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Accessibility and STEM

Bad news

D2L Ally should not be used as proof
that STEM content is accessible. Ally
automated checks have documented
limitations with complex STEM content.
A green score does not reflect the
actual screen reader or Braille
experience.

Screen reader testing is the only
reliable way to verify if STEM content
is accessible.

Good news

HTML with MathJax and LaTeX inline
provides an ADA-accessible option in D2L
that can serve as your main course material
or, in some cases, as an alternative format.

This accessible HTML can be generated using
Copilot and other Generative Al applications.



CoPilot generated accessible Content
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Accessibility and STEM

Avoid uploading

Scanned PDFs

Word documents with Word Equation
Editor (OMML) Math/Chem or Math Type
Expressions

Image-only math

Content assumed accessible only
because Ally is green.

DNANERN

Switch to Known-
Reliable Workflows

D2L's built-in Equation editor (MathType)

LaTeX — inline or block — inside D2L

EquatlO (Desktop, Chrome Extension, or

LTI
HTML with MathJax for STEM content
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What is HTML?

What is HTML?

Unlike PDF, it is fully responsive —
HTML (HyperText Markup Language) is the standard .
language used to build web pages. In D2L, HTML content adapts to any screen size,
files are natively supported and render directly in making it accessible on

the browser — no download required. Chromebooks, iPads, and phones
without additional software.

Where to find it in D2L
Draw back:

HTML is optimized for screen

* Create HTML content directly in the D2L HTML display, not print.
Editor (Content > New > Create a File).
* Upload an existing HTML file as a content item.
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Students Don't Print — They Take Notes by Hand

Handwritten notes are not going away —
and shouldn’t

Research confirms handwritten notes outperform
typed notes for retention and conceptual learning

Students draw diagrams, make connections, and
encode information more deeply by hand.

The bottom line
Digital course materials in D2L + handwritten notes in

a notebook is not a compromise. It is a pedagogically
sound combination backed by research.

Need a printed course pack?
VitalSource manages copyright, assigns an ISBN,
and makes it available Star Bundle students at the

campus bookstore — no printing burden on
faculty or the institution. Coursepack info link



https://www.lonestar.edu/departments/webservices/Create%20A%20Coursepack.pdf
https://www.lonestar.edu/departments/webservices/Create%20A%20Coursepack.pdf

Students Don't Just Read — They Listen

v

ADA-accessible STEM content is for a broader group
of learners. Students who benefit:

Students with dyslexia — audio and HTML
formats reduce reading fatigue and support text-
to-speech tools

Auditory learners — MP3 alternative formats
allow students to listen to course content during a
commute, workout, or study session

English Language Learners — cleaner HTML
structure supports translation tools and screen
readers in other languages

Students with attention difficulties — flexible
formats reduce cognitive overload

All mobile learners — responsive HTML adapts to
any device, anywhere



LLM Testing Comparison

Copilot Claude Chat GPT Gemini
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testing Good results on needed
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Good results on
testing
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STEM formats



Don't Let the Alphabet Soup Intimidate You




Math Tools & Standards: What They Are and What They Do

ASSISTIVE
TECHNOLOGY

student receives

Microsoft Read Refreshable Braille

Aloud D2L ReadSpeaker Display

RENDERING & DISPLAY

MathJax
browser shows the math

FORMATS &

STANDARDS
MathML Nemeth Code

universal structure

INPUT METHODS
Word Equation

EquatlO MathType . LaTeX Inline
where faculty start b P Editor

THE MATH ACCESSIBILITY TOWER




Input Methods

EquatlO & MathType

EquatlO

[ by Texthelp ]

Enables faculty to create mathematical content by
typing, handwriting, speaking, or capturing
screenshots of equations. Generates accessible
MathML in D2L and images with alt text in MS Word
and PowerPoint, supporting accurate interpretation
by screen readers and Braille displays.

NOTE: Available as a Desktop App (Word/PowerPoint),
Chrome Extension, and LTI integration in D2L via Insert

Stuff.

MathType

[ by WIRIS ]

Powers D2L's Graphical Equation Editor. When
STEM expressions are created directly inside D2L
— content, quizzes, discussions — MathType
outputs accessible MathML within the LMS.

NOTE: The MathType desktop add-in for Word and
PowerPoint is not licensed at Lone Star College.
Expressions created in MS Word or PowerPoint do not
survive when uploaded to D2L.




MATH FORMATS & STANDARDS

OMML & Nemeth Braille Code

OMML Nemeth Braille Code

( Office Math Markup Language J ( Braille Mathematics Standard J
Microsoft's proprietary equation format used in The standard Braille notation for mathematics,
Word and PowerPoint Equation Editor. OMML widely used by students who are blind or have low
expressions are readable by screen readers inside vision. When math content is authored in MathML,
Word but lose all mathematical structure when Braille translation software — such as MathCAT,
uploaded to D2L or converted to PDF. now integrated into JAWS — automatically

converts STEM expressions to Nemeth Code, which
is then rendered on a refreshable Braille display.



MATH FORMATS & STANDARDS

MathML & LaTeX

MathML

( Mathematical Markup Language )

A web standard that captures the structure and
meaning of mathematical expressions — not just
how they look on screen. Screen readers use that
structure to speak math correctly and allow
students to navigate within expressions using
assistive technology. WCAG Gold Standard

LaTeX

( Plain-text markup J

A plain-text markup language commonly used in
STEM. LaTeX by itself is not accessible to screen
readers. However, when entered into D2L's
Equation Editor or used as Inline LaTeX on the
HTML Editor. Brightspace converts it into
MathML, making it accessible.



RENDERING & DISPLAY

Math]Jax

( JavaScript rendering library j

A JavaScript library that renders MathML or LaTeX consistently across browsers. Equations and formulas are

stored as MathML and rendered with Mathlax, preserving full mathematical structure for screen readers
and assistive technologies.

NOTE

Tools that use MathJax: D2L Graphical Equation Editor (MathType), EquatlO, and Inline LaTeX on the HTML Editor.




Reliable Tools for STEM

MathJax
with Latex
inline

B
MathType

D2L Equation
Editor

")

EquatiO

p 4
Latex Inline in
D2L
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ADA HTML Conversion Workflow

Choose Format to Send LLM

Workflow Objectives

v’ Be faithful to the source

v Avoid hallucinations

v" Minimize Number of tokens
v’ Ensure high quality images

Prepare Graphs and Diagrams

Run Prompt

“Number of tokens” is how many small text chunks your
input and output are broken into, which directly controls
how much content a model can process and how much it
costs.

Final Quality Check




_

Step 1

Choose Format to Send LLM




D

Handwritten

Smaller batches (2-3 pages)
Highest token cost

PNG preserves exact stroke detail

Better for interpreting messy or
non-uniform math

In the LLM: Image (vision) pipeline

ocument Formats for processin

Typed

#1 #2

s

PDF

Largest batches (4-6 pages)
Lowest token cost

Best structured extraction
Requires non-scanned files

In the LLM: Text extraction pipeline

Mixed

.

Medium batches (~3 pages)
Medium token cost

Keep as a digital PDF when mostly
typed
Convert to PNG when mostly
handwritten

In the LLM: Hybrid processing (text
extraction + vision) or vision
pipeline (if converted to PNG)
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Step 2

Prepare Graphs and Diagrams




Regenerate Graphs with Desmos and ChemDraw

y = (m-l-ﬁ]-E -5

A
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MATH 1314 2.2 & 2.3 GRAPHING TRANSFORMATIONS BY HAND
Guided Notes
Big Ideas:
1. What does the underlying “parent” function look like? Can you identify three key points?
2. Are there any vertical or horizontal translations (shifts) indicated by the equation? Use
those translations to think about where the origin will move.

Are there any stretches or reflections indicated by the equation? Use that information to
see the location of the other key points relative to the “new” origin.

Instructions: Sketch the graphs of these functions.
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Generate Alt Text with Copilot

Alt text generation prompt

You are an accessibility assistant. Given

this document, extract every image. For \ /
each element, generate a concise, E : : :
descriptive alt text following WCAG 2.2 \ /

guidelines (no more than 150 characters,
no phrases like "image of" or "picture
of"). Gather the information in a Word
Document.

Alt text: Parabola shifted left 3 units and
down 5 units, vertex at (-3, -5), opening
upward on coordinate grid.
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SVG Inline

Claude can regenerate simple
graphs with SVG Inline instead
of PNG.

Benefits of SVG Inline:

v" No Alt-text needed

v’ Screen reader gets full
semantic description

v’ Easier to export HTML
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Step 3

Run Prompt Cycle




Iterative Prompting




Prompt Example for HTML Generation

# Your Role

Act as a senior HTML developer with 20+ years of experience. Create a modern
and visually appealing design using best practices.

# Main Task
Transcribe these math problems into HTML to be used in Brightspace D2L. Use
**MathJax with inline LaTeX**,

## Step 1

- Create a complete text version of the content with all text and formulas written
in LaTeX (for control purposes)

## Step 2
- Generate the HTML WCAG 2.2 Compliant.

## Step 3

- Verify that no content is missing

# Tables

- Transcribe all tables in an accessible format
- Do not omit any tables

# Graphs

- Include placeholders for all graphs

# Requirements
- Be faithful to the source; do not skip or summarize any
content

- Include the full wording of each question
#UseLSCCotors-

# Parameters

f [ IFAY

dautiy)

- temperature: 0.0 (or0.1if0isnotallowed)
tcte

+ 1 N
=toP—P- LY
=frequency—penatty:—0:0
—presence_penatty—0:0
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Prompting for STEM Conversion

A Avoid
SR LG e LLM-assisted prompt design A\ Avoid Overprompting

Heading for sections (##) LLM has a training bias Too long
Numbered lists and bullets (-) toward safety and * Too detailed
Examples (" ) helpfulness * Packed with multiple goals
Emphasis (** **) and constraints
## Role _ *  Full of irrelevant or low-value
## Goal BEks , information
o Becomes overly cautions
## Context
(lots of safety language) Risks:
## Input @ liejpeets ol sy ° séeneric or shallow answers
## Output Requirements instructions multiple K di .
## Output Format times o Ignore. mstrl'Jctlons.
. o Confusing or inconsistent
## Constraints o Produces long bloated

: outputs
## Error Handling prompts



Prompting for STEM Conversion Parameters

Temperature

Temperature controls
randomness in token
selection.

For conversion tasks (e.g.,
reformatting, extracting fields,
normalizing text), you want the
same input - same output every
time

Low/zero temperature makes the
model pick the
highest-probability token
consistently, which improves
determinism and reliability.

Top-P

Top-p limits the probability
mass from which tokens
are sampled.

When temperature is 0, top-p has
little to no effect because the
model is already picking the
single most likely token.

For deterministic conversion, you
don’t need to restrict the
probability mass further; you just
want the most likely token.

Frequency Penalty

Frequency penalty
discourages repeating
tokens that have already
appeared.

For conversion, repetition is often
required (e.g., repeating field
names, structural tokens, or
certain words).

Penalizing repetition can distort
the output and reduce
faithfulness to the input.

Presence Penalty

Presence penalty
encourages introducing
new tokens not yet used.

For conversion, you don’t want
the model to “add variety” or
introduce new concepts; you
want it to stick closely to the
input and the specified format.

A non-zero presence penalty can
make the model unnecessarily
change wording or structure.



Examples of LLM Parameters

Faculty-facing content Code or structured

drafting (articles, KB Qulz/asses:sment . Executive writing output (HTML, Python,
> . generation (LinkedIn, cover letters)
posts, training materials) prompts)
e temperature: 0.7, e temperature: 0.5, e temperature: 0.4, e temperature: 0.0-0.1:
frequency_penalty: 0.3 presence_penalty: 0.3 top_p: 0.9 e everything else at
* To keep variety across e controlled but not default
guestions without robotic

going off-topic
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Step 4

Check for Output quality




Final Check
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Table of Contents > STEM Presentation > Typed > Exam with solution complete

 Exam with solution complete

renders in browser

MATH 1314 — Exam 1 Review

‘ ))) Show all of your work for every problem to receive full credit.

Solve each equation

Screen Reader Problem 1

Testin,
g (z+2)2-48=1

student receives (z+2)2—48+48=1+48
(z+2)2 =49




Final Take



Final Take

EquatlO is still the right choice for documents with few formulas, (e.g. Physics).

Math courses typically have 20+ lessons:

e 20+ videos with captions to review

e 20+ lesson notes

* 4 0or more exam reviews

There is no Quick fix.

The extra effort allows instructors to continue using their course materials.

Advantages of transitioning to or using HTML as an alternative format:
* An evolving technology that allows you to choose a mobile-friendly format

e Copilot and other LLMs can assist you, providing an opportunity to start using Al.

Have fun!



Thank You

Questions? Contact info or next steps here.


mailto:Adriana.Novaes@lonestar.edu
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