional learning
foccurs within |l earning communities. o While PLCs
focus, they all involved regular meetings and collaboration between at leasttvhe@rsOne of the most

common areas of focus for PLCs was reviewing student data to inform modifications to instftigson.
represents a third PL standard which stdteat ef f ecti ve professional l earr
and types of student, educator, and systklkrarl dat a t
Bookmark not defined Error! Bookmark not defined. For example, as a middéehoolteacher

e x p | a.i.witlke alr, PLCs, the otharighth grade teacher and | work really closely together, and we

evaluate data, we make modificatioAs administrator from the same district explained their process in

more detail:

A ..Sitting down as an instructional coach and being able to identify what instructional strategies
are being used, how the students are responding using that data to support the evidence that we
collect has been vital because, again, when you look at as the students came in, and then looking
at the history, and in looking at our proficiency levels decreased drastically due to the
circumstances we've been in for the past two years, it was nice to really be able to focus on, “Are
we growing? Are we closing that gap?” because as teachers, we know we want 80 percent of our
kids proficient...

Similarly, a teachein another districcharechow his chemistry department PLC meets to talk through
student data and plan modifications accordingly

A ..We tend to have a set date every week where we actually meet and look at student data and
start trying to figure out, how do we address these issues with these kids? How can we better
teach this part of the subject? Where are the kids struggling? What is a more effective way of
doing this? How can we modify this?

In other districtsheyond looking at dat®LCs were used to discuss successealengesand next
steps, as exemplified in the quotes below. @aehemlso noted that collaborating in their PLC is more
efficient than ifthey were to troubleshoot alone.

A It's been helpful also to the other chemistry teacher and | have met on a reqular basis, looking
through some of the chemistry labs and some of the units that we have coming up and seeing
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what labs work and what labs don't, which labs we really want to highlight, and which labs we
can expand and create those questions for... And so that's really what we spent our time and our
PLC time doing with this. [Teacher]

)

And because we [meet as a] PLC, and we have respect for one another, we're able actually come
up with ideas and start looking at different things. And somebody’s able to research on one area
while somebody else is doing something else. And so you don’t have one person that’s doing it
all, which is awesome and amazing because considering the other classes that | teach, and | am
the only person that teaches those classes here, if it doesn’t work, it’s all me... And so trying to
figure out why is this not working the way that it’s supposed can take me hours and hours and
hours because there’s nobody to ask, and there’s not a second rank to engage with. [Teacher]

A few PLCs had more specifformatsandareas ofocus such as book clutendlesson studieOne

di st bookclub@asdivided into two groupselementaryteachers andecondary teachergach group

met regularly to discuss a few chapters of a book, and between meetings they were asked to take what
they had discussed and implement it in their classrooms. As the district administrator explained,

A It was as simple as a book club, and then try something out... | think we'll build on that a little
more going forward, at least for our secondary teachers, but I'm so pleased. | am so pleased with
them just digging in and doing the work together, and really being a PLC.

While book clubs were discussitmased, lesson studies were focused on developing new lessons or units.
One district brought educators together in PLCs to build and pilot test online learning modules so that
their lessons would better accommodatelarid classroom model, with students both at school and at
home:

A So, we really built some communities there where they were working together to create lessons
that were more blended or that had a digital component that would be beneficial for kids who
are either in person or at home, and they really came together through Google Meet and other
types of IPLC-Instructional Professional Learning Communities — and they worked together, and
then, it was really great because they build these online learning modules... They taught them to
their kids and then, they came back together and did some revamping. They did a lot of lesson
study, | guess is what | would call it, last year as they went through this process of how “we're
going to merge these two forms of learning. It's never going away. We really need to think
through the SAMR model and how to embed some of these practices.” And so, they had some
really great opportunities to learn from one another in their PLCs, and they were able to
accomplish that through some technology, which was really cool. [Administrator]

Interestingly, onedministrator notethat there was a natur@nnection between teacher training and
PLCs in theidistrict. Specifically, strategies presented in training sessions were sharadibippting
teachers in their PLCs, spreading implementation more widely throughout schools and classrooms:

A Ithink it's been amazing to watch how those trainings have kind of started to seep into the
schools beyond the 68 teachers we trained. A lot of their PLC teams and other neighboring
classrooms have adopted some of those strategies as well. So I've seen that go out beyond just
the initial group we've trained, so that's been great. [Administrator]
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There was a lack of clarity among teachers about the allocation and usage of PL Grant funds in
some districts

In some district, teachersvho participated in focus groups were unclear aldgre anchow PL Grant
Program funds were allocatefis a result, it was difficult at times fegachergo differentide between
professional learning activities that were tied to the PL Gradactivities funded by other grants in their
schools/districtsOne teacher specifically expressed interest in knowing more about their school's
allocation and use of funds.

A I'm not sure which part is the grant. The administration would know better. [Teacher]

p>)

Yeah, | would agree with [name] in terms of like we're not ever actually told when we're using
grant money or where, what money is coming from where... none of us are actually told anything
about funding. [Teacher]

>

And it’s just one of those things if we don’t know how much money is actually in the grant, that’s
something that the administration deals with. And how much is allocated to each school because
I think - I'm not even sure how the grant works. | know that we’ve got some of it, and that’s all |
know... [Teacher]

p>2)

[I would like] maybe a clear way to see how much the STEM Action Center sends to our school.
Because sometimes we’ll ask for time off to prep and things like we did before, and we're told,
“No.” So maybe knowing how to access those funds more clearly and that kind of thing, or how
much went to our school. [Teacher]

Adherence to adult learning principles was a bright spot in educators’ experiences of PL Grant
Program implementation, along with shared vision, collective learning, relational conditions,
consistency, and theories of action

EducatorSurveyparticipants responded to various items measuring their perceptithes of
implementatiorof eight core fetures ofthe Professional Learning Grant Progrdmese cordéeatures
included shared values and vision; collective learniadfjerence to adult learning principlesational
conditions consistency and duration; theories of action; supportive andvietddadership; and coaching
and shared practicRespondents were askidreport the extent to which they agrekdt each feature
was presemntluring their PLGrant experiencesising a fivepoint scale: strongly disagree, disagree,
neither agree nor digree, agree, or strongly agreer some features, educators were asked to think
generally about their professional learning experiences, while for other features, they wereaasked
specifically about their professional learning communitiée.begin ar discussion of survey results with
ahighl ev el over vi ew o fofteedeeigh dore featubes @f enplemeqaErebiguse
4). Next, we provideheresults forthe individual survey itemassociated with eadhature We also
providefocus groupdatato offerfurthernuance anthsightsinto program mplementatia.

Figure4 allows for comparison acrogaplementatiorfeaturesdy showing theaveragepercenage of
respondents whid a @ d or fistr ongl withiaepchfeadude Baseédon an hnalysis of e ms
variance (ANOVA) ofthe implementatiofeaturesthere was atatisticallysignificant difference in

teaches delfreported rateof agreemenamongall eightfeatureqF=8.9, p<.05) This suggests that
certainPL Grant Programfeaturesvere implemented more strongly than othé&ss shown inFigure4,

85% of educators fiagreedo or Astrongly adgreedo
shared values and visiamd that they engageddollective learningThis was followed closely by

adherence to adult learning principles (844ging the ANOVA results, a pebibc Tukeys Honest
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Significant Differencevas calculated to determine whiichplementation features had similar rates of

agreement and which had meaningful differences in agreefiegethreearead along with relational
conditions(81%),consistency/duratio(81%), andtheories of actioif76%)d hadstatisticallysimilar

rates ofagreemeniThus overall, these six features of tnt(green bars ifrigure4) were present to a
similar degree in educatorsd experiences of progr

The two grantmplementatiorfeatures that hathe lowest raes of educator agreement were supportive

leadership 15%) and coaching (70%). When comparinganlevels of agreementherewasa

statisticallysignificant difference betwedhese twdeaturesof program implementatioand the features
discusse@bove This finding indicates that supportive leadership and coacbiragge barg Figure4)

were not as present across educatorsd experiences
features of th&L Grant.This pattern issimilar to what was found ithe 20262021 school year.

Figure 4. Educators’ agreement that implementation of the PL Grant Program reflected eight core features of the
grant

Supportive and Involved
Leadership

Coaching and Shared Practice 70%

7

n
X

Shared Values and Vision
Collectve Learning
e nciples
Principles
Relational Conditions
Consistency and Duration
Theoriesof Action

Note:Based on an analysis of variance (ANOMAgre wa a statistically significant difference in

t e a c h ereported ratesloffagreement amahe eight implementaticieatures (F=8.9, p<.05)A
posthoc Tukeyds Hone s testShovwed thahe aceasrofuppbriivé [éaderskimandce
coachingandshared practice (orange bars) had sificantly lower rate of educator agreement
compared to the other six features (green bars).
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Shared Values and Visiorof PL. Survey items related tdnared values and visiassesshe extent to
which valuesnorms, and behaviothat fosteithe creation andustainabilityof professional learning
communitiesare present amorgarticipating school stafDverall,86% of educatoritheragreed (50%)
or strongly agreed (36%hattheir professional learningpmrunitiescultivatedshared valugand vision
among participantéseeFigureb). R e s p o nlevel of agge@merdcross six items related to this
construct rangettom 80% to 90%. Iltem-level analysishowedhat the highest level @igreementvas
thatshared valuesupport norms of behavitinat guide teaching and learniriche lowest level of
agreementvasthatthere is a collaborative process for developing a shared vision amonghstaffh

still almost 80%of educatorsagreed wih that statement.hese results suggest that grvironment and
normsfor shared values and visitiave been establishdalit the substantive processeay be less clear.

Figure 5. Educators’ agreement that their professional learning community cultivated shared values and vision
(“In my STEM professional learning community...")
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Collective Learningin PL. Collective learnindocuses on the extent to whiphrticipating school staff

have opportunities to build relationshjgsgage in dialogue and inquirgnd learn togethen

professional learning commuigisto improvetheir instructional practicepproximately85% of

teachers selfeported that thegigreed (50%pr strongly agree@@5%) that their professional learning
community involved collective learning. As shownkigure6, the level of agreement by iteranged

from 80% to 88%. The item with théhighest level of agreemewasthat therearecollegialrelationships

among stafthat reflectconmitment to school improvement efforiehe lowest level of agreement for
educators was that their team collectively analyzed multiple sources of data to assess the effectiveness of
instructional practicedHowever, this item still had 80% agreement amanmgey respondents. In focus

groups with educators who described their PLCs, analyzing data was mentioned frequently, as discussed
earlier in this section, but all of the examples shared were about student data. While many PLCs analyze
student data, it maye less common to incorporate other/multiple sources of data (e.g., student and
teacher data).

Figure 6. Educators’ agreement that their professional learning community involved collective learning (“In my
STEM professional learning community...")

—
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9%
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Adherence to Adult Learning Principlesin PL. Adherenceo adult learningprincipals addressethe
importance oprofessional learning designed to addtesshes Gnique learning sty needs, and

previous knowledge duringrofessioml learning experiensas well as the ability to make the PL
applicable to practicéAcross Educator Survey respondents, 84% agreed or strongly agreed that their
experiences in the PL Grant Progreaflectedthe principles of adult learning. When lookiat

individual items(seeFigure?), the highest percentage of educators agreed that they obtained new skills
for personal needs (90%) and that they were provided with suggestions and resources that were
immediately applicable tdeir work (90%). The implementation of these two adult learning principles
was corroborated in focus groups with educators across districts, who shared examples of teachers
developing new skills and receiving useful suggestions and res¢sesesmmentdelow).

Figure 7. Educators’ agreement that their professional learning experiences adhered to adult learning principles
(“My STEM professional learning experience...")
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)

I actually was really sick [during] the last [training]. So | wasn't able to go and the PowerPoint and
the supplies that she gave me, | can easily go look at that and | can say, okay, this is what they did
in that class. So | mean the — not, yeah, the supplies but also the resources that came with the
supplies, the - all of it was just easy to use, easy to — well thought out that kids could do it too.
That was - it wasn't just like here's this, figure it out. It was like, okay, this is a good way to think
about it so kids could think about it this way. [Teacher]

p>)

I think probably the professional development time that we have to just actually sit down and
practice, learn something hands-on is the most effective. | know whenever I'm faced with a new
piece of technology, | like to just have someone come in and guide us through, and be able to
play around with it a little bit and get comfortable with it. Then, see some examples maybe of
how it's been used... Teachers are busy. You know this. To have someone come in and say, this is
the thing. Here's a few ideas about how you could implement this next week in your class, or
here's some ways to think about how you could use this are really helpful. [Administrator]

p>2)

We also have a - | don't know what her role is, but at staff meetings, she brings ideas that are
related to STEM that we can use in our classrooms, and so, that's been great, because she'll come
in and say, “Hey, had anyone seen a merch cube? This is a merch cube. You could use this in
pretty much any class. Here's how it works and here are the things that go here.” And she has a
lot of great ideas of how to incorporate things. [Teacher]

)

I just think that how it has supported me as a science teacher is just the resources that the district
has purchased probably with the funding that they have received so that | can implement them
in my class. [Teacher]

>

I was working with a particular teacher at the school that | service and we were talking about
appropriate questioning and getting the students to start not only answering questions that the
teacher poses. So there's the two-sided; there's the pedagogy point where the teacher has to do
appropriate questioning with, you know, is this a leading question, is this a prodding question.
And then there's also students need to generate those questions. And so that's one of the
instructional skills | was working with her and we sat down and did some planning together and
then she went and implemented and she came back and...one day she said, “Oh, my lesson was a
disaster,” and | said, “Well, let's talk about it.” And so then we talked through it and then she goes,
“Okay, I'm going to go back and try again.” And she went back and tried again and she said, “It
was outstanding. It was so great. And the kids were so engaged and they were starting to create
those questions and things like that.” And so sometimes for me those instructional skills is,
number one, getting them to try something new and then try it again if it doesn't go well the first
time. [Administrator]

The three items with the lowest agreem@i@% to 81%)in figure 7 (Adherence to Adult Learning

Principleg involved various ways that educators could have participated in the design and evaluation of
their professional learning experiencisline with survey responsed)dse principles of adult learning

were discusgkin focus groups much more raréan the principles discussed abo&dministrators

from only two districts indicated that teachers had input in the design or content of their professional
learning experiences:

A ..Isay to my [instructional] coaches, “What are the programs that you would like to enact?” So, it’s
provided this creative license for my coaches to use, you know, student data and teacher data,
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because we do send out surveys to teachers, and to create targeted Professional Learning in
STEM leadership to respond to the needs of the teachers in the district.

>

What we did is we created a plan with a menu of choices, optional for pre-K through 12, and we
tried to make them just general learning with, well, in my case, a focus on SEEd [Science and
Engineering Education], understanding SEEd and implementation of science better in our
classrooms. We had a variety of things that teachers could choose from. One of them was a book
club...

Relational Conditionsin PL. Relatioral conditions refer to theulture relationship, andinteractions
amongschoolstaffin their professional learningpmmunitiesOverall, 82% of survey respondents
agreed that their professional learning community supported relational conditions, witbviedm
agreement ranginigom 69% to 90% (sekigure8). Educators agreedost with the statement that caring
relationshipsexistamong staff that areuilt on trust and respect (909 contrast, 69% of educators
agreedhat outstanding achievemdatecognizedand celebratetegularly, withless tharonethird

(31%) stronglyagreeingwith this item.

Figure 8. Educators’ agreement that their professional learning community supported relational conditions (“In
my STEM professional learning community...”)
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Consistency and Durationof PL. Survey items related tansistency andurationof PL refer to the

pacing and duration of professional learning experieimctee PL Grant Prograntducators agreed

overall (81%) that theirnpfessional learning experiences reflected appropriate consistency and duration.

As shown inFigure9, the itemlevel agreementangedirom 70% to 90%, with 9 of 10 educators agreeing

that they had time to practieenewskill in their classroom betwegmofessional learningxercises. This

was also discussed frequentlyteychersn focus groupd for example, one teacher noted that the most
beneficial par t mdtructols eomegin anchwe waraable tb weaeigtrirctionfand

then we were able to actually teach in our classroom, and we came together and discussed what worked,
what didndédt work, anWhihent weaddetsyhatd apgpontunit
learned, only 69% of survey respondergported participating in professional learning lasting two or

more consecutive days. The duration of professional learning sessions was not commonly discussed in
focus groups, though some participant sprofessiormld a fis
learning sessions being shorter in duration but more frequent and consistent throughout the school year.

Figure 9. Educators’ agreement that their professional learning experiences reflected appropriate consistency
and duration
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Theories of Action.This sectiorof the surveyaskel educators about thextent to which their

professional learning community activitieflected PL Grant Program theories of actiOmerall, 77%

of educators agreed that their profesaldaarning community was implemented following theories of
action Itemlevel agreement ranged from 66% to 84% (Sigere10). The highest percentage of teachers
(84%) agreed that they analyzgtddent work to improve teachingalearningand the lowest

percentage of teachers (66%) agrded they wrote assessmetdgnatch statéearning standards.

Figure 10. Educators’ agreement that their professional learning community followed theories of action (“In my
STEM professional learning community, I...")
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Supportive leadership—one of Utah’s standards for effective professional learning—as well as
coaching are areas of lower implementation of the PL Grant Program

As explained earlier in the repothe twocore features of the Professional Learning GRangramthat

had the lowest rates of educator agreement were supportive and involved leadership (75%) and coaching
and shared practice (71%). These two areas of implementation had significantly lowesflevels

agreement when compared to the six other features outlined in the previous(§e@4, p < .01).

This suggests that supportive leadership and coachingwere as present across edu
in theprogram ashe other features of thgrant.In focus groupsachers did not address the role or
involvement of leadership, likely because district and school leaders were present in most of the groups.
Focus group participants discussed some aspects of coaching and shared practicespgocthrites

for instructional coachinghoughthey did not mention other aspects, such aeaohing. Overall, these

two areas may be opportunities for more intentional, consistent, and widespread implementation across
districts and schools receiving Farant funding.

Supportive and Involved Leadership.Supportive and involved leadership refers to scheaaders
providingaccess to informatin, sharing responsibility for student outcomes, anpporting schodtaff

while also empowering them to makecd@ons and create chandéreequarters of ducatorg75%)

agreed that their school leadershigssupportive and involved (75%). As showrHigurell, the item

level agreemerfbr this implementatiofieatureranged from 71% t@7%. The highest percentage of
educators (77%) agreed that leadership and staff share accountability for student learning. On the other
hand, educators agreed least that staff have opportunities to initiate change (71%) and make decisions
about school igges (73%). This is consistent with findingdated taadult learning principles, discussed
previously, which had the lowest rates of agreement for items about educator involvethemeign of
professional learning. School leaders may have opposariibetter facilitate educator input and
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advocate for their voice in decisionaking. This area of growth is especially important given that
p refl
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Figure 11. Educators’ agreement that their professional learning experiences included supportive and involved

leadership
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Coaching and Shared PracticeSurvey items related tmaching andgharedpracticeaddress
opportunities that participants have to engageoaching/mentoring, eteaching with other educators,
and learing from peesin their professional learning experienc&pproximately 71% of educators
agreedhattheir professinal learning involve@doaching and shargatactice. Iterdevel agreement
ranged from 41% to 86% (s€&gurel?2). The items wih the highest agreement focused on opportunities
to apply learning and share results (86%) and opportunities for coaching and mentoring(8b¢4s
finding was supportetly focus groups discussioaboutapplying STEM instructional practicesd

receiing feedbackrom peers andoaches
instructional coaching:

For

exampl e,

one teacher
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A To speak to your question about like, how do we implement this with instructional coaching - so,
we have - we've been working with videoing each other and doing some reflection questions on
our own practice by using various rubrics through Canvas to give each other feedback to help us
reflect to ourselves. We do it once a quarter, and then, we have a peer that specifically reviews
our video and gives us direct feedback with regards to maybe concerns that we've had or with
regards to the rubric that has been set by the grant leader. And we occasionally have STEM
Action Center lunches where we get together and we kind of discuss across campuses. Often, it's
affiliated with a professional development day so, we have multiple locations together, not just in
our own particular building, where we can be discussing some of those - our different practices
and implementation with STEM... And then, we always have instructional coaches that we can
counsel with in terms of specific concerns that we have as well.

Figure 12. Educators’ agreement that their professional learning community involved coaching and shared
practice (“In my STEM professional learning community...")
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The item related to coaching and shared practice thahk#mlvest percentage of agreement (41%) was
Astaff meamebeh sl eéesvsons. 0 | mated ieero across allimpkementatisn t h e
features, and it was 25 percentage points below the item with the second lowest agreement (61%, in
theories of action). Gteaching wasnly mentioned byne administrator across all 15 districts
representeth focus groupsThis may be due to teachers not bgingvided withopportunities to co

teach in their schogler that ceteaching was ndeasible this year due &taffing challenges.

Collaboration with peers was a key feature of educators’ professional learning experiences, and
effective collaboration increased overall from the fall to the spring

Collaborationwas a keycomponenb f e d uegparterces $ndhe PL Grant Program, as evidehged
both survey anébcusgroup dataTo understand collaboration professionalearning communities
acrosghePL Grant Prograngducators completeatie UEPC Collaboration Sessessmentwhich
assessethe sixdomainsof effective collaboratiom the Fall of 2021 andgain inthe Spring of 2022
These sixdomainsare collective responsibilityinquiry-basedimprovementfocused intentionality;
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empowermentandcapacitybuilding. Respondents were asked to rate the extent to which collaboration in
their STEM professional learning community reflected various items related tdeaein.Table3
outlinesthesedomainswith an exampleurveyitemand supportingjuotefrom educator focus groups
whichdescribep ar t i ci pant sdé experiences.

Table 3. The six domains of effective collaboration with example survey items and focus group quotes

Example Survey Item
Domains of (“Collaboration in our

Effective STEM professional Example Focus Group Comment
Collaboration learning
community...”)
Collective Provides structures for| A But one thing that we added this year was a

responsibility accountability learning partner for every school for every teacher
that’s at their school. So there’s more day-to-day
accountability, and we’ve seen success in that
area... [Administrator]

Inquiry-based | Promotes routine A ..That video club was way more bang for the buck
feed!och seeking and because you don't have to do anything, just bring a
receivng video one time and give each other feedback, right?

Like, ‘It's no big deal. You just come and eat dinner
with us and we have a great time.’...And they
always go home with a handful of ideas.
[Administrator]

>

Improvement Is datainformed ...In what you would call your STEM PLCs, we've
focused held data meetings to go over our math data and
try and support that implementation of number
sense and number talks in our schools.
[Administrator]

p

Intentionality Allocates time for ..When we come together during those meetings
collaboration each month, it’s during that time that | would say
we’re very much engaged in learning... So it’s that
opportunity to collaborate when we’re together
and think deeply about our practice, and how we
can adjust and improve it so that our students will
benefit from that. [Educator]

Empowerment | Encourages and A ..Adirect quote from several of our participants in
celebrates riskaking those trainings was ‘I've left this training energized
and ready to try new things.” And | thought, ‘That's
what we're looking for," because to integrate
STEM that's what it takes; you have to take some
risks and changing your practices from what
you've always done to something new is a
challenge, especially in the current context...
[Administrator]
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Capacity
building

Is flexible in structure
and allows for
spontaneous
collaborations

A

..A lot of our stuff tends to be just like, hey, we met
up in the teacher's lounge and I'm giving this
subject right now, can you do something with that
in your math class? Or like...I teach biology and

chemistry and so | was teaching error bars on
graphs for the science section and | talked to the
math teacher and was like, ‘So did they learn
standard deviation? Is that something you can add
in in the next couple of weeks?’ And he'’s like,
‘Yeah, sure, not a problem,’ right, and so and | feel
like our school - because we're just we're small
enough that we can really - we all know or at least
have an idea of what's going on in the other
classes and they're pretty helpful for just like
informal collaboration... [Educator]

Educatorgatedeachcollaborationtem on a fivepoint scale: not at al§lightly, somewhat, modately,

or extremely Figure13 showsthe average percentage of educators who reported moderate or extreme
collaboration across the items in each donadieffective collaborationOverall, teacherand

administrators reporteh ncrease ircollaborationfrom fall to spring ofthe 20212022 school yeailhis

is a markedmprovemenfrom| a st vy e awhibhsshowea a detreéase in collaboration from the fall
to the springThedecrease waattributed tochallengestemming fronthe COVID-19 pandemicand this
year 0s r ethaipandeamiaslategianhalengesvereno longer hinderingollaborationin
professional learningpmmunities.

Figure 13. Educator reports of moderate or extreme collaboration, by area, in their professional learning
communities in Fall 2021 and Spring 2022

[0)
Collective Responsibility 71%
75%
80%
Inquiry-Based
A 83%
[}
Improvement-Focused 81%
83%
[0)
Intentionality 75%
80%
77%
Empowerment
79%
72%
Capacity Buildin
P ° 76%

Fall m Spring

24|Page



However, changes in collaboration varied by district, and collaboration decreased in some

districts from the fall to the spring

While collaborationin professional learnmncommunities improveffom thefall to the springacross
districts there wasubstantial variatioby districtin rates ofcollaboration (moderate or extrem&gable
4 showstherange ofdistrict-level collaboratiornratings foreach of the six domains of effective
collaborationDistrict-level ratingsepresent the averageoportion of teachers ia givendistrict who
reported moderate or extreme collaboration for the items in each ddtoeatl. six domairs, the
minimum distict rating in thespring was lower than the minimum rating in the, fallggesting that

collaborationin some districtslecreasefrom the fall to the spring

Table 4. Range of district-level ratings of moderate or extreme collaboration for the six domains of effective

collaboration

Collaboration Domain Min Max Min Max

Empowerment 29.6% 93.8% 5.6% 100.0%
Capacity Building 20.0% 92.1% 11.1% 88.6%
Collective Responsibility 31.3% 89.5% 18.8% 91.7%
Inquiry-Based 35.7% 97.7% 26.2% 100.0%
Improvement-Focused 18.8% 98.7% 16.7% 100.0%
Intentionality 40.0% 98.9% 0% 97.5%
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STEM Educator and Student Outcomes

To evaluate the extent to whithe STEM ActionCented s Pr of essi onal wasar ni ng G
associated witlpositive educator and student outcomesanalyzeddata from the UEPC Educator

STEM Professional Learning Survelie UEPC Student STEM Survyeandfocus groupdata We

explorededucator outcomes in tiellowing STEM areasidentity; instructional skillsteaching sel
efficacyandconfidence knowledge and planning and integration of STEM contétudentoutcomes

that will be discussed, both specific to STEM and more broadly, include student achieveieest,
confidencegngagement, understandingdivledge, anddentity developmentWe alsoconsidered how

participation in théProfessional Leaing Grant Programwvas associated witthanges ifnstructional

time devoted to STEM

EQ2: What are the outcomes of teachers who participate in STEM
Professional Learning?

The STEMPL Grant Progranaimsto support effective professional learning for educators across school
levels and districtsAs mentioned abovenithe Educator Survey, five specific outcornéparticipation

were assessddr educatorsSTEM identity; STEMinstructional skills;STEM teaching selefficacy and
confidence STEM knowledge; and planning and integration of STEM contéath outcomevas

measured through multip{between 6 and $urvey iters. For each item,aspondents wengresated

with afive-point scalgranging from strongly disagree to strongly agre®) askeavhether they agreed
thattheir participation in STEM PL lethem to implemenspecific practices related to each outcome
Teachers anddministrators also discussdmgeoutcomesiuring focus groups/hen asked about their
experiences in the PL Grant Progrdfocus group quotes are integrated throughout this section to

provide examples of each outcome in the words of educators, and to add nuance to the survey findings.

Educators indicated that they improved in a variety of STEM outcomes as a result of
participating in the PL Grant Program, especially developing stronger STEM identity

E d u c aoveratl STEM outcomeconstructs were calculatéy averagingpercent agreeent(agree or
strongly agreefor all items withineachconstructOverall the highestateof agreementor teaches
(92%)wasrelated tagrowth inSTEM identityas a result of thEL Grant ProgranfseeFigurel4). The
lowestrate of agreemen(83%)wasin planning andntegrationof STEM @ntent though this was a key
theme in educator focus group discussi@erall, teacher outcomes were positiabove 80%jor
those taking part in theL Grant Program

Figure 14. Educators’ agreement that their participation in STEM PL led to growth in five key outcome areas

STEM Identity

STEM Instructional Skills

STEM Teaching Self-Efficacy and Confidence
STEM Knowledge

Planning and Integration of STEM Content
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Educator STEM Identity Asillustrated inFigure15, almost allteacherg91%) reported an increase in
STEMidentitywhile taking part in th€L Grant ProgramNotably, teacher reports of STEM identity
were significantly higher than reports of otl®rEM outcomegF = 12.11, p < .05)suggesting that
identity development was the most prominent impact of the progngrerticipatingteachersThe item
level agreemenin the STEM identity construcangel from 82% t097%. Teachers agréenost that they
felt part of a community of teachers (97%nd43% of teachers strongly agtbeith that statement
However, they agredeast(82%)with the statement that they enjoy the scientific way of thinking.

Figure 15. Educators’ agreement that their participation in STEM PL impacted their STEM identity

ya 3%
| feel part of a community of teachers who teach or _—
integrate STEM content
| can influence my students to become STEM literate |5_
| can help my students view STEM as valuable in their |6_
lives
fessonsl leaing that nvlves teaching or.. 720 MNSSH MM S
professional learning that involves teaching or...
| want to continue teaching or integrating STEM I 8% _
content in my instruction
r 3%

m Strongly Disagree  m Disagree Neither Agree nor Disagree  m Agree & Strongly Agree

Although STEM identity was the area with the highrag¢ of agreement on the Educator Survey, it is

interesting to note that identity development was rarely mentioned by teachers and administrators in focus
group discussions. In fact, across the 15 districts represented in focus groups, there were only two
comments about teachersdé6 STEM identity devel opmen
Program (see below).

A I'would also say a greater STEM identity [has been a benefit of the professional learning for
teachers]. Though, you know, we're not just — we're talking about this through a math lens and a
science lens, | think because of the SEEd [Science and Engineering Education] standards, it's so
focused on some of those science and engineering practices that teachers do walk away saying,
“Hey, I'm not just a science teacher or a math teacher, but I'm teaching STEM as well.”
[Administrator]
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A Students just are believing that they are good at math, and that they can do it. And then I think
our elementary teachers a lot of times are pretty terrified of math, and they are feeling stronger
math identities themselves. [Administrator]

Educator STEM Instructional Skills. Overall,90% of teachers selfeported that theiSTEM
instructional skills increaskas a result of participating in tiR. Grant PrograniseeFigurel6). The
item-level agreement randdérom 82% to 95%. Teachemgreednost that they can communicate
appreciation for studeontributionsto STEM concepts durinigstruction(95%). Teacheragreedeast
that they ca plan lesons tailored to each studéns | e a r (B20o))vgth dnequaetdr 6% of
teachers strongly agrieg with that statement heseresultsdemonstratémprovement from last year,
whenonly 18% of teachers strongly agraddt they can plan ST lessondor differentlearninglevels

Figure 16. Educators’ agreement that their participation in STEM PL impacted their STEM instructional skills

i dring ineorton o M coneepts S%L ST e
contributions during instruction on STEM concepts
| am able to create a relaxed atmosphere during ‘ 8% _—
instruction on STEM concepts
o ecromon o1im comeems 0 o [ e s
instruction on STEM concepts
O emeiomon Tih comeepre 10 o [ e e
instruction on STEM concepts
| can ask probing questions during instruction on I 9% _
STEM concepts
| can help keep class discussions or activities about ‘ 10% _
STEM on track
| can help students apply their STEM knowledge to I 10% _—
real world situations
| can gauge student comprehension of the STEM | 12% _
materials | have taught
I can plan STEM lessons based on each student's _
learning level I 15%

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

Sone teachers and administrators discussed improved instructional skillg docins groups, most
commonly related to questioning, as reflected in the two Educator Survey items about asking thought
provoking and probing questions during STEM instruction. For example, one administrator described
how she observed a math teacher ussstjons to guide student understanding:
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A

I was able to observe a math lesson, and [the teacher] masterfully followed what would be called
a solidified lesson. So where the kids have been introduced to a concept and should already kind
of surface some of their learning about it, and then through a series - a string of related questions
she rather - it was just a worksheet, but [the teacher] turned an ordinary worksheet into almost a
sieve that the kids went through, where they’re wide open at the top and there’s lots of things
going on, and then as she got further and further down the kids just knew it. They just knew
exactly where it was supposed to go. And by doing that she captured all of those little stragglers
at the top of where maybe they were thinking a little off, but by the time they got to the end, just
because of the way she orchestrat’d the lesson and the discussion she had with the kids and the
way she posited what they were learning, it was just beautiful...

Interestingly, one administratouggested that educators may not associate these new instructional skills
with STEM education in particular, but as broader improvements in their role as teachers.

A

I think that [teachers] would say that it’s really helped with their knowledge of curriculum, but it’s
also really helped bolster their pedagogical awareness as well. So, many of them are - we're
trying to teach good pedagogy as we’re implementing so, three-dimensional science practices -
what that looks like, how to make the shift from a lecture-based classroom to an inquiry-based
classroom... So, I think that that’s what they would say. | don’t know if they would use the word
“I'm a better STEM educator” but | think they would use the word, “I'm a better educator.”

29|Page



Educator STEM Teaching Sel-Efficacy and Confidence Most educatorq87%) agrea or strongly
agreedhattheir STEM teaching slf-efficacyandconfidencemproved as a result @articipatingin the
PL Grant Progran(seeFigurel7). The itemlevel agreemetifor this constructangel from 79% to 93%.
Teaches greement was highestth regard to theiability to teachandintegrate STEM concepts in
theirinstruction(93%), and agreement was lowesth the statement that thepntinuallyfind better
waysto teach EM concepts

Figure 17. Educators’ agreement that their participation in STEM PL impacted their self-efficacy and confidence

2%
and Confidence
| can teach or integrate STEM
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teach or integrate STEM
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B Strongly Disagree  m Disagree @ Neither Agree nor Disagree W Agree M Strongly Agree

Confidence wasilsodiscussedby teachers and administrators duriagus group discussiofducators
explained thaattending training sessions/workshops amproving their instructional skillsftenled to
increased confidence.

A It has improved my instructional skills. So, I can teach 3D [three-dimensional]. The planning and
the integration, so we can integrate this new chemistry core. It has definitely given me
confidence as | go into teach. [Teacher]

p)

| feel like for sure the confidence part [stands out for me as an impact of the grant]. Like | think
I've done this a couple of times, now, like the actual like CMI [Comprehensive Mathematics
Instruction] training as well as all the collaboration pieces of it, obviously, which is like a daily
thing. But that has like definitely increased my confidence. And then also I feel like satisfaction,
because | feel like that - like with that confidence comes the satisfaction of | feel good about
what I'm doing, | feel confident about what I’'m doing and I'm able to instill that in my kids and in
my team. [Teacher]
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p>)

I really think that our instructional skills, fine-tuning the tier one instruction using those types of
STEM strategies provides confidence for our teachers. [Administrator]

>

I would just say that participating in those workshops that were provided has improved - or like
my confidence in teaching science has improved a lot. And it also gave me | guess different
instructional skills that | can use to, like [name] was saying, with the sense making. Because then |
just...like with every science lesson that | have | just pattern it after the sense making things that
I've learned through the workshops. [Teacher]

Educator STEM Knowledge Overall, 86% oféachers agreeor strongly agresthat their STEM
knowledge increaskas a result of thBL Grant ProgranseeFigurel18). Therange of agreemeifr
items related to STEM knowledge w83% t090%.Nine out of 10 teachers agretct they can address
s t u d misconseptionaboutSTEM conceptswhich is important becauseldtys the groundwork for
future STEMlearning. However, tchers agratleast that they have adequate knowlealgeut relevant
STEM concepts (83%and onlyonequarterof teacherg26%)strongly agreed with that statement

Figure 18. Educators’ agreement that their participation in STEM PL impacted their knowledge of STEM

| am able to address the common misconceptions my I 9% _
students have for relevant STEM concepts
| am able to help my students to reflect on their own I 10% _
learning strategies for understanding STEM concepts
| am able to guide my students to use suitable I 1% _
learning strategies to understand STEM concepts
| am able to inspire my students' thinking about STEM
s | SR e
concepts by creating challenging tasks for them
| am able to form a more in-depth understanding I 13% _
about STEM concepts
| am able to reflect upon STEM concepts covered in
my instruction like a subject matter expert
| have adequate knowledge about relevant STEM I 14% _-
concepts

m Strongly Disagree  m Disagree Neither Agree nor Disagree M Agree | Strongly Agree

Helping teachers develop and enhance thwwit STEM knowledgemay be aropportunityfor additional

focus and support from STEM A@atrticularlybecausé e ac her s 6 S TisEdlatettto o wl ed g e
student s d ialearinga fatus grpup tlissusdiomepadministratoshared an example

highlighting the importance of teachers having content knowledpe &ble tanaximizes t udent s 0

STEM learning
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A ...Toadd on that with the content that CMI [Comprehensive Mathematics Instruction] that we
talk about is, it’s fun to hear teachers say, “Oh after last session | was having this conversation in
my class and this kid said blah, blah, blah,” something content-wise that is pretty profound about
the, something about the fractions or something, so pretty profound mathematical idea that the
kids have on their own that the teacher probably historically has heard that, but not picked up on
it... And so now having the deeper content knowledge themselves they hear these mathematical
ideas that students are having and are able to bring them to light for other kids and expand on
them and connect them.

Educator Planning and Integration of STEM Content As illustrated inFigure19, 83% of teaches
reported an in@ase irplanning and integration of STEM contehite to their participation in the PL
Grant ProgramThis was the lowestated educator outconwwerall Item-level agreementelated to
STEM planning and integratiaangel from 78% t092%. Teachersagreedmost(92%)that they could
adjustSTEM content for studenfslevelopmentaevelsandlearning stylesinterestingly,as discussed
above only 82% of teachers agrewith a similar itenrelated to STEM instructional skiltkatasked
whetherthey couldplalE TEM | essons based on .Eealowestlsvelofdent 6s
agreement in STEM planning and integration was relatéshcheréplanningfor daily andlong-range
STEM instruction(78%), with only 23% of teachers strongly agreeing with ttés This indicates that
teachersnight need more time for STENMstructionalplanning, whichcould be addressed by school
administratordutis likely outside of STEMA C écantrol.

Figure 19. Educators’ agreement that their participation in STEM PL impacted their planning and integration of
STEM content
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Importantly, although STEM planning and integratiwas the outcome with the lowasterallagreement

in the Educator Surveyt,was one of the main themetfocus group discussis.When talking about the

PL Grant Prograngne administraton o t ¢ tHink itGireally created opportunities for the planning and
integration of more [STEM] content@tmade teachers a little ma@rgust intentional in looking for ways

to do thatd Teachersdescribed hovtheir professional learning experiestee | ped t hemowmunder st

STEM can be embedded insteadmextrg 0 thahSTEM conceptsan be integrateihto all subject
areasnot just math and science

A So, I think that talking to some of the other teachers at my campus, they're like, “Oh, we have to
teach a STEM concept” and | think they don’t realize that STEM concepts are broad and so, they
don't realize how many things do fit into those little pigeon holes and how much they can really
- you know, even just talking about it so that our students know what we’re doing and where
we're going and using technology in new ways and having our students kind of experiment with
technology and teaching them how to do those different things. And so, | think that it has, for a
lot of us, opened our eyes to how we can incorporate those, because it’s not just for the math
teacher and the science teacher; it’s for everyone. And | think that that’s been probably the most
beneficial thing for who | have interacted with - the other English teacher, the health teacher, the
art teacher. [Teacher]

As reported by survey respondemigyre thard out of 5 teachers §86) agreed that they were able to
Ai ntegr at e ehtionships bf @leas andinfenmath acr os s B 3omdlcases, eas. 0
teachers did thiwithin their own classrooms or subject areas:
A We're currently just pushing out actual STEM integration into their content, so 3-D design,
robotics, coding into the elementary with what they teach right in their classroom.
[Administrator]

A ...It's interesting because I've been able to take what we've learned better to apply it to other
things we were talking about. The telegraph, when we talked about how it’s a closed circuit just
like we did with our batteries and wires, and that when it closes, it makes the sound. And so
being able to have them hands-on-experience how switches and things work, help apply it to
other areas of things I've taught as well. So I've been able to tie more things in. [Teacher]

At other timesthe focus orSTEM integraton encouragedhterdisciplinarythinking, connectionsacross
classrooms and subject areasd collaboratiommong teachersn a few schoolsstudents engaged in
projectsthat inentionallyincludedcomponentsn each of their classesd facilitatednvolvement by
teachers from multiple subject areas.

A So, this has allowed us to work within a traditional schedule and traditional subject, but to also
move toward that idea of thinking about a question or a subject from those different disciplinary
points of view. What does a poet bring to our understanding of the water cycle? How does a poet
see and understand, and then express that different from maybe the way a scientist might do it,
or a historian, right? In history, looking at a problem like that through the eyes of history teaches
about it. Teachers themselves, based on whatever their own particular background is, can do that
to some degree within their own class. But we just wanted to find some ways to incentivize the
teachers to collaborate a little bit more across those disciplinary areas. [Administrator]

A As a science teacher myself, there are some times where | feel like I'm cheating a little bit, just
because like, it literally is - my subject is science. But one thing that I've been working on with the
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grant this year is to work more closely with math and English in terms of how can | bring their
content into my content, as well as like, the four Cs of like, the STEM program and like, how can |
make sure that they're collaborating and thinking critically more frequently, and then,
communicating what they've learned and so on. And that has improved my practice as well and
has really helped. Recently, we were talking about layers of the Earth, and it hit right at a good
time when they were talking about proportions and scale in math. And so, | got to teach a math
lesson for my lesson, essentially, as we were talking about the layers of the Earth in a scale model
of the layers of the Earth. [Teacher]

)

...0ur school has the STEM expo which is kind of unique for our school. And while the science
teachers are kind of the leaders for that particular thing, all of the teachers are supporting us and
we, the students use - so they pick a project at the beginning of the year that they’re going to
demo at the expo, which is — [at the end of the year]. And so they work on it all year in science
class. But they also write a script with their English class and they — some of the projects are math-
based so they might ask the math teachers or the computer science teachers or even some of
them are art-based... Each student has that project and they kind of - we try to have — make that
kind of a collaborative where they’re talking about it in all of their classes. [Teacher]

Teachers who engaged in peer reflection reported higher STEM outcomes than teachers who
participated in self-reflection

Over the course of the Professional LearrtatgntProgram, educators were encouraged to take part in
video-based seffeflection or peereflection. As described during focus group discussions, \dolesed
reflection involved teachers recording themselves (or each athénky taugha lesson After the lesson,
teachersvho participated in selfeflection watchedheir own video recordingnd reflectedndividually,
while teachers who participated in peer reflection showed their video recorditigetdeacherand
solicited feedbackReflectionswereconducted in writing and/or conversationgligr selfreflection, in
oneon-oneconversdbns with instructional coaches, and for peer reflection, in group discugdions
some cases, focus group participants mentioned usimigtan or oral protocol foreflection This

section explores the impaat self-reflection compared to peeflecion on teachei@STEM outcomes.

Self-Reflection. Teachers who engaged in videased seifeflection had mixed outcomes compared to

teachers who did npoas shown irFigure20. Teachersvho did not engage iself-reflectionhasslightly

higher agreement thahose teachers who did in the areaSDEM planningandintegration(4

percentage pointand STEMknowledge(3 percentage pointsConversely, teacheveho did engage in
seltreflectionhad higher agreemeint the area of BEM identity (3 percentage pointshan those that did

not Engagementinseff ef | ecti on, or | ack thereof, did not af/
STEM instructional skills and teaching sefficacy/confidenceOverall, these differences basaul

participation in selreflection are small
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Figure 20. Comparison of educator outcomes by engagement in video-based self-reflection

Planning and Integration of STEM Content
STEM Instructional Skills

STEM Identity

STEM Knowledge

STEM Teaching Self-Efficacy and Confidence
Self-Relection: Yes Self-Reflection: No

PeerReflection. While there were mixed outcomes when comparing teachers based on engagement
selfreflection, eachers who participated in vidbasedpeer reflectiorreported higher levels of
agreemenin all STEM outcomesKigure. 21) thathose who did nofThe largespercentage point
difference between teachers who did and did not engageeir reflectionvasin the area of STEM
knowledge (Percentage pointsand the smallest difference was in STEM identitpércentage points)
While this wasnot discussed widelacross focus grogpone kindergarten teacher provided insight into
the wmique benefits of videbased peer reflection:

A To me, the most beneficial thing has been videotaping myself, because | - not only for the STEM
aspect and being like, “Oh, | could have done that better, or | could have done this better,” but
because we’re having a peer review it and we're talking about things. And | don’t know about
your campuses, but we asked to be with someone that is close to our grade level and I'm working
with someone and we have gotten so many ideas from each other just by watching each other.
Like, I love watching other teachers teach because | think you learn so much from them. And so,
just by watching each other, she’s like, “Oh, | didn’t even think about doing it that way.” And
we’re doing the same STEM activity. We planned it the same ‘cause we’re both kindergarten, and
yet, we both present the same activity very differently. And she liked certain aspects of what | did,
and | liked certain aspects of what she did so, it’s stuff like that where you plan together and then,
you don'’t execute it the same way. And because we are videotaping each other - or because we
both are videotaping, watching each other’s — we're like, “Oh. We're learning so much more than
we would learn by just planning together.” ‘Cause we'll talk about it. “I didn’t even think about
doing it that way,” or, “You did this and that was really cool. You added this onto it.” And that was
something we hadn't discussed in our planning because it was just something natural that came
to us during teaching.
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Figure 21. Comparison of educator outcomes by engagement in video-based peer-reflection

Planning and Integration of STEM Content
STEM Instructional Skills

STEM Identity

STEM Knowledge

STEM Teaching Self-Efficacy and Confidence

m Peer Reflection: Yes Peer Reflection: No

One-third of teachers reported increasing the proportion of time each day spent on STEM
instruction after participation in the Professional Learning Grant Program

TheSpring 202ZEducator Survegskedeacherdhow long theyspent on STEM instruction eaday
both prior to (retrospectivelyand aftethaving participateth the Professional Learning GraPitogram
(seeFigure22). Before participating in the program, 16% of teachers said tladly STEM instruction
comprised less than 2flinutesof theirinstructionaltime. After the programonly 5% ofteachers
reportedspending less than 20 minut@s STEM instructionFurthermorethe percentage of teachers
who said they spammore tlan 60 minutes on STEM instructi@ach dayncreasedrom before tcafter
participating inPL GrantProgramactivities(35% to 41%).

Figure 22. Time spent on daily STEM instruction by teachers prior to and after having participated in the PL Grant
Program

prior 15% 12%

after 14%

11%

B <20 min 21-30 min  ®31-40 min 41-50 min ®51-60 min  ®>60 min

To better understand changed ir a c inddvidualdnstructional practicethat were attributed to the PL
Grant Program, the Educator Sunadgoincluded amoredirect quesbn about changes in STEM
instructional timeTeachersvere asked whether the proportion of time they spent on daily STEM
instruction increased, decreased, or did not change as a result of their participation in the PL Grant
ProgramAs shown inFigure23, 35% ofteacherseported increasing their STEM instruction, while 61%
reported no change. A very small amountj4educed the amount tiime spent on daily STEM
activities. Though someeacherseemed to add dedicated time f@iEB/ topics into their instruction,
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thosewho focused more on integrating STEM content and skillsdristinglessonfplansmay nothave
thought abouthat as increasing STEMSstructional timebut more asshifting their instructional approach
and utilizing their time differently

Figure 23. Reported changes in teachers’ daily STEM instructional time as a result of their participation in the PL
Grant Program

35%
Increase
Decrease

61% No Change

4%

EQ3: What are the outcomes of students whose teachers participate in
STEM professional learning?

While the Professional Learning Grant Program focused on professional learning for teachers; the long
term goal othe professional learningrogramis to improveSTEM outcomes for studentdn the

Student Surveyalong with distrit focus groups, student outcomes wexploredand described in

various ways from a range of perspectives, including district and school administrators, teachers, and
students themselveEhe outcomes discussed in this section, both specific to STEharelbroadly,

include student achievement, interest, confidence, engagement, understanding/knowledge, and identity
development.

More than half of students agreed with survey items reflecting STEM achievement, interest,
confidence, and engagement

In the 20212022 school yeall studentsvhose teachengarticipatedn the PLGrantProgramwere

asked tgoarticipate in the Student Survelhis was the first time that the survey was distributed widely,
as it was piloted to only a select number of studientse 20262021 school yeaStudents were asked to
seltreport theiragreemenof individual surveyitemsrelated toSTEM achievement, interest, confidence,
engagement, and identifyhe overallresultsfor theseSTEM constructsshown inFigure24, were
calculated byaveragingpercent agreemefagree or strongly agree) for @éms withineachconstruct
Overall, student agreement was moderate, with STENegemenbeing the highest (64% agreement)
followed closely by STEMrterest (60% agreementheloweststudentagreementvasSTEM identity

sional | €

5In Utah state law H.B. 32(2014) Section 53A3-701st at es t hat ef fective HfApr s
s 0 ectiveness

e
and evidencévased approachtoimpovi ng teachersd and principal f
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ef
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with only 42% agreement, which will be discussed furth@rin this report The sections that follow
presenthe results fothe individual survey itemassociated with eactuden outcome

Figure 24. Students’ agreement with key STEM outcomes

STEM Achievement 64%

STEM Interest 60%

STEM Confidence 57%

STEM Engagement 51%

STEM Identity 42%

StudentSTEM Achievement.St u d e nreporied merdptions of STEM achievemenrte highest
(64%)out of allstudent outcomes assessed. Agreement with achégvérams ranged frond36 to 69%

(see

Figure). For example, wer twothirds of students agreed that they get good grad&3 EM classwork

(69%) and that they can do better on future STEM assignments even if they did ndt lokfavel(68%).

While students are comfortable with their own STEM abilities, only 54% of students agreed that they can
help classmates understand STEM topics.

Figure 25. Students’ self-reported perceptions of STEM achievement, overall and by item

4%
3%
3%
[ando betronfuure cassasmerson gy [T o
STEM even if | did not do so well in some before
4%
e oo e oot _
topics
3%

o e topes e B e sz Ao U ek
STEM topics

B Strongly Disagree  m Disagree 1 Neither Agree nor Disagree B Agree  H Strongly Agree
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Student STEM Interest. Overall, student agreement across items related to STiEkestwas 60%,

with an average d29% neither agreeing nor disagreeing. As showkigare, the range of iterhevel
agreenent was 46% to 75%tudents agreed most that they feel excited about class instruction on STEM
topics (75%), though onig0% strongly agreed with that item. Less than HE#4) of students agreed

that the information thelearn in class was useful tcetin. This suggests that STEM topics are of interest
to students, but the rewalorld applicationandutility of STEM material may be lacking.

Figure 26. Students’ self-reported perceptions of STEM interest, overall and by item

4%
STEM nterest BRI A%
4%
| feel excited about class instruction on STEM i_
topics

2%
| feel very positive about the class experience

when STEM is discussed

2%

| find class instruction on STEM topics enjoyable
3%

| find class materials on STEM topics fascinating
4%

undersand the class materalon STEM topics [N SGS M ST

| feel that information provided in class about
STEM is making me more knowledgeable

| can remember the class material on STEM 3% 3% 6%
| find information in class on STEM topics useful - [RINT2960 359 ISGRMI icon]

B Strongly Disagree  m Disagree 1 Neither Agree nor Disagree B Agree  H Strongly Agree
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Student STEM Confidence.Overall,57% of students agreed (35%) or strongly agreed (22%) with items
related tocSTEM confidence (seigure). Itemlevel agreement for STEM confidence ranged fr@$4

to 67%. Students reported thigihest levels of agreement that they do not feel nervous about learning
STEM topics (67%), and that they are as comfortable learning about STEM topics as they are with other
nonSTEM topics (66%). However, only 46% of students agreed that they havef @dotfidence with

STEM, with only 18% strongly agreeing.

Figure 27. Students’ self-reported perceptions of STEM confidence, overall and by item

5%

STEM Confidence 28%

&
{

I do not feel nervous learning about STEM topics 22%
| feel as comfortable learning about STEM topics as |

am with other topics not related to STEM 23%

%

| have a lot of confidence when it comes to STEM

5%
I do not feel worried learning about difficult STEM _ _
topics 27% -
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Student STEM Engagement.As shown inFigure28, dightly more than half of students agreed (36%)
or strongly agreed (16%) with itemslated toSTEM engagemenlttem-level agreement ranged from just
18% to77%, which is the largest variatidn all measured student outcom@ghile threequarterg77%)

of sudents reported being engaged with classroom discussions of STEM tapi@wvork completion

related to STEM was lacking (18%). Half of students disagreed or strongly disagreed with the statement,
t hat otnhgthegossbility theE dtuddants seleated . 0
ndi

homewor k
or

il compl et e
fidi sagreeo

Astrongly

di sagreedo to i

STEM topics, rather than being assigned STEM homework and not completing it.

Figure 28. Students’ self-reported perceptions of STEM engagement, overall and by item

STEM Engagement

I raise my hand and share during class discussions on
STEM topics

I think about how | can use the STEM topics we talk
about in class in my everyday life

| take notes during instruction about STEM topics

I ask questions during instruction on STEM topics if |
don't understand something

| talk about class materials on STEM with classmates
outside of class

| prepare for instruction on STEM topics by reading the
night before

| attend class when STEM topics are covered

| listen attentively during instruction about STEM
topics

| complete homework that covers STEM topics
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Teachers and administrators described a broad increase in student engagement, extending
beyond STEM topics to general classroom engagement

A

Whilest udent s o

professional learning. However, different fratudents, teachers and administratiescribed

engagement in a broader sense, not only focused on STEM topics but occurring across content areas due
to changes in classroom experiences. Specifically, student engagement was expanded via two primary
ctibnial practcesi Hirst, stddants aveéreoengaged bhecasse thair
classroom experiences involved mardependenthinking and problersolving. For example, aa

pat hways based on

participating teachezxplained:

s iteinerglated ® engagemerd were variedys group discussions
suggestedhat student engagement was a key outcome for students whose teachers participated in STEM

A More students are talking, and collaborating, and communicating, and thinking critically. The
lessons are focused on what students bring with them. The students have an opportunity to
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contribute regularly and get feedback from each other and from me. So the nature of what’s
happening during class is way more engaging.

In one district, two teachers suggestselhdngskiisat st ud
was associated with opportunities for them to try new things and participate indmaledsning:

A ..lagree that we have all the supplies for the hands-on activities and that the kids get really
engaged and they try to figure out things by themselves. [Teacher]

p>)

I also really liked the batteries with the wires. So it was so amazing to have all of the materials and
the kids, okay, and | just gave it to them, figure it out, make the light bulb light up. And to see
them try to figure things out and try different things and they're like, it works. Hey, why did it
work, | don't know. And they couldn't make it work again, but to see them thinking through
things and be able to actually have the hands-on ability to do that with the supplies, so much
better than how | tried to teach it last year. [Teacher]

Administrators corroborated the importance of thinking and proligiing in facilitating student

encagement. A math specialist described results frome i r tddctetsurved@@ Od s sur veys
indicated that teachers felt likbere was a significant increase in engagement with students, particularly

in their willingness to take risks and give thirgs t r y and st ar t tAmotherrdigtict o pr ob
representative noted when observing classroomgitear e r y T and luehlly meéan every student, is
engaged in thinking, and that's I|like our number o

Seconlly, interviewees across districts shared gtatient engagement stemmed from enhanced

discourse, communication, and interaction occurring between teachers and students, and between students
and their peers. Several teachers connected student commumioatidical thinking, noting that

students learned to share ideas, explain their thinking, and synthesize infomtegioparticipating in

lessons led by teachers involved in the PL grant.

A The communication that | have with the kids using keywords, just their ability to have a
conversation with me about what's going in increased because of this. That just actively being
part of it, the activities that we did really, really increased their understanding, their ability to talk
about it, their keywords that they use. | mean it really was great. [Teacher]

A I'd have to say on the engagement the students--they're interacting with each other better.
They're willing to take a student's suggestions on how to change their problem, because what
they've got in front of them they may disagree with, so they're learning how to say, "Well, this is
what I've got. Why don't you try this?" They're learning to communicate in a positive way, where
their ideas stimulate ideas in the other students. They look at a lot of students, each others' work
and they see a progression in the work, they think, "Well, | can connect right here" and another
student will say, "Well, 'm connecting here" and each progression moves them forward in the
step that you want them to get to. [Teacher]

b

..And then we work with teachers to improve their instructional model in a way that they are able
to get kids engaged in those three things in a collaborative environment where student
discourse is high and communication is high and where students have to pull multiple sources of
information to think critically about a concept. [Administrator]
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Student engagement led to increased understanding and knowledge of concepts being taught
across subject areas

Teachers, as well as administrators who observedliear s ®© c¢cl| assr oo ms, suggested
student engagement was associated with increased understanding and knowledge. This finding supports
Student Survedata, in which STEM achievement had the highest level of student agreement (64%)
among he outcomes that were assessed. However, similar to their descriptions of student engagement,
focus group participants discussed a broad increase in student understanding and knowledge across
subject areas, including but not limited to STEM concepts. Toaments revealed that as students
think critically and communicate, they independently make connections and develop skills that help them
achieve a deeper level of understanding of concepts. For example, a kindergarten teacher described how
specific instuctional practices that she implements facilitate student engagement through enhanced
discourse in her classroom, leading to greater understanding of literacy concepts:
A ...Evenin my literacy lessons...'cause | teach kindergarten - instead of being like, "This is the

letter A. Here's some things that start with A", having them come up with the things that start

with A, having them peer and share, and having more of a conversation instead of just me

teaching, because it's made my classroom more interactive, and they pay attention more, and

they remember it more when they were the ones that came up with what stood for that letter. It

just hits home more for them when they're more involved with it.

In one district, twdeachergliscussed how classroom aciie promoted through the PL grant

successfully engaged students who typically have difficulty understanding concepts in the classroom.
Both educatorspecifically mentioned that their students were able to explain and have conversations that
represented #ir understanding of the concepts.

A And some of my kids that are the lowest in reading and that struggle in a lot of other areas did
amazing with the experiments and could explain to me this is what happened and this is how it
works. Which it was funny because my kids who usually know everything and are on top of it, my
lower kids were explaining it faster than they could understand it. So just that ability to show in
different ways and try them in different things and it was so good for them. [Teacher]

A I have two classes and one of them is very, very, very low. And these activities where reading or
doing other things, they wouldn't get it. But because of the way that...they are set out to engage
kids and make them think about things, the lower kids got it. Like we - those kids had
conversations, so it really was great with differentiation. [Teacher]

Teachers and administrators aWwsewnl cdtexpe¢ehicenmprit
student sdé under st andi thgugh cladsroknmaztivities thag engaged studdénisimu | a r
simulation and data analysis.

A ..Ilove teaching the wave [lesson]...you can see the buckets in my background. We have the
buckets and we put the water in it and we - it simulated these waves. And it did not take much
for these kids to understand what waves, crests, troughs are, all the stuff. It was so great, it was so
easy. And they had a blast with it. [Teacher]

>

I definitely see better engagement. Because the kids...they're not in the habit of doing data
analysis. This [computer program] helps them do the data analysis. Because it's as easy as clicking
a button instead of like, "Oh my gosh, | have to open up Excel. And | have to do a graph.” You
know what | mean? It helps them make those connections
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