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2.4 million public 

school students in 
the U.S. identified 

with a specific 
learning disability*

6.4 million 

students in the U.S. 
diagnosed with an 

attention deficit 
disorder*

• Specific learning disabilities (e.g., 
disorders in reading, written expression, 
math, and language)

• Attention deficit disorders (e.g., 
attention deficit hyperactivity disorder, 
or ADHD, attention deficit disorder, or 
ADD & related Executive Functioning 
challenges)

• Also consider the basic, psychological 
processes underlying the disorders 
contributing to academic challenge in 
common classroom activities.

*The State of Learning Disabilities, Cortiella & Horowitz, 2014        

Background: Students Who Learn Differently…

System for diagnosis is not perfect 
(under & over-diagnosis of kids) 

Think & Share: Did you work 
with any students in your CS 
classes with these types of 
learning differences?



Study Overview: A Researcher-Practitioner Partnership

Applying what is known from research in other subject areas about practices that support students who learn differently; 
NOT changing the rigor, nor simplifying the material.

Review CSP 
Lessons & ID 

Potential 
Challenges

Create & 
Implement 
Alternate 
Strategies 

Collect 
Student & 

Teacher 
Feedback

Revise 
Instructional 
Strategies; 
Share with 
Teachers

Student data 
-Written feedback (for each lesson)

-Every-other-week student individual 
interviews

-Post student attitude questionnaire 

12 students completed the course



Student Experiences: Attitudes & Feelings About CS 

Enjoyment of and Interest in Computer Science

6-point response scale:

Over three-quarters of the students said 
CS is interesting and want to learn more; 
over half enjoyed CS work; yet the class 
was fairly divided as to whether it’s fun to 
learn and solve CS problems.

How much do you agree or disagree with the following statements?

N=9



Attitudes & Feelings: CS 

Self-Confidence in Computer Science

6-point response scale:

Over three quarters of the students 
“agreed” they now have the skills & 
ability to learn CS, and over half 
”agreed” they are capable of solving 
difficult CS problems.

How much do you agree or disagree with the following statements?

N=9

Think & Share: 
What are some 
strategies you used 
to build student 
confidence in your 
CS class this year?



Attitudes & Feelings: CS 

Fixed Mindset

6-point response scale

All but one student rejected the idea that 
you’re good at CS or you’re not (fixed 
mindset); over three-quarters of the students 
“agreed” anyone can learn and improve CS 
skills while 2 students “disagreed.”

Growth Mindset

How much do you agree or disagree with the following 
statements?

N=9

Computer Science Ability



Attitudes & Feelings: The CSP Course 
Self-Assessment of Growth in Computer Science Over three-quarters of the students felt their 

computing skills “increased” because of the class 
while 2 said they “decreased;” over half felt 
better able to solve problems after the class. 

5-point response scale:

How have the following changed for you as a result of your CSP class?

N=9

Observation: Two students 
consistently reported low 
enjoyment, self-
confidence, growth 
mindset perspective, and 
self-assessment of growth 
in CS bc of the class. One 
noted challenges keeping 
up with ”everyone’s skill 
level.” 



Student Experiences & Expertise: Advice to Teachers
Provide examples; work through challenging problems together
• “Give example problems, analyze different projects…Or take a few of the harder lessons and do 

them together.”

Give an overview of the work in each lesson
• “…giving you a heads-up so you know to be prepared to do a lot, so you can manage your time.” 

[insert Video clip-Ben & Connor]

Offer explicit feedback about student work
• “When there's an error...they should explain what you did wrong, not just show you you're wrong.”

Consider pacing & account for different experience levels
• “…start out slow and see how each kid is going and if you see that there is a great number of kids 

going a lot faster than the rest, then probably have a different section for the kids…[or] put them in 
the back so that they can work at their pace.” [insert Video-Seth, Connor, Kenan]

Build in extended work time for those who need more
• “…at the end of the week have…half that class period become catch up time…just so there's not a 

ton of pressure, to make sure you get through it and understand what you're doing and not just try 
to blow through it.”

Set aside recurring time for vocabulary review
• “…there [should be] set times for kids to look at vocabulary.”

Think & Share: did you hear from 
your students this past year?



Student Experiences & Expertise: Video

Kenan, Conner, & Seth

Conner & Ben



a. New Terminology, often presented with Lengthy Verbal Remarks
b. Exploratory Projects 
c. Collaborative Work
d. Aspects of Programming

Primarily related to Attention, Language and Executive Functioning*

*a weakness in some mental skills re: planning, organizing, prioritizing, often found in students with learning and 
attention issues

What to do: Instructional Practices For Your Classroom



Example a: New Terminology; Lengthy Verbal Remarks

Code.org Unit 1 Lesson 3

E.g., a 7-minute video with new terminology

Code.org Unit 1 Lesson 13

Teachers are asked to verbally present 
a lot of technical information
With no visual supports.

Lessons include lengthy videos that 
introduce a lot of new terminology.

http://youtube.com/v/tO3PhjROgzs
http://youtube.com/v/tO3PhjROgzs


Terminology & Verbal Information Challenges

These activities may pose challenges for students with learning differences:

• sustaining focus while watching a video or listening to a teacher’s verbal 

introduction

• learning and retaining new vocabulary and content when presented 

primarily verbally without visual support

“The video was going by so fast.”

“[the biggest challenge was] understanding the 
difference between routing traffic and broadcasting.  
I didn’t really know what broadcasting meant in
terms of computers.”

(Student with a language disorder; Underlying process challenges:
listening comprehension, phonological awareness, language 
processing)



Alternate Strategies for Terminology & Verbal Information

 Maintain a glossary, preferably a shared electronic document to which terms 
can be added

 Present written terms, definitions, and key information on a board or 
presentation slide during verbal introductions 

 Watch videos twice or repeat information regularly

 Provide guided notes for students to complete while watching videos or 
listening to verbal instructions

 Check for understanding regularly

Think & Share:
Which of these strategies 
do you already use in your 
CS classroom?



Example b: Exploratory Projects

Little 
explanation 
about 
expectations 
for student 
work

Students are expected to determine how an everyday 
occurrence can be represented digitally

Code.org Unit 2 Lesson 6



These activities may pose challenges for students with learning differences:

• choosing a topic, a point of focus, or program to write

• finding appropriate sources at an appropriate reading and background level 

• developing a plan by breaking task into smaller components

• building knowledge while exploring content in a ‘systematic’ manner

Exploratory Project Challenges

“It was hard to get started and choose and get the basics of my argument down on 
paper...It’s hard to choose which option I’m going with and then how I’m going to argue 
it.  What my points are going to be and how I use those points.”

(Student with ADHD - Combined Presentation)



 Model strategies and approaches
• Provide exemplar
• Demonstrate examples
• Provide steps for how one could explore options

 Present students with potential options if they are having difficulty choosing a topic, 
a point of focus, or program to write

 Circulate and assist in breaking down plans into smaller steps

 Provide information sources for students

 Provide consistent and explicit feedback about their approach

Alternate Strategies for Exploratory Projects



Example c: Collaborative Work

Includes:

• Think-Pair-Share Activities

• Paired Programming and Activities

• Partnered Thinking and Problem-Solving



These activities may pose challenges for students with learning differences:

• using socially appropriate language in communication and collaboration

• reading social cues

• sustaining attention while classmates explain their thoughts

• comprehending the language used by peers

• finding the correct words and phrases to articulate thoughts 

• reflecting and identifying the reasoning behind approaches to problem-solving

Collaborative Work Challenges

“I don’t like working with partners at 
all…they’re pretty much always a 
hindrance.”

(Student with a learning disorder in writing and 
unspecified neurodevelopmental disorder; 
Underlying process challenges: Processing speed, 
sustained focus and alertness)



 Place students in partnerships or groups that will be supportive of learning 
differences and minimize difficulties that could arise because of social skills or other 
factors.  
 These may remain for an extended period of time, or may need to be changed 

regularly to main effective collaborative working groups.

 Circulate and model phrasing for students who may have difficulty translating their 
thoughts to language and who have difficulty retrieving the words they want to use.

 Explicitly state that students will work or problem-solve together (not just work in 
parallel).

 Review and/or model guidelines for students on how to work together (and provide 
feedback:

• Only one person talking at a time
• Everyone accepts feedback
• People listen actively
• People share differences of opinion
• All are respectful of each others’ opinions

Alternate Strategies for Collaborative Work



Example d: Aspects of Programming

Code.org Unit 5 Lesson 1

Students are 
introduced to a 
number of new 
programming 
commands with 
each new lesson.

Code.org Unit 5 lesson 4



Programming Activity Challenges

These activities may pose challenges for students with learning differences:

• using the same element ID with consistent spelling and capitalizations

• identifying “errors” in the way variable have been written when debugging 

• noticing difference between “Apple1” vs “aple1”

• recalling the use of each of the commands and the type of variable that should be 

entered in the command



 Create a reference sheet listing code introduced

• Provide a short descriptor of the command and the type of variable that should 

be entered in the command.

 Instruct students to create an electronic document (Google Doc, Word Doc) to record 

the variables used in the programs.  

• They can refer to this document to copy and paste the variables in order to 

ensure that they are always writing the variables in the same manner. 

Alternate Strategies for Aspects of Programming

Think & Share:
Do you use any of these 
strategies in your CS classroom?



Accessibility & Inclusion are Critical

Two Key Reasons:

• Educational equity

• Capturing student creativity & talent



Capturing Student Creativity & Talent

What traits or characteristics do YOU have as a result of your learning difference that make you well-
equipped for CS?

Creativity & Problem-Solving

• …“you're thinking outside the box. You're thinking differently than everyone else.”

• “a lot of us have always been on the outside....So I think that type of thing puts me and 
other kids with learning differences at an advantage because we are able to critically 
think in a more of a creative solving way, instead of just the logical.”

• “I think that I'm really good at figuring out problems….finding different ways to go about 
a problem. I think that helps with the coding.”

Don’t Give Up

• “I will keep trying and doing whatever I need to do in order to succeed. Asking for help, 
stepping out of my comfort zone, raising my hand when there's 400 kids. I don't really 
care as long as I'm understanding it so I can succeed.”

• “I hate quitting. Giving up is like, the ultimate shame.”



Takeaways

• Look to students as experts in how we can improve the CSP experience

• Use a range of instructional practices to make it easier for all students (and 
particularly those with diagnosed learning differences) to access and engage 
in CS learning.

See our study website for more instructional practices to improve accessibility of 
CS classes: outlier.uchicago.edu/accessCSP

This work is supported by the National Science Foundation under Grant # CNS- 1542963

http://outlier.uchicago.edu/accessCSP

