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Main Prob lem : 

Th e re  is  ve ry lit t le  re s e a rc h  
a b o u t  th e  in c lu s io n  o f 
s tu d e n ts  with  d is a b ilit ie s  in  
e le m e n ta ry CS e d u c a tio n . 



Mult id im ensiona l Approach to Inc lusive Best  Pract ices
(Crouch, Keys, & McMahon, 2014)

▪ Organ iza t iona l Dim ension

‣ CS c o - te a c h in g , c o - p la n n in g

▪ Academ ic  Dim ension  

‣ CS c u rric u lu m  a n d  in s tru c t io n  is  a c c e s s ib le

‣ In s tru c t io n a l s u p p o rts  in  p la c e

▪ Assessm ent  & Plann ing  Dim ension  

‣ CS a s s e s s m e n ts  a d d re s s  s t re n g th s  & d e fic its

▪ Socia l Dim ension  

‣ Stu d e n ts  w /d is a b ilit ie s  p ro p o rt io n a lly 
re p re s e n te d  in  CS 



What we do 
kn o w 
(in fo rm e d  b y Cro u c h  e t  a l., 2014 )



How can we 
best support 
teachers in 
meeting the 

needs of ALL 
their learners? 

What 
instructional 

supports help 
students who 
struggle in CS 

education?

To what extent 
are students 

w/disab 
included in CS 

education?

How does the 
intersectionality 

of disab, gender, 
SES, culture, etc 

play into CS 
learning?

What 
we 
don’t  
know:



Tool and  Curr icu lum  Accessib ilit y  Barr iers 

▪ There is no such thing  as “fully accessib le” p rogram m ing p la tform s 

for young learners: 

‣ Lim ited  access w ith sc reen readers

‣ Rely on visua l representa t ions

▪ Cognit ive supports our typ ica lly outside the system  (i.e., teachers)

▪ Many ac t ivit ies are open- ended 



▪ Strugg le w ith program m ing languages

‣ Ch a lle n g e s  with  d e c o d in g  a n d  c o m p re h e n d in g  th e  c o d e  

▪ Stru g g le  with  m u lt i- s te p  c o m p le x prob lem  solv ing

‣ De b u g g in g  a  p ro g ra m  th a t  d o e s  n o t  wo rk

‣ Stra te g ic a lly p la n n in g  p ro g ra m s  fro m  th e  b e g in n in g  to  e n d

▪ Re s u lts =Frust ra t ion a n d  ta s k a b a n d o n m e n t (Is ra e l e t  a l., u n d e r re vie w)

Ind iv idua l Learn ing  Barr iers 



Addressing  Inc lusion  Barr iers 

▪ Use accessib le tools (e.g ., Bootstrap, Quorum )

▪ Provide ind ividua lized supports, accom m odations, and stra teg ies 
effec t ive in other content a reas (e.g ., Snodgrass et a l., 2016)

▪ Provide teachers w ith professiona l developm ent on stra teg ies and 
app lica t ions of Universa l Design for Learning (UDL) in CS educat ion (e.g ., 
Israel et a l., 2020)

▪ Use exp lic it  instruc t ion (Wright et a l., 2019) in a  ba lanced approach 
w ithin open ended com puta t iona l ac t ivit ies. 



Our Approach to Study ing  Inc lusive CS Educat ion

Student- level deep ana lysis of 
com puta t iona l p rocesses

Teacher- level ana lysis of PD and 
instruc t iona l p rac t ices 

(e.g., Israel et al., under review) (e.g., Israel et al., 2020)

http://drive.google.com/file/d/14ec0vOEzWlYgv1XBZD3Ix4q6jvOfP8Lq/view


Study ing  Student  Engagem ent  and Learn ing

Data includes:

-Videos of students’ computational 
behaviors

-Student observations

-New: Eye tracking/gaze fixation

-Artifact-based interviews



UDL in Action in CS 
Education

Teacher Learn ing , Agency , and  Inst ruc t iona l Pract ices

https://docs.google.com/document/d/1V7qsDUgrE6_L7xGF3CuPLs7BhuBwp4P-EIGqio27rxo/edit
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Extra slides



About recent UDL in CS Ed PD this 
Study

Primary RQ: What does  
UDL look like in 
elementary CS education?

Methodology: Interpretive 
qual.  triangulating lesson 
plans /artifacts , coaching 
logs , and interviews .



Data 
Analysis
▪ Coding: UDL 

checkpoints

▪ Categorized data by 
similarities/ 
differences across 
teachers

▪ Interrater reliability 
among the two 
coders: Cohen’s 
Kappa (above .98) 



CT & CS Activities

▪ Combination of plugged & unplugged activities
▪ Begin with unplugged, transition to simple plugged, and 

finally to more sophisticated plugged activities 



Results...MORE CHECKPOINTS      BETTER
Engagement 

(n=63 instances)
Representation
(n=51 instances)

Action and Expression
(n=31 instances)

*Choice in 
computational artifacts 
(with accountability) 

*Personally 
relevant/real-world 
applications 

*Student collaboration

*Options for perception 
(e.g., customize 
display of info)

*Explicit directions, 
visual cues, modeling

*Less for on supports 
for language and 
symbols 

*Focus on executive 
function

-Goal setting
-Planning support
-Progress monitoring

*Less focus on options 
for physical action or 
options for expression 
and communication



Significant differences 
in UDL implementation 
across the teachers.

UDL is contextual.



**UDL checkpoints DO NOT hold equal 
weight in individual lessons: They 
are context and student dependent!     
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