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NCES search
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Reached out to 94 teachers
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wo respondents declined
participation
* One respondent came from a
principal that said school was
closed due to enrollment ‘ 3 recruited from personal connections 2 participants recruited at
5 agreed to participate to individuals already in the study NREA
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10 participants in total
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Pseudonym Years in Grades taught/Subject

education  area(s)

Angela Tuga 11 years 2nd and 3rd all subject areas
Tennille 2 years K-2all subject areas.

Antoinette 12 years 4th-8th grade all subject areas
Sidney 8years K-8l subject areas.

Mrs. G 37 years 2nd and 3rd all subject areas.

GiGi 16 years 3rd - 5th all subject areas

Brooklyn 11 years K5 all subject areas

Elizabeth 16 years. 5th-8th grade, math, science, STEM
Jackie 16 years 2nd and 3rd all subject areas

Lucy 2years K-3rd all subject areas
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Race/ Gender (STEM  Age (STEM Primary Highest level of Number of

Ethnicity (STEM club club participating education participating
club participant) participant) participant) adult(s) participating children
adult(s)

Mueller w F 13 Mom GD 2
Brown B M 12 Mom G 3
Baptise MR F n Dad and Mom HS&SC 1
Jackson B F 1 Mom e 2
Jones B M 1 Dad (some Mom) SC(SC) 1
Wilson w M 12 Mom GD 1
Baker w F 13 Mom (some Dad) SC(GD) 4
Murphy w F 12 Mom G 2
Wagner w M 1 Mom sC 1

W, white; B, black; MR, multi-racial; E, female; M, male; GD, graduate degree; CG, college graduate; HS, high schook; SC, some college.
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Comman codebook keywords/concepts: listing of materials, finding/organizing materials, failure, change of plan

d. Persisting/

e. Adjusting goals . Organization of
Indicators a. Setting goals Learning through
based on feedback
failure
Overall 2 <1 0 2 < 5
Youth 1 < 0 1 <1 2
Adult 1 0 0 1 <1 2

Overall 4 <1 1 4 7
Youth 2 <1 <1 3 4
Adult 2 <1 <1 <1 3

Learning dimension 3: Conceptual understanding

o @i e T e e e e e et o Letvie e
desgn goals
Overall <1 4 1 <1
Youth <1 2 1 <1
Adult 0 1 <1 <l

Common codebook keywords/concepts: positive/negative affective reactions, relating activity to personal knowledge or lives, “playing” with materials,singing or joking with family,

expressive interjections (e.g., Ohl, Ahhl, Wow!)

a Responding b. Connecting projects < Playfully e.Noveluseof f. Expressing negative
Indicators d. Expressing joy

aesthetically to experiences exploring materials emotions
Overall 4 9 8 12 <1 4
Youth 2 5 5 7 <l

Adult 2 4 3 4 <1 2

Tndicators * B"M‘;fw:'d“"" b/ Teaching and helping | ¢! Collaborating initeama ¥ [ dl Developing confidence’ “Wm"?’m’
Overall <1 10 14 2 ¥
Youth %1 4 ¥ 2 2
Adult <1 6 6 <1 <1

The color of the dimensions and indicators parallel the colors in the framework in Figure 1
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Dimension Activity 1 Activity 2 Activity 3 Activity 4

Circuit Scribe Robot Ah-choo! Larry's Lab
Creativity and self-expression 35% 36% 7% 6%
(158) (163) (89) (148)
34% 31% 34% 25%
(155) (137) (65) @®1)
20% 20% 4% 9%
(90) (89) ) (28)
Initiative and intentionality 7% 10% % 8%
(32) (46) ) (25)
4% 3% 12% 13%
(18) (14) (22) (42)

The color of the dimensions parallel the colors in the framework in Figu e 1. Dimensions are arranged from top (LD 4: Creativity and self-expression) to bottom (LD3: Conceptual
anderstanding) beginning with the dimension most commonly coded for all activitis. Bold numbers indicate noticeably higher percentages for that particular dimension than in the other
activitis for that same dimension.
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Teaching and helping one another
(14.1%)

r\@/ﬂ Collaborating and working in teams.

I (13.6%) A
Expressing joy and delight (12.6%) ﬂ

-< : e

Adult(s)

Collaborating and working in teams.
(12.4%)
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Adult(s)

Building and assembly (12.5%)

Connecting projects to personal
interests and experiences (12.5%)

Expressing joy and delight (11.8%)

Playfully exploring (10.8%)

[ Connecting projects to personal interests

and experiences (9.1%)

(This is the 1 adult code. It does not appear inthe top four most requently coded.)

Children
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Rural Social Space Dimensions

Geographic

Economic

RTSE Relationship Work

Mobile service delivery across distances
Flexible scheduling for transportation barriers

Industry-education partnerships
Work-based learning integration

(

N

Cultural integration of knowledge systems
Family engagement approaches

Holistic support addressing intersecting needs
Mentoring across multiple boundaries
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Institution Number | Percentage

type

Rural-serving Faculty-natural 16 38
community sciences
colleges
Faculty-applied 4 10
sciences
Faculty- 5 12
mathematics
Faculty-social 4 10
sciences
Student services staff 6 14
Administration 1 2
Tribal college Faculty 1 2
Administration 1 2
Workforce Administration 2 5
development
non-profit
Rural training and 2 5
support educators

Additional demographic characteristics: 44% female, 56% male; experience range 1-
35 years. Geographic distribution includes 5 rural community colleges, 1 tribal college,
and 2 workforce development organizations. Disciplines represented include engineer-
ing, chemistry, physics, biological sciences, exercise science, psychology, computer science,
medical sciences, and mathematics. Percentages rounded to nearest whole number. Some
participants serve in multiple roles beyond their primary designation.
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Activity 1
Circuit Scribe

Activity 2
Meccano Robot

Activity 3
Achoo! and Germ Glo

Activity 4
Larry’s Polymer Lab
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LD2: Problem Solving &

Critical Thinking
Troubleshooting through iterations
risks; working without a blueprint Moving from trial-and-error to fine
Complexifying over time tuning increasingly focused on
Persisting through and learning inquiries
from failures . Developing work-arounds
Adjusting goals based on Seeking ideas, assistance, and
physical feedback and evidence expertise from others
Organization of materials* Building and/or assembly*

LD1: Initiative & Intentionality
Setting one’s own goal
Taking intellectual and creative

LD5: Social & Emotional
Engagement
Building on or remixing the ideas

LD4: Creativity &

Self-Expression
Responding aesthetically to
materials and phenomena and projects of others
Connecting projects to personal . Teaching and helping one
interests and experiences another
Playfully exploring . Collaborating and working in
Expressing joy and delight teams

LD3: Conceptual

Understanding
Controlling for variables as
projects complexify
Constructing explanations
Using analogues and
metaphors to explain
Leveraging properties of

materials and phenomena to
achieve design goals

Using materials in novel ways
Expressing negative emotions*

Developing confidence
Expressing pride and ownership
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Underground rivers
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How does the
model have sense
Howthesedata  Withplace?  Whatarewe
are related to contributing
place? tothe place?

What place’s
paradigmatic
H phenomenon?

‘Which place's data?
How and with what?
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related to place?
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K 12 Students

faculty, college student mentors,
licensed professionals, field trips,
summer camps, afterschool
programs, challenges or

competitions, clubs parents, schools,
neighborhood,
-}- - community, peers
University
Partners and Rural
STEMM Culture

Opportunities
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Program

name

Program
highlights

Program details

CU Discovery space
(student spaceflight
experiments

program)—SSEP

o After school program

e Campus visits

o Student and faculty
mentors

e Experiment sent to ISS

e Trip to Cape Canaveral

e 150 students annually
e 5 Schools
o Grades 6-12

e 2 years

Building Rural
Aspirations in
Neuroscience with
Science,
Technology,

Engineering, and

e Summer camp

e Monthly campus visits

o After School program

o Student and faculty
mentors

e Interactions with

e 42 students annually

e 5 Schools

o Grades 9-12

e 1.5 years of a 5 year grant

Math—BRAIN- healthcare professionals
STEM ® Research projects
CU STEP e After School program e 260 students annually
(Integrated Math w/Summer camp e 11 schools
and Physics for e Monthly campus visits o Grades 7-12
Entry to o Student and faculty o 18 years
Undergraduate mentors
STEM)—IMPETUS  |e STEMM challenges
o Field trips
e Conference presentations
Food-to-energy e In School and after ® 667 students annually
school program e 1 school
o Student and faculty e Grades 5-12
mentors ® 7 years

o Community connection
e Environmental impact

challenges
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1. How do you define rural?

2. As a teacher, what are the challenges/barriers of working with a university?
What are the benefits of working with a university?

3. Do your students become more interested in STEMM after university-school

experiences? Do students feel like they are part of the STEMM community?

4. What is your role in facilitating the relationship between the school and
university? Do you see yourself as an interpreter/translator between K12 students
and university faculty?

5. Do you lead/work with students on projects outside of the ones with
universities (with other schools? Organizations? Etc.) How are these

relationships/experiences similar and different from the university partnerships?
6. What aspects of university partnerships are most impactful?

7. Has being involved in these partnerships help open doors to work on other

projects? Please describe.

8. What makes a good partnership between schools and universities? Specifically
in rural contexts.

9. What is most important when deciding to work with a University (what would
be considered a deal-breaker?)
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Explores education and its importance for
individuals and society

Amultidisciplinary journal that explores research-
based approaches to education for human
development. It focuses on the global challenges
and opportunities education faces, utimately
aiming to improve educational outcomes
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Research Topics

Education
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Categories

Leadership strategies for AI
integration

Code

Advocating for resources

Description

Strategies employed by leaders to secure
funding, build partnerships, and advocate for

Al-related resources

Coding example

Leaders must advocate for investments in
high-speed internet and reliable technological
hardware to enable Al use in classrooms (Leader
7)

Barriers to Al adoption

Infrastructural challenges

Challenges related to limited internet access,
outdated technology, and geographic isolation in

rural schools

Tam concerned about the sustainability and
reliability of AT applications in our schools.
(Leader 12)

Opportunities for enhancing

Personalized learning

Potential of Al to tailor instruction to individual

AT could enhance the quality of education in rural

education students’ needs, addressing mixed-age and areas by enabling more targeted instruction and
ability classrooms reducing the administrative burden on teachers.
(Leader 3)
Ethical and data privacy Ensuring secure use of AL Concerns about data privacy, security, and The use of AT must align with privacy standards
considerations ethical use of Al tools in small, close-knit to ensure student data is protected, especially in

communities

small communities. (Leader 15)
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Demographic variable Frequency | Percentage

(%)
Gender Male 40 30.1
Female 72 54.1
Prefer not to say 2 1.5
Missing 19 14.3
Total 133 100.0
Ethnicity White/Caucasian 108 81.2
American Indian or 4 3.0
Alaska Native
Others 2 1.5
Missing 19 14.3
Total 133 100.0
Location Rural 89 66.9
Suburban 20 15.0
Urban 5 3.8
Missing 19 14.3
Total 133 100.0
Year of 0-3 years 18 13.5
experience
4-10 years 32 241
11-20 years 29 21.8
21-30 years 30 22.6
More than 30 years 6 4.5
Missing 18 135
Total 133 100.0
Leadership Superintendent/ 19 143
role assistant
superintendent
School principal/vice 9 6.8
principal
Technology 3 2.3
director/officer/
manager in a school
district
Lead teacher 72 54.1
Others 12 9.0
Missing 18 135
Total 133 100.0
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Challenges in Al Adoption

Data Privacy, Bias, and Security...
Unethical use of Al
Lack of Clear Goals and Strategy for...
Reducing human/social interaction...

Raising awareness and getting buy-in...

Percentage (%)





OPS/images/feduc-10-1567698/feduc-10-1567698-g003.jpg
Strategies

Comprehensive training for teachers... |
Developing Al literacy skills for...
Addressing ethical considerations...
Equity in access and addressing data...

Development of clear Al policies and...

Percentage (%)
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Demographic category Frequency | Percentage

(%)
Location Rural 12 80.0
Suburban 2 13.3
Urban 1 6.7
Leadership Superintendent/ 4 26.7
role assistant
Principal/vice 4 26.7
principal
Lead teacher 5 333
Technology 2 13.3
director/coordinator
Years of 0-3 years 1 6.7
experience
4-10 years 3 20.0
11-20 years 5 333
21-30 years 5 33.3
>30 years 1 6.7
Level of AT Early adopter 4 26.7
adoption
In planning stage 6 40.0
Not yet adopted 5 333
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Pseudonym # of # of # of

students studentsin teachers in
building building

Angela Tuga 13 47 3
Tennille 2 1 2
Antoinette 9 13 2
Sidney 5 5 1
Mrs.G 6 33 9
GiGi 9 n 2
Brooklyn 13 2 2
Elizabeth 43 98 21
Jackie 10 101 15
Lucy 4 13 2

Two of the schools exceed ten teachers due to their K-12 structure, However, ten or fewer
teachers taught grades K-8,
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Pseudonym

Angela Tuga

Antoinette
Sidney
Mrs.G
GiGi
Brooklyn
Elizabeth
Jackie

Lucy

Idaho

Colorado,
Montana
Montana
Colorado,
Colorado
Wyoming
Wyoming
Wyoming

Montana

Population
of town

617
249
Unincorporated
106
54
29
300
m
254

Unincorporated

Distance
from nearest
urbanized
area
according to
NCES
definition

38.7 miles
111 miles
315 miles
19.8 miles
43.7 miles
111 miles
317 miles
46.5 miles
26.3 miles

315 miles

An urbanized area is defined as a territory with a population of 2,500-50,000 people.
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Design eleme Guiding questiol

Authe Does the project emanate from a
problem that has meaning to the
student?

Academic rigor Does the project lead students to

acquire and apply knowledge central to

one or more discipline or content areas?

Applied learning Does the learning take place in the
context of a semi-structured problem,
grounded in lfe and work in the world

beyond school?

Active exploration Do students spend significant time
doing field-based work?

Adult relationships Do students meet and observe adults
with relevant expertise and experience?

Assessment practices Do students reflect regularly on their

a that

learning using clear project cri

they have helped to set?

From “Lif’s a Project: The 6 A5 of Project Based Learning” by A. Larson, 2024, PBL Press.
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School Team makeup Categorization Number of  Student Students

students demographics eligible for free/
reduced lunch

HMS Fifth-grade general education  Rural Distant; PK-8th 130 47% Black, 27% Hispanic, 21% 100%
teacher (Black female); teaching ‘White, 4% two or more races
assistant (Black male);
instructional coach (Black

female); School counselor (Black

female)
EMS Sixth-grade science teacher Rural Fringe; 6th-8th 616 70% Black, 1.5% Hispanic, 7% 100%
(White female); sixth-grade White, 21.5% two or more races

math/science teacher (Black

female); School counselor

(White female)
T™S Seventh-grade ELA/STEM Rural Fringe; 7th-8th 350 85% Black, 3.5% Hispanic, 9% 100%
teacher (Black female); seventh- ‘White, 2.5% two or more races.

‘grade science/STEM teacher
(Black female); School counselor
(Black female)

Source: UsS. Department of Education, National Center for Education Statistics (2023).
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Design elel

Academic rigor

Active exploration

Applicd learning

Assessment practices.

Adult connections

STEM career connections

Total score

HMS

Rubric Score: 3
DQ: How can our school work together to create a

sustainable garden for our community that addresses the challenges of limited

resources?

Standards

Health and Safety Education: N-5.5.3 Explore the advantages of using fresh
foods and produce.

N-5.8.1 Encourage pecrs, family, and others to choose healthy foods and

be physically active.

N-6.1.4 Differentiate between unhealthy and healthy foods, snacks, and
beverages.

Science: 5-PS1-3. Make observations and measurements to identify materials
based on their properties

5-LS1-1. Support an argument with evidence that plants obtain materials for
‘growth mainly from air and water.

5-ESS3-1. Evaluate potential solutions to problems that individual
communities face in protecting the Earthis resources and environment.
6-ESS1-
systems driven by energy from the sun and the force of gravity.

. Develop a model to describe the cycling of water through Earths

Rubric Score: 4
Students created a school garden with help from community partners (local
farmers), field experts (physical education teacher), and other online sources.
Students ask need-to-know questions and answer them throughout the unit

Rubric Score: 3

Students engaged with local community issues to create a garden and recipes
o share with the community. Student teams presented

posters in front of the garden based on their area of focus: exercise, nutrition,

garden vegetables, disease prevention from healthy eating.

Rubric Score: 2

Students were assigned a specific aspect of what they were addressing for the
community. Community partners were not present for the presentation.
Students applied new knowledge of gardening and healthy eating o create
final project.

Rubric Score: 2
Students have an ongoing process of creating and planting for the garden;

assessment is formative during in-class time.

Rubric Score: 3

Students interact with multiple adults throughout the unit (PE/ health
educator, cafeteria workers, local chef, local farmers, personal trainer) and
work with them to learn content and create their final products; the final
presentation had only school personnel and no community members as part
of the public audience.

Rubric Score: 3

Various community partners (farmers, PE/ health teacher) speak to students
and help them to create their garden. Students learn about land surveyors,

arborists, nursing, and personal tra

ing careers.

20/28

EMS

Rubric Score: 3

: How can we create or improve our current community
parks to make them more inclusive while using as many
community resources as possible?

Standards:

Science: 6-ES52-1 Develop a model to describe the cycling of
Earthis materials and the flow of energy that drives this process.
Math: 6.DS.1: Differentiate between statistical and non-
statistical questions; 6.DS.4: Select and create an appropriate
display for numerical data, including dot plots, histograms, and

box plots.

Rubric Score: 3

Students researched local parks and recreation websites for
features they could add to local parks; evaluated local parks
data; asked local Mayor questions; created a survey that was not
sent out to the public; created a survey and 3D models

Rubric Score: 2
Simulated “real world” actvities by designing new park features
based on student and community needs; the Mayor spoke to

students about similar local park projects; Students presented

final posters or Tinkercad models to other students

Rubric Score: 2

Students worked in teams to create park models with features of
interest to them based on local needs; students learned about
statistical and non-statistical questions and created a park

survey (but did not give it to community members); students

completed park feature budget; students created draft and final
models,little critique and revision except from teacher

Rubric Score: 3

Students receive frequent feedback from teacher with Google
documents; the Mayor provides general feedback to students
early in the process; the project includes a budget and model of

the park (2D or 3D)

Rubric Score: 2
Students interact with the local Mayor as a guest speaker;
feedback s limited to question and answer sessions; no public

audience for final presentations.

Rubric Score: 3
School counselor taught lesson on 3 STEM careers associated
with creating local parks: architect, plumber, and civil engineer;
teacher pointed out careers on the local parks and recreation
website and integrated careers throughout; students designed

survey and 3D models using Tinkercad program.

1828

MS

Rubric Score: 3

DQ: How can we plan/create/build a (solutions) model to
conserve groundwater resources that positively impact the health
of people and natural resources?

Standards:

Sci

nce: 7-ESS3-1. Construct a scientific explanation based on
evidence for how the uneven distributions of Earths mineral,
energy, and groundwater resources result from past and current
geoscience processes.

7-ES53-3. Apply scientific principles to design a method for

monitoring and minimizing a human impact on the
environment.

Reading: Informational Text Standard 12: Read independently
and comprehend a variety of texts for the purposes of reading for
enjoyment, acquiring new learning, and building stamina; reflect
onand respond to increasingly complex text over time.

12.1 Engage in whole and small group reading with purpose and
understanding.

12.3 Read and respond according to task and purpose to become
self-directed, critical readers and thinkers.

Rubric Score: 2
Students and teachers frequently mentioned the field trip to local
water treatment plants. Students read a community-focused
article on water quality, conducted mostly online research,
engaged minimally with science tools (one PET simulation, an
online soil lab), and discussed but did not record local water
testing,

Rubric Score: 2

Students addressed local water conservation by designing rain
barrels in Tinkercad and creating infographics. They visited water

treatment plants but had no public presentations, Budgets were
drafted for potential school runoff and garden solutions, but

plans remained early.

Rubric Score: 2
Students formed self-selected teams to design a Tinkercad model

addressing alocal water conservation issue, primarily rain

barrels. They reflected on team collaboration, but no external

adults provided critique, and models or infographics were not

publicly presented.

Rubric Score: 2
Students analyze the DQ in ELA post-field trips, while science
content is taught separately and tested before the final product.
Formative assessments focus on water conservation, and students
create an infographic on water solutions. Feedback is limited to

the teacher, and no project rubric has been discussed.

Rubric Score: 2

Students visit drinking and wastewater plants and hear from
water industry professionals but receive no further expert
interaction or feedback. Final presentations lack a public

audience.

Rubric Score: 2
Students explored water treatment careers through a field trip, a
school counselor-led STEM career lesson, and a hands-on project

simulating professional skills by designing a Tinkercad model

and budgeting ($100 o less) for a school rain barrel.

15/28





OPS/images/feduc-10-1567698/feduc-10-1567698-t004.jpg
Institutional Al
planning

Percentage

(%)

Al on the radar (no action 69 51.9
taken)

In short-term planning 20 15.0
No interest 18 13.5
Medium- to long-term planning 11 8.3
for AL

Pilot in progress or have 9 6.8
completed

Others 6 4.5
Total 133 100.0






