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What is “Computational Thinking” (CT)?

Computational thinking is an 
interrelated set of skills and 
practices for solving complex 
problems, a way to learn topics 
in many disciplines, and a 
necessity for fully participating 
in a computational world.

Mills, K., Coenraad, M., Ruiz, P., Burke, Q., & Weisgrau J. (2021, December). Computational 
thinking for an inclusive world: A resource for educators to learn and lead. Digital Promise.
https://doi.org/10.51388/20.500.12265/138 



What is computational thinking? - Teachers explain

“Computational thinking is 

not a new theory—this is 

just a new name of a 

problem solving approach 

that involves using 

innovative technology to 

assist in the process.”

“Computational thinking 

is problem solving steps 

that teach students 

perseverance through 

exploring and analyzing 

algorithms to find 

solutions”

“Computational thinking is being 

able to analyze, build and 

create steps in a process in 

order to generate new 

understandings. This can entail 

collecting data, problem solving 

while building our understanding 

of various competencies.”

Source: E KY Summer Institute 2022 Teacher Survey



Computational Thinking Pathways
Computational Thinking Pathways (CT Pathways) are system-wide, 
K-12 pathways supporting equitable participation in computational 
thinking that is consistent across classrooms, cumulative from year 
to year, and competency-based.



Computational Thinking Pathways

Consistent Cumulative Competency-
Based



South Floyd 
Elementary

Pikeville Elementary

Our Setting: Eastern KY



● Eastern Kentucky (yellow)

● “Mountain people” (kinship, strong love 

of place, egalitarianism, independence, 

religious worldview, etc; Keefe 2005)

● Coal industry → computer science & 

entrepreneurism?

● Education leaders invited Digital 

Promise researchers to help design a 

K-8 Computational Thinking pathway

● Two NSF CSforAll Research Practice 

Partnerships (RPPs)

Kentucky Appalachia



District visions (2020)

Our   Vision

We believe in CS because ALL 
students should possess 

competencies and skills to become 
citizens who recognize problems 
and create innovative solutions.

We believe in CS because All students 
have the opportunity to be competitive 

in today’s global economy, 
demonstrate leadership and success, 
inspire innovative solutions, and grow 
and expand our region’s workforce. 





“The stories we tell ourselves about 

ourselves are equally as important as 

these other efforts.   And so it's really 

important, …that you're teaching not the 

victim narrative that we all hear – the 

put-upon narrative – but [to teach] the 

possibility narrative.”

(R. Justice, personal communication to Eastern KY 

teachers, Summer 2021)

Why stories?



Iconic possibility narrative in E KY (2018)



Lynn Parish - Co-Founder of Bit Source (software 
development company in Eastern Kentucky)

All the naysayers kept saying, 

“you can’t train coal miners to be 

able to code.”  But hey, these 

guys have been working around 

tech their whole lives.  And 

they’re tough as nails.  We can 

do this.



Opportunities to learn stories of Appalachian 
Ingenuity

Inspire talks from local innovators 
(Summer 2021, 2022, 2023)

Field trips to innovative companies
(Summer 2022, 2023)

Civic Imagination workshop (Feb 2023) Seeing students engage with innovators 
and innovation  (Summer 2023)



Purpose: What does computational thinking 
have to do with Appalachian ingenuity?

Research question

How, if at all, are computational thinking skills and practices 
present within stories of Appalachian Ingenuity, that are casually 

conveyed by teachers and innovators?



M et h o d s

E xt e n d e d I n g e n uit y St ori e s

2- h o ur visit t o l o c al e ntr e pr e n e ur
I nt er vi e w c o n d u ct e d b y t w o l o c al 
e d u c at ors

Bri ef I n g e n uit y St ori e s

1 8 t e a c h ers, 2 distri ct l e a d ers 
fr o m E ast er n K e nt u c k y
P h ysi c al o bj e ct r e pr es e nti n g t h e 
hist or y of A p p al a c hi a n I n g e n uit y
1 - 1 0 mi n ut es p er st or y



Methods

CT Skills CT Practices Appalachian Ingenuity

Abstraction

Algorithmic Thinking

Debugging

Decomposition

Pattern Recognition

Selecting Tools

Automation
Computational Modeling
Data Practices

Perseverance 
Selflessness 
Collaboration 
Resourcefulness
Agency



Elissa Settles
Elissa’s father was an Eagle Scout and a Baptists Preacher. Elissa tells the story of her father using brown duct 
tape to recover his bible when it was falling apart and how her father created lanterns from candles and soft 
drink cans when they stayed out hiking too late in the woods. 

Click on the icon to listen to the story!



A p p al a c hi a n I n g e n uit y T h e m e s i n Bri ef I n g e n uit y 
St ori e s
P ers e v er a n c e ( 1)

[i n dir e ct] R el ati v e h a d a “ h ar d lif e,” w or ki n g i n c o al mi n es si n c e a g e 8, a n d b uilt it e ms 
o ut of n e c essit y

S elfl e s s n e s s / F a mil y ( 8)

Q uilti n g a n d s e wi n g m o n e y oft e n w e nt t o p ur c h as e n e c essiti es f or t h e f a mil y
F at h er cr e at e d a m a k e-s hift l a nt er n t o pr ot e ct c hil dr e n fr o m s n a k es

R e s o ur c ef ul n e s s ( 6)

F at h er m a d e a c u p h ol d er fr o m a p ai nt c a n t o mi mi c n e w er m o w ers
Gr a n d m ot h er c o ul d m a k e a 1 2 c o urs e m e al o ut of n ot hi n g

A g e n c y ( 1)

[I n dir e ct] W h e n p ar e nts n e e d e d/ w a nt e d s o m et hi n g, t h e y t o o k a cti o n t o cr e at e it.



Slope Master



A p p al a c hi a n I n g e n uit y T h e m e s i n E xt e n d e d 
I n g e n uit y St ori e s
P ers e v er a n c e ( 7)

D e v el o pi n g a s yst e m t o k e e p t h e tr a c ks o n, e v e n o n st e e p sl o p es.

C oll a b or ati o n ( 2)

G etti n g i ns pir ati o n t o b uil d p ort a bl e s a w mills fr o m a fri e n d’s i d e a.

R e s o ur c ef ul n e s s ( 4)

M o w er bri n gs t o g et h er e xisti n g el e ctr o ni cs i n a u ni q u e w a y.

A g e n c y ( 1)

B uilt a c art at a g e ni n e b e c a us e h e “ w a nt[ e d] t o g o f or it.”



C o m p ut ati o n al T hi n ki n g T h e m e s i n E xt e n d e d 
I n g e n uit y St ori e s
Al g orit h mi c T hi n ki n g ( 1)

Cr e ati n g a s yst e m b et w e e n t h e diff er e nt tr a ns missi o ns a n d t h e el e ctr o ni cs t o c o ntr ol t h e 
m o w er.

D e b u g gi n g ( 6)

C o nti n u o usl y i m pr o vi n g t h e m o w er t o m a k e it str o n g er, wi d er, m or e us a bl e a n d aff or d a bl e.

S el e cti n g T o ol s ( 1)

S el e cti n g t h e pl as m a t a bl e t o c ut m et al pl at es f or t h e m o w er.

A ut o m ati o n ( 2)

C utti n g gr ass b y m a c hi n e r at h er t h a n b y h a n d.
D e v el o pi n g c o ntr ols f or m ulti pl e tr a ns missi o ns t h at ar e bl e n d e d t o g et h er t o c o ntr ol dir e cti o n.



W h at w e l e ar n e d

C T c o n c e pts c a n c o n n e ct t o A p p al a c hi a n I n g e n uit y, b ut t h e c o n n e cti o ns will 
n ot b e o b vi o us fr o m bri ef a n d e v er y d a y w a ys st ori es ar e t ol d.
M or e w or k is n e e d e d t o cr oss w al k a n d d e v el o p c o m m u nit y- gr o u n d e d 
t er mi n ol o g y or d efi niti o ns.
It s e e ms h el pf ul t o as k m or e q u esti o ns a b o ut t h e pr o c ess of i n g e n uit y 
r at h er t h a n j ust t h e artif a ct, b e c a us e C T is a pr o c ess.



Three next steps we’ve taken

1. “Appalachian 
Ingenuity Story 
2-pagers” for students 
with CT connections 
(right)

2. Interview protocol for 
students to ask their 
elders about ingenuity 
and CT 

3. Five reasons local 
ingenuity stories are 
important for K-8 
education” (next page)



W h y L o c al I n g e n uit y St ori e s ar e I m p ort a nt f or K- 8 E d u c ati o n

W e w a nt e x a m pl e s of l o c al pr o bl e m- s ol vi n g a n d i n n o v ati o n  t h at mi d dl e s c h o ol st u d e nts i n 
E ast er n K Y mi g ht fi n d i nt er esti n g. T h es e e x a m pl es c a n i ns pir e st u d e nts t o s ol v e pr o bl e ms i n 
t h eir o w n li v es a n d t h eir c o m m u niti es.
W e’r e l o o ki n g f or r e al- w orl d c h all e n g e s t h at ar e cl o s e-t o- h o m e  f or mi d dl e s c h o ol st u d e nts i n 
E ast er n K Y. W e b eli e v e t h at t h es e st u d e nts h a v e cr e ati vit y a n d r es o ur c ef ul n ess t o h el p fi n d 
s ol uti o ns t o t h es e c h all e n g es.
W e ar e c uri o u s a b o ut w h et h er a n yt hi n g si mil ar t o ( w h at w e t o d a y c all) c o m p ut ati o n al 
t hi n ki n g s kill s h a v e b e e n u s e d i n t h e c o m m u nit y a n d it s hi st or y . E x pl ori n g t his c o n n e cti o n 
c o ul d pr o vi d e h el pf ul e x a m pl es f or st u d e nts as t h e y l e ar n t h es e s kills t h e ms el v es.
W e ai m t o cr e at e a c oll e cti o n of r e s o ur c e s t h at st u d e nt s a n d t e a c h ers  c a n e asil y a c c ess a n d 
us e d uri n g pr oj e ct- b as e d l e ar ni n g. T h es e r es o ur c es will pr o vi d e g ui d a n c e a n d s u p p ort 
t hr o u g h o ut t h eir pr oj e cts.
W e w a nt t o d e v el o p st or yt elli n g m o d el s a n d m et h o d s f or e d u c at ors a n d st u d e nt s . T h es e 
m o d els m a y e n c o ur a g e t h e m t o c o n n e ct wit h t h eir f a mili es a n d c o m m u niti es. T h e y m a y als o 
e n h a n c e st u d e nt l e ar ni n g t hr o u g h c o m m u nit y i n v ol v e m e nt, a n d i nf or m c o m m u nit y m e m b ers 
a b o ut t h e i nt er ests a n d s kills of t o d a y's st u d e nts.



The information presented in this document is 
licensed under a Creative Commons Attribution 4.0 
International License and may be adopted, remixed, 
or used as inspiration for your own innovation 
efforts. Follow these attribution guidelines as you 
use and share this information.
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