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Accessibility is the Law

Nondiscrimination on the Basis of Disability; cessibility of
Web Information and Services of State and Local
Government Entities (link)

e Implements a regulation based on Title || of Americans
with Disabilities Act (ADA)
e Applies to state and local government entities

iIncluding public schools
e Addresses web and mobile accessibility issues



https://www.federalregister.gov/documents/2024/04/24/2024-07758/nondiscrimination-on-the-basis-of-disability-accessibility-of-web-information-and-services-of-state

General. A public entity shall ensure that the following are readily accessible to
and usable by individuals with disabilities:

(1) Web content that a public entity provides or makes available, directly or
through contractual, licensing, or other arrangements; and

(2) Mobile apps that a public entity provides or makes available, directly or through
contractual, licensing, or other arrangements.

Level of compliance: WCAG 2.1 AA

———————————————————————————————————————————————————————————————————————————————————

Governmental entities smaller than 50,000: April 27, 2027
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Governmental entities larger than 50,000: April 24, 2026



Section 508

In 1998, Congress amended the
Rehabilitation Act of 1973 to
require federal agencies to make
their electronic and information
technology (EIT) accessible to
people with disabillities.

The law 29 U.S.C § 794d applies
to all federal agencies when they
develop, procure, maintain, or
use electronic and information
technology.




Section 508

Under Section 508, agencies must give disabled
employees and members of the public access to
information comparable to the access available to others.

Educational software is included under Section 508
guidelines.

Several states have passed laws requiring 508 at the
state level. California, Missouri, New York, Oklahoma,

Washington.


https://www.section508.gov/manage/laws-and-policies/state/#:~:text=Section%20508%20applies%20to%20the,others%20at%20the%20State%20level.
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Originally designed for J ¢
individuals with disabilities, is

now widely used by millions
for convenience.
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Carnegie

public void squiral() §
Turtle turtle = new Turtle();
int dist = 0;
while (dist < 100) §
turtle.forward(dist);
turtle.right(90);
dist = dist + 10;

%
turtle.say("A Squiral!");
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ABSTRACT better maximized if accessibility is considered at the start of the
Al students benefit when computer science (CS) materials are ac-  design or evaluation process, not as an afterthought [8]. However,
cessible, but it is critical for students with disabilities. In orderto  With many CS education tools, this is not always possible as these
provide opportunities for all students to be successful, it is impor- ~ Were not designed with accessibility in mind [? ].
tant for teachers to be able to evaluate the accessibility of their Teachers are essential to understanding how educational prod-
lessons and technology. One way to evaluate accessibility is the ucts have been used or not used in the classroom as they routinely
POUR framework. The POUR framework represents what canbe ~ interact use them
Perceived through the senses, how users can Operate a material its usage [1]. Hence, partnering with teachers to provide feedback
or technology, how it is Understandable to users, and the overall on the accessibility of CS education tools and robotics can help to
Robustness. POUR provides a promising way for K-12 CS teachers ~ cnsure that CS instruction is inclusive of all students.
to evaluate accessibility for their learners. We describe how the One way for teachers to evaluate accessibility is through us-

POUR framework was used by a cohort of teachers to evaluate VEX ing the Perceivable, Operable, Understandable, and Robust (POUR)
123 for their learners with disabilities. Findings from the teacher guidelines [4]. POUR was created to streamline accessibility guide-

POUR analysis revealed that overall, the teachers noted that the lines for websites [5]. It now can be used to evaluate accessibility,
VEX 123 provided the necessary range of entryways into coding _ including educational materials [9]. Yt, ltle research has applied
through its three modalities: The touch coding on the robot itself, the POUR principles to CS education.

the coder cards, and VECcode (the block-based coding environ- ‘We picked VEX 123 as a product to examine due to commitment
ment). At the same time, the teachers indicated that some students ~ from VEX to make their cessil it

with disabilities faced a number of motor and sensory difficulties, ~ ¢ducational robotics are important for increasing student learning,

Overall, this study showcased a way for teachers to provide insight motivation, and semse pf well-being [2]. VEX 123 is a hybrid edu-
into the level of accessibility of CS education tools specific to their cational robot aimed at pre-kindergarten through carly clementary

students’ strengths and neds. students; generally it is an entry point of CS education for the
youngest learners [7]. VEX 123 is distinguished by its three ways
KEYWORDS to program: directly manipulating touch buttons on the device,

. : . o tangible coding through a blue-tooth enabled coder and code card
Te Ec te E , Te T . £ ¥
Tiii'“i,fi}'ﬁf:?"' Computer Science Education, Teachers Hentity, (78 0 Fromni et

he platform [10].
ACM Reference Format:

oanne Barret, Debra Kely Thomas, and -
son McKenna. 2024, Special Education T Accessibil-
ity of CS Educational Rnbonrs In [‘mnmdmg: of the 55th ACM Technical
Symposium on Computer Science Education V. 2 (SIGCSE 2024), March 20-
23, 2024, Portland, OR, USA. ACM, New York, NY, USA, 2 pages. https:
I/doi.org/10.1145/3626253.3635576

1 INTRODUCTION

One way CS education can be supported is through the use of
accessible materials. It has been suggested that accessibility can be

Figure 1: Three ways of coding with VEX 123

‘We created a professional development module for special ed-
o to ke digtal or hard copis of part ol ofthis work for personalor  ucation teachers on using the POUR framework to evaluate the
€5 education tools that they use with learners with disabilitics.
A This module i part of a larger pm,ecr l'unded by Google aimed at
For all other uxn contact the owner /author(s). ‘wide-scale

SIGCSE 2024, March 20-23, 2024, Portland, OR, USA
S ek o oL P R inclusion and accessibility. As part oﬁhe mednle the teachers were

Pen

ACH N Y e DTS e asked to examine a technology they used in the classroom as well
it/ dolorg/10.1145/3626253 3635576 as taking part in a group discussion of VEX 123 and POUR. This
SIGCSE 2024, March 20-23, 2024, Portland, OR, USA Andrew Benne , Maya Israel, Joanne Barre , Debra “Kelly" Thomas, & Jason McKenna

poster presents the findings of the teachers' POUR analysis of the 3 DISCUSSION

VEX 123. There is growing research suggesting that educational robotics
can support learners’ understanding of computational thinking

2 TEACHER POUR ANALYSIS OF ROBOTICS in engaging ways [7]. However, many of these studies have not

Data that was used as part of our understanding of how teachers  1ocused on the inclusion of learners with disabilities [6], 7 ]. This

used the POUR framework were: (1) Notes from meetings with study demonstrates POUR as a potential framework to address

the teachers as they described their experiences with the VEX123,  accessibility.
and (2) materials that teachers created within their professional Although ay y
course system (CMS). Th of il d to the teachers, this study added to ways teachers can
i 1 :

One way for teachers to evaluate
accessibility is through using the
Perceivable, Operable,
Understandable, and Robust
(POUR) guidelines. POUR was
created to streamline
accessibility guidelines for
websites. It now can be used to
evaluate accessibility, including
educational materials.
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Designing a Progression of Programming Environments to Support K-12
Learners as they Advance
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Abstract: There are many ways that schools can support students i their computer science learning
joumeys as they move from grade to grade, but those pathways always include dramatic shifts in
programming environments and languages. With the goal of addressing the current challenges in
transitioning leamers from one programming environment to the next, this paper presents the VEX
continuum, which starts with a hands-on introduction 1o fundamental computer science concepts,
such as sequencing, and progresses through stages, mcludmg block-based programming, it
based programming and eventually to a In this
experience report, we present the VEX Continuum, a of pr

designed to support learners as they move from introductory to advance computer science education.
In ing the st of VEX , we highlight how it s designed to scaffold leamers
as they move from i increasing complexity and expressive power as they
progress through their computer science education journey.

1. Introduction

The last decade has seen an increased emphasis on the integration of digital literacy and computational
thinking skills into K-12 educational frameworks. As an important piece of this new educational emphasis. computer
science education has a critical role to play in K-12 education to prepare learners to thrive in an increasingly
technology world. As it is inevitable that they need to have some computer science knowledge and computational
thinking to be successful in many fields (Yaday et al., 2011). Despite the importance of computer science education,
current pedagogical approaches have struggled to provide a coherent. continuous learning pathway for learners as they
progress from introductory tools in kindergarten through more powerful programming languages in high school. The
result is a lack of continuity and at-times difficult transitions for learners. These transition points, and the difficulties
learners face with them, are consequential as it is at the points that many learners choose to end their study of computer
science. particularly learners from populations historically excluded from the field (Kélling et al.. 2015; Lin &
Weintrop, 2021: Weintrop et al.. 2020).

Many educational tools and platforms, such as coding robots (Yu & Roque. 2018) and programming
cnvironments (Lin & Weintrop, 2021), have been developed to enrich the computer science education experience and
make it more accessible and engaging (Malizia et al., 2017). These tools can facilitate the development of critical
thinking, problem-solving, and algonllumc thinking skills, making abstract concepts more tangible for leamers
(Grover et al., 2017). However, the still faces a signi hall Each tool and platform
often exist as an isolated entity with its own set of design features, i and ilities that must
be learned alongside the computing content. The transition from one tool or platform to the next is often not clearly
defined or supported, which can disrupt the leaming progression, overwhelm learners, and cause them to lose
confidence or interest (Lin & Weintrop, 2021).

In response to these we iteratively ped the VEX i a cohesive series of

tools and i deslgned to provide a seamless trajectory from introductory to advanced

computer science courses. The VEX addre: the need fora and ive set of learning

environments to support a K- 12 leammg pathway. where cach stage avol\ es from the prevlons one and prepms
learners for the next. This a series of and

with Touch Button programming, and then continuing to Coder and Coder cards. then block-based programming,
Switch mode, and eventually transition to text-based programming, cach catering to a different learning level and
computational skill set.

This paper presents a detailed overview of the VEX i its ,and its i to the
K-12 computer science education landscape. By providing a detailed reflection on lhe slrengIhs and weaknesses of

“The VEX Continuum is
structured to provide
scaffolds across the

rogression from the lowest
threshold entry points to the
most advanced, highest
ceiling...”



Example of Scaffolds

12a Turtle Creek Elementary STEAM Academy - VEX m o -
% @TurtleCreek Vex

Kindergarteners in Mrs. Morse’s class documented their VEX
robotics activity in their VEX notebooks.

HVEX123
#CrossCurricular

Source:
https://x.com/turtlecreek vex/status/1886557388469076108
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https://x.com/turtlecreek_vex/status/1886557388469076108

Example of Scaffolds
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Accessibility: VEXcode - Read Blocks
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https://docs.google.com/file/d/1sZD4TzstpDvj08CJqKfbaR5LSp4Y49pF/preview
https://docs.google.com/file/d/1sZD4TzstpDvj08CJqKfbaR5LSp4Y49pF/preview

Accessibility: VEXcode - Keyboard Shortcuts

AIM &~ Fie

= Code W)

Motion

O

Emoji

Motion
Motion - Actic

Keyboard Shortcuts > Download Citrl+d
Speech Settings Run Ctrl + Enter
Hardware > Stop Ctrl +e

API Reference (searchable) OpenHelp Ctrl+h

VEX Library



VEXcode AIM: High Contrast Blocks

High contrast blocks built into
VEXcode AIM

= 5
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VEXcode Switch Blocks



https://docs.google.com/file/d/1fEOEx-nr9PNzZ2ecafJiKHWnpz-qv8uz/preview
https://docs.google.com/file/d/1fEOEx-nr9PNzZ2ecafJiKHWnpz-qv8uz/preview

Accessibility: VEX PD+

e Screen reader
e Navigate with keyboard

Chapter 1 {——— Heading 2 4 lessons
Building the 6-Axis Arm -

2 “Introduction to Chapter 1” ((‘
@ Introduction

O Lesson 1: Introduction to Workcells

) | acenn 2- Riiildina tha OTF A-Avie Arm

Chapter 2 3 lessons

Operating the Teach Pendant [ |
%

“25% of Chapter 2
@ |Introduction completed.” («

O Lesson 1: Accessing VEXcode EXP

M 1 acenn ?2: | lcina the Taarh Pandant

-
4 Chapters | 5 Hours

This VEXcode VR training course will guide you through learning how to implement VEXcode VR in a
variety of different subjects such as art, history, math, science and language arts. You will learn about

different Playgrounds in VEXcode VR and different cross curricular activities.

Introduction

* [Introduction Lesson: Welcome to VEX Ma&!erdassﬂ]

Chapter 1 3 lessons.

Incorporating VEXcode VR into Art Classrooms

Chapter 2 4 lessons

Incorporating VEXcode VR into Language Arts and Social
Studies Classrooms

O Lesson 1 - Customizing Resources for Use with VEXcode VR Art Canvas+
QO Lesson 2 - Ideas for Incorporating VEXcode VR into Language Arts Classrooms
O Lesson 3 - Ideas for Incorporating VEXcode VR into Social Studies Classrooms

O Lesson 4 - Cross-Curricular Connections with VEXcode VR - Week 2

Chapter 3 2 lessons
Incorporating VEXcode VR into Science Classrooms b
Chapter 4 2 lessons
Incorporating VEXcode VR into Math Classrooms ~
Cross Curricular Connections with VEXcode VR Certificat Exam

Certification Locked due to incomplete Chapters. Please complete all chapters before attempting this g&
Exam again.



Section Navigation

Accessibility: VEX API | ot
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VEX API & VEXcode AIM
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Accessibility: Education Website - Descriptive Video



https://docs.google.com/file/d/1au1dLl44Cp2E90TxZPLRoIYaambRaFtT/preview
https://docs.google.com/file/d/1au1dLl44Cp2E90TxZPLRoIYaambRaFtT/preview
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ABSTRACT

All students benefit when computer science (CS) materials are ac-
cessible, but it is critical for students with disabilities. In order to
provide opportunities for all students to be successful, it is impor-
tant for teachers to be able to evaluate the ac ty of their
lessons and technology. One way to evaluate accessibility is the
POUR fr . The POUR fr ‘what can be
Perceived through the senses, how users can Operate a material
or technology, how it is Understandable to users, and the overall
Robustness. POUR provides a promising way for K-12 CS teachers
to evaluate accessibility for their learners. We describe how the
POUR framework was used by a cohort of teachers to evaluate VEX
123 for their learners with disabilities. Findings from the teacher
POUR analysis revealed that overall, the teachers noted that the
VEX 123 provided the necessary range of entryways into coding
through its three mox : The touch coding on the robot itself,
the coder cards, and VECcode (the block-based coding environ-
ment). At the same time, the teachers indicated that some students
with disabilities faced a number of motor and sensory difficulties.
Overall, this study showcased a way for teachers to provide insight
into the level of accessibility of CS education tools specific to their
students’ strengths and needs.

KEYWORDS
Teacher Education, Computer Science Education, Teachers’ Identity,
Teachers’ Values

ACM Reference Format:

Andrew Bennett, Maya Israel, Joanne Barrett, Debra "Kelly” Thomas, and Ja-
son McKenna. 2024. Special Education Teachers Evaluating the Accessibil-
ity of CS Educational Robotics. In Proceedings of the 55th ACM Technical
Symposium on Computer Science Education V. 2 (SIGCSE 2024), March 20
23, 2024, Portland, OR, USA. ACM, New York, NY, USA, 2 pages. https:
/fdoi.org/10.1145/3626253.3635576

jason_

better imized if idered at the start of the
design or evaluation process, nul as an afterthought [8]. However,
with many CS education tools, this is not always possible s these
were not designed with accessibility in mind [? ].

‘Teachers are essential to understanding how educational prod-
ucts have been used or not used in the classroom as they routinely
interact with the technologies, use them with students, and evaluate
its usage [1]. Hence, partnering with teachers to provide feedback
ility of CS education tools and robotics can help to
ensure that CS instruction is inclusive of all students.

One way for teachers to evaluate accessibility is through us-
ing the Perceivable, Operable, Understandable, and Robust (POUR)
guidelines [4]. POUR was created to streamline accessibility guide-
lines for wcbsxus [5]. It now can be used to evaluate accessib;
including educational materials [9]. Yet, little research has applied
the POUR principles to CS education.

We picked VEX 123 as a product to examine due to mmmllmenl
from VEX to make their technologies more a i iti
educational robotics are important for increasing student learning,
motivation, and semse pf well-being [2]. VEX 123 is a hybrid edu-
cational robot aimed at pi through carly
students; generally it is an entry point of CS education for lhu
youngest learners [7]. VEX 123 is distinguished by its three ways
to program: directly manipulating touch buttons on the device,
tangible coding through a blue-tooth enabled coder and code card
system, and programming done on the VEXCode online coding
platform [10].

Y,

https://research.vex.com

One way for teachers to evaluate accessibility is through using the
Perceivable, Operable, Understandable, and Robust (POUR) guidelines.
POUR was created to streamline accessibility guidelines for websites.

It now can be used to evaluate accessibility, including educational materials.




VEX AIM Driving with Controller
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https://docs.google.com/file/d/1hqgpcbUBzbw4Dncc05TJbRmvlHQVOZo3/preview
https://docs.google.com/file/d/1hqgpcbUBzbw4Dncc05TJbRmvlHQVOZo3/preview

VEX AIM Touch Button Coding



https://docs.google.com/file/d/1b926yhc2BrpTL7wbIlb-7LSnSXiay3ps/preview
https://docs.google.com/file/d/1b926yhc2BrpTL7wbIlb-7LSnSXiay3ps/preview

VEXcode AIM Python Coding

=

Motion

©

Emoji

<> Code W)

Motion ¥

Actions

robot.
robot.
robot.

robot
robot.
robot

robot.

move_at(0)
move_for(200, 0)
move_with_vectors(100, 100, 0)

.turn(RIGHT)

turn_for(RIGHT, 90)

.turn_to(270)

stop_all_movement()

Mutators

robot.
robot.

robot.

set_move_velocity(100)
set_turn_velocity(100)

set_xy_position(0, 0)

Getters

robot.

robot.

robot.
robot.

robot.

get_x_position()
get_y_position()
is_move_active()

is_turn_active()
is_stopped()

Emoji ¥

Actions

102
103
104
105
106
107
108
109
110
111

1 [ #region VEXcode Generated Robot Configuration-

robot.screen.show_emoji(HAPPY, LOOK_FORWARD)
robot.turn_for(RIGHT, 180)
if robot.has_orange_barrel():
robot.screen.show_emoji(STRONG, LOOK_FORWARD)
robot.sound.play(CHIRP)
while robot.sound.is_active():
wait(50, MSEC)
robot.kicker.kick(MEDIUM)



VEXcode AIM Blocks / Switch Blocks
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Learners initially compose their program using conventional blocks, including
adjusting parameters, before converting the block to Switch mode.

when started



https://docs.google.com/file/d/1lELn9lpcZYVgRq01gF52Nh2rf6JNigi1/preview
https://docs.google.com/file/d/1lELn9lpcZYVgRq01gF52Nh2rf6JNigi1/preview

Convert and Modify Parameter

Learners compose with conventional blocks, convert to Switch
mode, and then exclusively modify the parameter in Switch mode.

A
S



https://docs.google.com/file/d/1zg2mu_uos_Kw8YXRd8_jcUINCAusGT9A/preview
https://docs.google.com/file/d/1zg2mu_uos_Kw8YXRd8_jcUINCAusGT9A/preview

Convert then Reference

Learners compose with blocks, convert to Switch mode and then
manually input what they saw in the converted Switch mode block.

when started



https://docs.google.com/file/d/1vOf4mzDtrXT3TJZ7-QgRdNMxKFI1-Uip/preview
https://docs.google.com/file/d/1vOf4mzDtrXT3TJZ7-QgRdNMxKFI1-Uip/preview

Type, Convert, then Reference

Learners drag a Switch mode block to the canvas, begin typing, then drag a regular
block, convert it, and use the converted block as a reference to complete their initially
half-typed command.

when started



https://docs.google.com/file/d/1kzHjM9Rcudl0kzbr901RJ42kejN8PGlN/preview
https://docs.google.com/file/d/1kzHjM9Rcudl0kzbr901RJ42kejN8PGlN/preview

Madify in Switch mode

This involves learners making more alterations in Switch
mode than just modifying the parameters.

forward ¥

robot.move_for (200, 0)

robot.turn_for(RIGHT, 90)


https://docs.google.com/file/d/1swV5_XVtXGkd0Oqft7s4ex6LuDa7aKjI/preview
https://docs.google.com/file/d/1swV5_XVtXGkd0Oqft7s4ex6LuDa7aKjI/preview

Auto-complete with Error Correction

Learners use the auto-complete feature of Switch mode to fix
errors, such as correcting lowercase to uppercase typing,
regardless of where these Switch mode blocks came from.



https://docs.google.com/file/d/1ouI6VLeB4n7wm8qeRSmI3-Tary_WIuur/preview
https://docs.google.com/file/d/1ouI6VLeB4n7wm8qeRSmI3-Tary_WIuur/preview

Type with Auto-complete

Learners drag a Switch mode block to the canvas and use the auto-complete
feature of Switch mode to complete their Python commands.



https://docs.google.com/file/d/1Q10e29En3ScXjJqmyK-X2vwNAD06Tf81/preview
https://docs.google.com/file/d/1Q10e29En3ScXjJqmyK-X2vwNAD06Tf81/preview

Typing without Auto-complete

Learners drag a Switch mode block to the canvas and
manually type the command, deliberately not using the
auto-complete feature.

when started



https://docs.google.com/file/d/1iIhA5rY5LJd7fjAP3swBsLh27JeoynhH/preview
https://docs.google.com/file/d/1iIhA5rY5LJd7fjAP3swBsLh27JeoynhH/preview

Bridge App
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HEADLINES IIVES FATALLY SHOT BY DEPUTIES OUTSIDE DEERFIELD BEACH WALGR



https://docs.google.com/file/d/1e7BTJmTaQe7OSdJSNrOfYuohQvExkYuH/preview
https://docs.google.com/file/d/1e7BTJmTaQe7OSdJSNrOfYuohQvExkYuH/preview
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Summary:

e Begin with accessibility
In mind

e \Work with researchers
and experts

e Attack the “real” problem







