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Introduction

Computing Partnerships Grant Program Overview

Senate Bill 190 (S.B. 190yhich passed in the Utah State Legislatuwr@017, created the
Computing PartnershgpGrant Programwith the STEM Action Center (STEM ACYhe grant

programprovidesfunding and supportfoiit he desi gn and | mpl ement ati

16 computing part ne4723.5.B.A% indicatSs.tlaomputiy0, | i ne s
partnershipsre intendedo enhance outreach and engagement, course content and design, work
based learning opportunities, student retention, professional learning, access, diversity, and
equity, and institutional, industry, and community collaboratiohe STEM AC Computing
Partnerships Grant Program is among many state initiatives airaggaatahg computing
opportunities for students and educatbrsughoutUtah.

In 2020, the STEM ACwhich has oversight for the current computing partnership grant
programin consultation with the Utah State Board of Education (USBE) and Talent Ready Utah
(TRU), released its most recent grant solicitatiBublic PreK-12 districts and schootould

apply for grants thatprovide funding to Local Education Agencies (LEAS) andvidiial

schools to support outf-classroom pr&indergarten to postecondary (PreKL6) computing
activities which align with student engagement and teacher retention stratEgrethe

purposes of the current cyctymputing is a term used comprehes§ivo include computer
science, information technology, information systems, computer and software engineering,
cybersecurity, digital medjand gaming.

Granteesre encouragea@lthough not requickto, partner with other LEAs and schoogbgst
secondary entitiegommunity and cultural organizations, and indugtnthe implementation of
the grant. Moreover, grantees are encouraged to maximize available resources for
implementatiorwhere possible bytilizing resources provided by th&iEA and/or other grant
resourcessuch as those provided by the Utah State Board of EducAtmemtral component of
the Computing Partnership grant ignorease access to underserved populations and focus on
activities that occur outside of the traditdclassroonsetting® As noted in the grarguidelines
the primary goals for the current cycle of fundargto support programs that:

0 Increase exposure to computing activities for Pi€kstudents, with an emphasis

on PreK-8 and authenticrosscurricular efforts

0 Engage industry partners in all activitigghere appropriate

0 Integrate the use of promising or best practices in computing effertthose that

have preliminary data that demonstrptssitiveoutcomes, and a high famtial for

scalability and sustainability

0 Enhance and support teacher externship opportunities

0 Promote awareness of computing education and career opportunities across a broad
spectrum of stakeholders

Ihttps://stem.utah.gov/wpontent/uploads/2020/12/FYRB-190-GrantGuidelines01022020.pdf
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0 Createsystemic change that will last beyond the grant period by establishing
partnerships, agreements, processes, and programs that better connect education,
training, workforce, and employers to meet industry needs within the regional

economy. Thiswillbeaccmp | i shed t hrough alignment wi
Science Education Master Plan.

The Utah EducationsRolviesy aGenther exteUmBRC) eval
portfolio of programs, including th@omputing Partnerships Graatogram The LEPG 2021

2022 evaluation of the Computing Partnerships Grant Progsach a mixeanethod design
employinginterviews, surveys, and secondary data sourcaddressesearch andvaluation
guestionsabout program implementation and program outcomegrémteeseducatorsand

studentsA list of all evaluation questions is providedTiablel.

A total of 17 prgectswere funded by the Computing Partnerships Grant Prodtaimg the

2021-2022 school yearEach of thegranteesdentified objectivesoutcomesand goalso guide
theirimplementationA summary ofyrantee program objectives, outcomes, and gsals

providedin Appendix AAl t hough there were a range of topi
and outcomegyrojectsprimarily noted goalselated to educator learning and training and

partnerships and collaboratioi@ther common areas included afterschool activities, underserved
student populations, and the creation of new learning spaces

Relevant Literature

To inform the design and analy®f thisevaluation the UEPC reviewed relevant reseaoch
computingprograms and partnerships. A review of research highlights the role of computing
technologies and skillssboth an economiinperative as well as a critical aspect of the future

for STEM fields (Blikstein2 0 1 8 ; Presidentdés Counci l of Advi s
2012).

One avenue for addressing$baeed in STEM fields is tgqoromoteearlier and more
substantive&eomputer science education in thelR educational environme(g.g., Joshi & Jain,
2018; Leyzberg & Moretti, 2017; Papini et al., 20IM)e calls for increased computer science
in K-12 have been met with both policy and practice solutions, including programs aimed at
creating courseand lesson plarss well as thasdesigned tancreag theavailability of
computersciencéprogrammingessons, coding competitionjep shadows, externships, and
guest lectures by fieldxperts (Sanzenbacher, 2013). Although recent efforts (e.g., Code for All
initiatives, theintroducton of computer science standaiggstate and nationalgencies and
organization$ave significantly expanded opportunities for students in computer science
education, gaps in access and participation remain, particuladyrtgrstudents of color, and
studentsvho may come from households with limited economic meanstudents in rural areas
(Google Inc. & Gallup Inc., 2015; Google Inc. & Gallup Inc., 20Q6zi et al., 2020

Recently, researchers have begun to address the pedagogies necessamgtthat efforts to
provide access to computer scie(C&)for all actually create thaccess and equity intended.
For instanceRyoo (2019 highlighted three essential pedagogical practieenhance student
engagement and improve equity in this work. These pedagogical practices indergdtify
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CS by showing its connections to everyday life; address real social issues impacting both CS and
studentsdé communi t i esandparspectivesanithe €S dassugyeapt s 6 v o
2019) Despite the continued expansion of computer sciprmgramming and availabilityn K-

12 schoolsattention is needed &nsue that students have acces®tlucators andducation

partners who have threquisite knowledge and skills to support their learriireyzberg &

Moretti, 2017) For examplemostCSteachers$ includingin theU.S. 7 do not hold a degree in
computer scienc@Leyzberg & Moretti, 2017)To developeducators who have tk@owledge,

skills, and dispositions teupport computer scienaastructionfor student learning, additional
professional learningollaboration, and networkirayeneedede.g.,Lijun, Gillian, Bausch,

Benjamin, 2021Papini et al., 2017anzenbacher023). StudentSTEM identity, confidence,
competenceand efficacycan growfor both students and teachénsoughopportunities for

exploration, engagement, experiences, and programi@eadpne & Johnson, 2007; Herrara et

al., 2012; Oyserman, 2015; Pestzl, 2014).

Method s

Research and Evaluation Questions

This mixedmethods evaluation uséacus groupshterviews,educatoisurveysstudent surveys,

grantee surveyand secondary data sources to answer research and evaluation questions about

the outcomes resulting frothe Computing PartnershigSrant ProgramWe structurecbur
research/evaluation questicmsd findings arountbur centraltopics e ducat or s6 exper.i
and competencies in computing, s t medtaiontarsdd e x p e
adaptionsand external support for program implementatitable 1 contains a summary tie
researclévaluation questions and data s@stesed to inform our analysis

10 | Computing Partnerships 202%:2022



Table 1. Research andevaluation Questions and Data Sources

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

How effective are Computing Partnerships
Grant activities at increasing educator
outcomes (e.g., computing competence
particularly with aligning curricula with CS n n n
standards, confidence, job
attitudes/satisfaction, and

value of computing)?

What factors support and impede

educators' computing competence
(particularly with aligning curricula with

CS standards), confidence, job
attitudes/satisfaction, and value of
computing?

In what ways has programming adapted and
evolved as a result of the COVID19
pandemic?

Research
1>

Questions

)
=
)

How effective are Computing Partnerships
Grant activities at increasing student
outcomes (i.e., computing self-efficacy,
interest, engagement, skillsd as aligned with
Utahds CS standards, N
awareness of computing career
opportunities, and intentions to pursue
computing)?

How well were the program elements of the
Computing Partnerships Grant implemented
and adapted at each LEA to support student
outcomes (e.g., computing self-efficacy,

interest, engagement, skillsd as aligned with

13
>
>

2The UEPC Student Computing Survey was newly constriastdgiloted during the 2022021 school gar to
address implementation and outcomes for studdriis.20212022 survey was administered across CP sites.
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Ut ahds CS,canpuatiota thinkisg,
awareness of computing career opportunities,
and intentions to pursue computing)?

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

[
[

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

In what ways and to what extent has the
STEM AC supported the development and
expansion of computing for students in
schools and out-of-classroom time (i.e.,
educator and school capacity, practice, and
scaling up)?

*Partners engaged with Program Participant Interviews

Data Sources & Analysis

UEPC Educator Computing Survey

Invitationsto participatén the UEPC Educator Computing Surveere sent t@83 educators

and instructor$or the 202-2022yeatr. Invitees weradentifiedby STEM Action Centerand
Grantee contastas individuals who haddowledge of and experience witie Computing
Partnership Grant lPogram Inviteesincluded both licensed educators and others who provided
program delivery services bwerenot licensed aaneducatorm Utah.The surveywas

distributed via direct email withermission of the Computing Partnerships Grant Program
Grantees

Thesurveywasdesigned to asseesd u ¢ aperceptien8 of) their ownexperiences and
competenciesh) studens éxperiences andutcomesg) program implementation, artj the

role ofthe STEM Action CenteOverall, survey participants received the same items throughout
the surveyHowever, b further understanthe experiences of participants relative to their own
grant activities, participants were also routed teudset of items specifto theirgrant
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activities.® For example, if a project engaged in @fHClassroom Experiences, NeReer
Mentorship, and WoHBased Experiences, educators affiliated with that project onlpmesol
to survey items related to those activities.

A total of 116 educatore€ompleted the surveyepresenting 41% response rate. This response
rate is dowril8 percentage points from the 262021 reporting year (59%nalysisof the
UEPCEducator Computing Survey items included the generation and interpretation of
descriptive summary statistics to identify common trends in responses acrosandpics
inferential statistics (e.g., Analysis of Variance) to make comparisons across regponses
groups Thethreeopenendedrespons®ptions on th&ducator Computing Surveallowed
participants to offeexplanations anddditional context about their experiencése operended
response questions were coded usipgrrcoding and were usead corjunction with thefocus
group andnterview datao generate themeshemesarereportedas inserts in this report to
provide attention to the rich, descriptiggperiences of CP grantees and participants

UEPC Student Computing Survey

A UEPC Student Comyting Surveywas piloted during the 2022021 school year and
administered in fulturing the 202-22 school yearFor the 202122 year, 1136 students from
Grantee sites participated in the UEPC Student Computing Survey.

The Student Computing Surveyeasures t udent s 6 -efoicacy/selfconfidgnces e | f
computing interest, computing engagement, computational thinke&gapstraction, algorithmic
thinking, decomposition, pattern recognition, and evaluation), and computing ideatijty (
recoqnition, interest, performance/competence, and goal/outcome expectation). Each of these
namedconstructs was measuraginganywhere frormineto 15 survey itemsStudent were also
asked to report on their demographics,@oenputing PartnershifC) activities they

participated in, and when they participated in those activiteesgchool year only, summer

only, or both).

Analysis of the UEPC Educator Computing Survey items included the generation and
interpretation of descriptive summary statisticglentify common trends in responses across
topicsand inferential statistics (e.g., Analysis of Variance) to make comparisons across
responses or groups

UEPC Grantee Survey

To support Program Administrator understanding of the status of program impi¢ioren
grantees from each of the 17 Computing Partnerships progvaeresrequested foarticipate in a
Fall 2021andSpring 2022UEPCComputingGrantee Survey. This questionnaire collected
information from grantees about the numberpaticipatingstudents and educators, progress on
program objectives, and feedback about their work with the STEM Action CBRefilts from
these surveys wepgovidedto the STEM Action Center ithe form ofan interactive data

3 The seven Computing Partnerships Grant Program activities were: Innovation & Makerspaoé<l@sgroom
Experiences, Integration @ut-of-ClassroomExperiences an@lassrooninstruction,NearPeerMentorship,
Work-BasedL earningexperiencesProfessional earning forTeachers an8taff, andPost Secondary)ndustry, and
CommunityCollaborations.
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dashboard to allow STEMC personneld view program results infarmative andaccessible
format. Granteealsoreceivedaccess to their owprogramresponses along with aggregated
responses for all programs. While the electronic dashboard is the primary forstadriog
these data, this aluation report provides a synthesis of select data frordBRCGrantee
Survey.

Focus Groups and Interviews

Focus groups aniditerviews werglannedwith a STEM Action Centerepresentative, STEM
Action Centempartners, and educatofihe purpose othesenterviews wasto gain a deeper and
more nuanced understandinghaiw the Computing Partnershi@rant Programvas
implementedrom theperspective of those the field. A semistructurednterview protocol was
developed t@atherinformation abouparticipantsexperiencesvith implementatior{e.g.,
activities, partnerships, student experience and engagement, professional lealofdS TEM
AC). Invitationsto participate in a progratevel focus groupvere sent to all 17 Grantees. Of
those 17 grantees, onlgpresentatives fro0 Grantee programdtimately responded and
participatedn thefocus groupsin addition, the UEPC was able to interview one representative
from the STEM Action Centewhich povided additional context for the implementation of the
CP programOverall,interviewsranged from approximately 45 minutes to one hBacus
Groupswere conducted viaoom to maximize participatiomand each was recorded and
transcribed for analysisAnalysisof focus groupsncluded the use aipencoding to generate

t hemes ( S a andiacfuded both @ohfBming and disconfirming evidence where it
existed

Secondary Data

The UEPC usedata, as permitted through the UEPC DSA with USBE, along with publicly
available school data, to generate summary characterist@abuting Partnershipgsrant

Program participants and sites. All characteristics were analyzed and presented in aregiggregat
format to protect the privacy of participants. These data allowed us to identify any differences in
experiences with the program bglucatoicharacteristic or school setting.

Vignettes

A series obnepage vignettes atiaterspersed
throughouthe reporto highlight keyevaluation
findingsfrom the qualitative data source¥hese
vignetteg(1) provide a summary @ghematic findings
and(2) include a sampling akpresentativguotes
from focus groups and survegsponses
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E d u c a tExperiénges and Competencies in
Computing

In this section of the reponye present findingeelated to the experiences and competencies of
educators involved in the Computer Parstaps Grant PrograntSpecifically, we discusy)
observable charactetiiss of participating educator) educatoioutcomesand3) theimpact of

the COVID-19 pandend. To address these topics, wilized a variety of data sources,
includingdata regarding teacher and school characteristicgey data, and interviéiocus
groupdata.

Observable characteristics of participating educators

Theobservable characteristiof Computing Partnerships educatarsl instructorsvere
availablethrough a combination of survey responses and, when those were unavailable, from
data avdable through a data sharing agreentettveen UEPC anithe Utah State Board of

Educationl. Of the116individuals who participated in the educator survey, USBE records were
available for 66. The remaining survey participants without USBE records inghfdedation
technology staff, afterschool program providers, and paraprofessionals who were not listed in
USBE educator records.

The summary of participant demographic informatiomable2 indicates hat participants
generallyresembld Utaheducatorss agroup.As shown inTable2, individualswho

participated in th&JEPCEducatorComputingSurvey were primarily femaler(0%) and White
(72%). Statewide, educators were primarily femal&%) and White 9%). Because of the high
rate of unknown @ucatioral attainmenamongsurvey respondentghis characteristic is difficult

to compare tdJtah educators as a wholdowever, if we uséhe percentages of those with
knowneducationbattainment, we find that3% ofsuney r espondent s had a
and 27% had an advanced degiidese figures argimilarto the distribution oknownUtah
educatordegree attainmeri67%and31%, respectively)The high rate of unknown license type
among survey respondents poses a similar prolemsideringonly suwvey respondentsith

known license type, 82% held regular teaching licenses, 7% held LEA level educator licenses,
and 12 wer e i un daeerngproaidled by iUSBE do describe individuals with one of
the following licensure types: student, paducabr, alternative routes to liceare temporary

Il i cense, A C,This dstributiorois similac te thesdestyibution of Utabucatorsvith
known license types, 90% of whom heldegularteachindicense, 3% an LEA level educator
license,and 7% f whom wer e AQompiteng Rannarshdetivcatots wére more
likely to have more than five years of classroom experiet®%, compared to only 32% for

Utah educators as a whole

4 This agreement permits UEPC to use USBE records for research and evaluation with the understanding that
personally identifiable information is not disclosed.
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Table 2. Observable Characteristic®f Computing Partnerships Educators and All Utah Educators

Characteristic CP Educators All Utah Educators
Female 70% 75%
Male 11% 24%
Unknown 19% 1%
White 72% 89%
Other racial/ ethnic group* 13% 6%
Unknown 15% 5%
Bachel ords degree 45% 65%
Masterds degree or hi 17% 30%
Other 0% 2%
Unknown 38% 3%
Regular classroom leveleducator 43% 86%
LEA level educator 3% 3%
Underqualified** 6% 7%
Unknown 47% 5%
Five or fewer years 45% 53%
Six to ten years 20% 14%
More than ten years 28% 18%
Unknown 8% 15%

*To protect the identities of participants,groups of participants fewer than 10 individuals were aggregated
together.

**Underqualified is a term provided by USBE talescrike individuals with one of the following licensure types:
student, paraeducator, alternative routes to licensure temporary license, Cpr no license.

Educator Outcomes

E d u c a teraeiged Competence (General)

As part of thdUEPCEducatorComputingSurvey, all respondents were asked to rate their
perceiveccompetencen threegenerakcompetencyareas

1 Seeking ways to improve thgrofessional practice
1 Computing/technological competence and practiaed
1 Promoting diversity through inclusive practices

Perceived ampetence in eaatf thesearea was tapped bfour to seven itemg:or reference, a
sample itenfor each competen@rea isprovided inTalde 3
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Table 3. Items TappingEducator® Per c e i v e din T@reenBpoad Competency Areas

Number of
Survey
Competency Area ltems Sample Item s
Seeking Ways to Improve 5 As aneducator, | know how to learn to improve my
Professional Practice teaching.
Computing/Technological - | can adapt the use of technologies to different
Competence and Practices teaching activities.
Promoting Diversity through 4 I have a clearunderstanding of culturally responsive
Inclusive Practices pedagogy.

For each item, participants rated thg@rceived competen@ a scale ranging from( riot at
all competeri ) 5 (ficompletely competeat)Mean ratings wereomputed by averauag
ratings across items within eacbhmpetencyrea.

As shown in Figurd, survey respondentgeremostlikely to rate themselves as competent in
seeking ways to improve their professional practice by, famgie,actively seeking oubhew
teaching concept@nd methods arsharing teaching problems with othdvkean ratings were
bet ween 4 (Aquiteommwlimpted leydndems f@mitgeerbaived)n
competence ithis arealn contrast, respondents were somewhat less likely to rate themaglves
competehin effectively utilizingcomputingtechnology and in promoting diversity through
inclusive practices. Il n both cases, mean rati
(Aguite cAoeppated measurés)analysis of variance (ANPVifdicatedthatratings
varied acrossompeteng areasF(2, 93) =34.55,p < .001° Pairwise comparisons confirmed
thatprofessional practices ratings were statistically higher than both computing/technology
ratings and promoting diversity ragjs.Importantly, this pattern of findings is simil&w the

pattern reported for data collected in 22121.

5> A repeated measures ANOM# used to determine whether the mean difference betless dr moe sets of
measurements izero.

6 A statistically significant result is one that is unlikely to occur by chance. Whgrnvalues are less than .05,
there is less than a 5% chance of finding a difference this large or larger if the null hypothesis is trbere,

the null hypothesis is that there are no differences in ratings by competency area. Whemalues are greater
than .05, this chance is greater than 5% which is traditionally considered unacceptable for rejecting the null
hypothesis.
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Figure 1. Mean Perceived Competencdatingsin Three Broad Competency Areas

[Eny

15 2 2.5 3 3.5 4 4.5 5

Seeking Ways to Improve Professional Practice 4.20

Computing/Technological Competence and
Practices

Promoting Diversity through Inclusive Practices 3.65

Note. Mean ratings are based on responses from 95 educators.

E d u c a tPeraeiged Competence in Areas Related to Grant Program Activities

The Computing PartnershigsrantProgranmwas designed to build notly the general
competenciesf educators, but competees in specific STEMelated activities as well.he
grantprogramfocuseson seven kewctivities

Innovation and Makerspaces

Outof-Classroom Experiences

Integration of Oubf-Classroom Experiences with Classroom Instruction
NearPeer Mentorship

Work-Based Experiences

Professional Learninfpr Teachers and Staff

PostSecondary, Industry, and Community Collaborations

= =4 =4 4 -4 -8 4

As shown inTable 4 mostgrant prgectsplanned tdocus onthreeto six of these seven
activities
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Table 4. Grant Activities by LEA and Project

Integration of out

Innovation Out-of - of -classroom Professional Post-secondary,
and classroom experiences and Work -based learning for industry, and
makerspace experience classroom Near-peer learning teachers and community
District Project s s instruction mentorship experien ces staff collaborations
The Portable Universe of
Computing, Computing
CUES Science, STEM and X[l n n X X
Coding
Computer Science
Duchesne Experience for _
o Underserved Students in Xn Xn Xn
District - - -
Duchesne County
Elementary Schools
Entheos
Academy/ Computing Expeditions
Pacific ' norium Xn Xn Xn Xn 0 Xn
Heritage
Academy
Granite
District Coding in Kearns Xn X X X
(Kearns) -
Iron District Code2Create Partnership Xn XN XN n X n
Grant - - - - -
Jordan Building a Computing
District Culture XD n XD n n XI’_]
Expanding
Computational Thinking n X Xn
Juab District  in Juab SD - -
Expanding a Computer
Science Pathway for
Students in Kane County XD XD X X
Kane District ~ School District
Murray
District Murray PowerPlay XD XD XI’_] n
Pinnacle
Canyon xXn xXn xXn xXn n
Academy Pinnacle Designs
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Integration of out

Innovation Out-of - Professional Post-secondary,
and classroom experiences and Work -based learning for industry, and
makerspace experience Near-peer learning teachers and community
District Project s s mentorship experien ces staff collaborations
Code to Success,
Elementary Coding,
Computer Science
Professional Xn Xn Xn
Development for - - -
San Juan Teachers, and Mobile
District Makerspace
Work-Based Learning
Internships and
Certifications in 6 Rural XO
SEDC Utah Districts
South
Sanpete COVE 21 (Maker Xn Xn Xn
District Space/STEM Room) - - -
Hurricane Cone Site
Washington Pipeline for Computer n Xn n Xn Xn X
District Science h - - B -
Establishing a Computer
Washington Science Pathway for
District Underserved Students in XD X
(Hildale) Hildale, Utah
Weber CS Outreach and
District Retention Plan XD X
Weilenmann
School of Project-Based Learning Xn n Xn Xn
Learning Makerspaces - - - -

Note: n = noted by grantees in Spring 2022, X = noted by STEM Action Cener
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As part of the UEPC Educator Computing Sunerjucatorsvere asked to rate their perceived
competence ieach of the grardctivitiesin which theirprojectwasinvolved For example,
educators were asked to answer items about InnovatioMakerspaces activities tfiey
participated in those activitieEducatorgated theirowncompetencies five of seven grant
activitie® Innovation & Makerspace§)ut-of-Classroom Experiences, Integration of ©fit
Classroom Experiences with Classroom Instruction, Professional Learning for Teachers and
Staff, and PosSecondary, Industry, and Community Collaboratidforthe remaining two
activitiesi NearPeer Metorship and WorkBased Experiencdseducators were asked to
reflectontheirs t u d eompeteniies rather than their owMthoughitems related to Near

Peer Mentorshipand WoilBas ed Experiences focus on student
here to dbw the reader to look across grant activities more easily.

For each item, participants rated th@ivni o r t h e i T pecdivaddcempétend@n ascale
ranging froml ( ribt at all competent) 5 ¢ dompletely competeat)Mean ratings were
computed by averaging ratings across items within eachAassanple item for each
competency areia provided in Tablé.

Table5. I tems Tapping Educatamnmd OE dPuecracted rvsedd RCeorntpeept teinocr
Competence inCompetency Areas Related t@rant Activities

Number of Sample Item s
Survey Please rate your competencdyourst udent
Competency Area ltems competencetod o t he f ol | owi
Innovation and Makerspaces 5 Desi_gn guestions to scaffold students in the
making process
Out-of-Classroom Experiences 3 Use appropriate techniques and equipment

Integration of Out -of-Classroom Align curriculum and activities between out of-
Experiences and Classroom Instructiol classroom and in-classroom experiences

Demonstrate leadership skills through their work
with younger students

Work-Based Experiences 4 Solve realworld problems
Use projectbased, computational thinking

Near-Peer Mentorship 2

Professional Learning for Teachers anc

3
Staff pedagogy
Identi ho to contact if | have questions about
Post-Secondary, Industry, and ity w ! Ve quest . u
. ; 4 our shared work to support student success in
Community Collaborations .
computing
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= /\/\  COMPUTING PARTNERSHIPS
. BUILDING STUDENT CONFIDENCE,

ACUTI_C-)I-N. %EN& ER KNOWLEDGE, AND PROBLEM SOLVING SKILLS

Grantees described the multiple ways that the computing programs built student confidence in both themselves and
the subject matter. Through scaffolded learning experiences, students were able to explore areas of interest while
also building knowledge and skills (e.g., teamwork, communication skills, engineering design, and basic
programming). For students who already showed aptitude for computing, their confidence grew as they expanded
their understanding and also had opportunities to share their knowledge and skills through collaborative and near-
peer experiences. For others, participants noted that student exposure and participation in computing often led
students to seek additional learning and promoted greater exploration of more advanced opportunities.

Computational thinking centers problem solving processes. The CP grantees revealed how their programs promote
students’ exploration, engagement, and investment in their own learning. Learning activities designed by
instructors and those that were sought by the students maximized opportunities for students to develop and exercise
problem solving skills. As one participant explained, when something isn’t working, students are encouraged to
pursue the “why” it doesn’t work. Challenges coupled with goals led students to engage in gaining new knowledge,
engaging in collaborative activities with peers, strategizing, posing questions, testing ideas, and finding solutions.
Ultimately, grantees believed that student engagement with computing led to the development and application of
needed critical thinking skills.

Representative Quotes

These tools [different technologies and types of equipment] have helped my students

1]
learn the concepts of computing, such as coding. [The program] has helped my S ome s tude nts
students gain confidence using various forms of technology. Students have increased .
their skills to collaborate with peers, problem solve, and decompose different seem Surpris ed at

problems and find solutions to complete activities. (Focus Group) . 1040 0
their abilities in

... It was exciting to see the students work together on a project to solve a problem.

When they faced a problem, that didn't deter them. They were able to use strategies to new areas like
figure it out and come up with a solution. They loved showcasing their project at a .

competition. This brought out their ability to talk with strangers about their project codin g. Even when
and explain in detail how they came up with their ideas and solutions to the problem. . ..

They gave credit to each other and were proud of their accomplishments. This built they lnltlally

self-esteem and their ability to speak in public. (Open Ended Response)

thought they would

Students were able to investigate and create a solution to a driving question

revolving around our science standards and utilized technology to assist them in not like it, many
constructing a final product to provide a solution to their problem. (Open Ended

Response) kids show interest
I've seen students engaged, excited and ready to learn! It has been wonderful seeing i n having more
how students can be problem solvers, critical thinkers, collaborators, and risk takers

when they are engaged in computer science! (Open Ended Response) tec h too lS at
They feel like they're playing a game when they're actually learning and doing a lot r

of complex things. And they have a desire to know how their world works, I think. home' (FOCllS
And once they realize that there's code behind all of the stuff and that they have the Gro u )

power to create their world, I think that is a huge, huge piece for the kids. (Open p

Ended Response)

1 noticed a ton of students being immersed, so many loving technology days, begging
Jor certain robots to come back. So much stuff that they love. I've seen a lot of
students who already do some coding thrive on teaching their peers and having

something assigned in class that they know well and are confident in. (Focus Group)
U THE UNIVERSITY OF UTAH



Figure 2 provides a summa rcpmpeténeirfideucongpetancys 6 r at
areas related tgrant activities. Asshowme an r ati ngs were between 3
competent o) and 4 ( A g wivdy eespondemp eete@ealikelytpraten al |
themselves as competent in R8sicondary, Indstry, and Community Collaboratiottsan in

otherareas wi t h ratings j ust s h-poinbstalddrthis comgetercyo mpet e
area Dependent-test€ confirmed that collaboration ratings were statistically higher than gating

in the other foucompetency areats(53 to 68) > 2.83)s < .01. Importantly, this pattern of

findings is similar to the pattern reported for data collected in-202Q.

Figure 2. Mean Educator Ratings of their Own Competencim Competency AreasRelated to Grant
Activities

1 15 2 2.5 3 3.5 4 4.5 5

Innovation and Makerspace (n = 73)
Out-of-Classroom Experiences (n = 62)

Integration of Out-of-Classroom Experiences and

Classroom Instruction (n = 68) cHell
Professional Learning for Teachers and Staff (n =
3.61
63)
Post-Secondary, Industry, and Community 3.87

Collaborations (n = 81)

Note. Mean ratings are based on responses from between 62 and 81 educators. Sample sizes for eachompetency
area noted in parentheses.

7 A dependent-testis used to determine whether the mean difference betimeesets ofrelated measurements is
zero.
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COMPUTING PARTNERSHIPS

INTEGRATING COMPUTING
INTO THE CURRICULUM

ACTION CENTER
U-T-A-H

The integration of computational thinking and computing into the core academic day and beyond has begun
at many sites. Focus group participants highlighted the positive impact of this integration for both students
and educators/instructors. In part, this integration provides opportunities for creativity, tapping into student
interest, expanded partnerships, and increased engagement for students and potential instructors. Participants
viewed integration favorably and emphasized how it supported students learning in context. Moreover, as
noted by participants, integration of computing into the curriculum is important as it removes the competition
(e.g., time, material resources) between computing and other subjects, and creates equitable opportunities to
learn for students.

Representative Quotes

The successes I have experienced this year because of the Computing
Partnership Grant Program [include] that I have been exposed to some
different technologies and how they work. The exposure has made me more
aware of some ways to use technology in my classroom. I haven't implemented
anything yet, but I have some ideas to develop. (Focus Group)

Some of our libraries in our schools are half the size that they used to be,
because they've had to take the space just to use it for other programs and

things. And a lot of us were hired under kinda old-school, "Library is about "We have had
books, and that's what a library is, is a place to warehouse the books and try to

get kids to read 'em." But to see the ways that they're starting to integrate great succecess with
[computing and technology| in and ways that they're using it to incentivize kids

or to blend it into the lessons and stuff like that, it's been really, really cool. usin g tech toolS li’l
(Focus Group)

our STEM classes

I have been able to engage students in a variety of the STEM fields by offering

multiple types of clubs that students can participate in. Our Makers Club was and allowing
new this year and we had great success that benefited our community where

students used the Engineering Design process to create games for our school Students to
carnival. It was really successful because it helped to build community through . .
creating something that others could participate in. I had a variety of students exper iment Wlth
that participated in this after school program that required digital and non

digital skills. I loved the integration of creating something digitally and then them' o (F ocus

bringing it to life using recycled materials. (Focus Grou
ging ife using recy ( p) Group)

So, we wanted 1o just make sure that when these kids were getting this stuff

home, that they were actually doing it. And so, I sweetened the deal — pun

intended — and we created — each one of those take-home curriculums is about

four hours of programming so, each week, I — or for each lesson — we gave that

background knowledge and then, some sort of a STEM or computational

thinking activity. And then, my favorite — but also my least favorite one — is we

did — the hot chocolate bombs were very popular at that time, and so, we

created — they each got one of those and they decomposed — which is one of the

steps of the computational thinking model — they decomposed and broke down

what they thought the hot chocolate bomb was made like, and then, they have

the opportunity to create an algorithm, and then, follow their algorithm and

debug it to rebuild one. And so, just that idea that — who can resist a hot

chocolate bomb? (Focus Group)
THE UNIVERSITY OF UTAH




ACTION CENTER
U-T-A-H

COMPUTING PARTNERSHIPS

OUT-OF-SCHOOL TIME
CLASSROOM EXPERIENCES

Out-of-School time programming provides unique “opportunities to learn” for students to
engage in computing activities, which “allow for different forms of learning and problem
solving.” Many out-of-school time programs cited a focus on strengthening connections
between in-school learning experiences and those in after-school programs by integrating,
deepening, or extending core content area learning through computing activities. Participants
noted that the benefits associated with this approach included both additional instructional
time and opportunities for students to increase their knowledge, skill, and application of
learning. Activities also led to students having “real-world, authentic experiences tied to
their classroom instruction.” As noted by participants, this cultivated engagement, interest,
and confidence in computing for many students. Moreover, participants explained that out-

of-school time programs allowed grantees to reach more students.

Representative Quotes

We have reached over 60 students in grades 1 to 3 throughout
this school year with our after school program. (Open Ended
Response)

Out-of-classroom experiences were the most impactful to my
students because they were able to grasp concepts that were
difficult to understand during class. They were also able to
improve their grades and relieve stress as a result. (Open Ended
Response)

Students that sometimes struggle in other school subjects and
settings are able to create and compete and feel like they are
accomplishing something. (Open Ended Response)

The after-school program was all inclusive and students of all
levels and backgrounds worked side by side to create their
projects. Students worked through the design process, asked
questions, solved problems, and built their cardboard carnival
games. (Open Ended Response)

Out-of-classroom experiences has been most impactful to my
students because it has given them multiple opportunities to
learn about content that is not offered during regular classroom
instruction. This has really helped to support the multiple
intelligence of students and help them to feel successful at other
things besides traditional curriculum such as math and reading.
(Open Ended Response)

"Qut-of-classroom
experiences were
the most impactful
to the small,
struggling
community. We are
able to reach many
students in a setting
where they are
more receptive to
learning than they
are during school."
(Open Ended
Response)
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Vignette7 - Innovation and Makerspace
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