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[bookmark: _Toc1309215324]Abstract
We were looking for guides to create accessible digital math, and we found very few resources. We decided to create our own handbook highlighting the latest tools and techniques for creating accessible digital math content. We researched and consulted with accessibility experts from around the country to create this guide. This research and development will continue. This guide represents the most current tools to create screen reader accessible math. We will continue to update this guide as we conduct more research and as the development of software and tools evolves.
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[bookmark: _Toc444000599]Introduction
This guide has been designed to provide you with an overview of accessible design concepts. Its content is based on the most recent version (2.1) of the World Wide Web Consortium s Web Content Accessibility Guidelines, as they pertain to online course design and digital math content. The VLC hopes that you will find this handbook and the information here useful. 
This handbook is a guide to authoring accessible math content. This is a living document, and we will update as we research, gather data, and learn new tools and techniques for authoring accessible math content. While we have ideas in mind for future updates, we would love your feedback and suggestions. Please email the center and offer your feedback and suggestions at pdcenter@waketech.edu.
Please contact us if you would like training in math or any accessibility or distance learning topic. We can be reached at daevans3@waketech.edu or by phone at (919) 866-5636
You can also visit the VLC website to see the services offered by all three VLC Centers.


[bookmark: _Toc488594957]What is Accessible Math 
[image: Screen capture of a piecewise function.]
Accessible Math is math that everyone can perceive, interact with and explore. With this definition in mind, it should be clear that accessible math is not simply an electronic format that someone can access on a computer, without needing recourse to a book. Accessible in that sense simply refers to the availability of content on a computer, not a physical medium.
No, accessible math may not be electronic at all; in fact, for higher levels of math, especially disciplines that use lots of graphs, an accessible version would be tactile, not electronic! An accessible version of the physics theorem would include perhaps a 3-D model of what the theorem entails in its application in space. Feeling the theorem’s impact in the physical dimension would be the accessible way to communicate that idea to someone who is visually impaired.
Accessible Math Examples
Here are some examples of accessible versions of math.
Each example will show how the definition of accessible math makes sense in how people access STEM content.
Perceivable – Examples
Inaccessible
[image: Screen capture of a piecewise function.]
The math expression is a picture. You cannot select the math components. It is not readable by assistive technologies. It is not perceivable.
Accessible
[image: Math equation formatted using MS Word's built-in equation editor. One of the elements in the equation is highlighted.]
The math expression is authored using Microsoft Word. The variable x is highlighted to indicate that you can select the math components. It is readable by assistive technologies. It is perceivable.
[bookmark: _Toc624849058]Interactive - Examples
Inaccessible
[image: A piecewise function displayed on the left is encoded as an image with LaTeX alternative text, as pictured on the right.]
The math is a picture which includes an alternative text description in LaTeX (see text after alt= attribute). The math is perceivable to students who know LaTeX but students cannot use assistive technologies to move up, down, left, or right to explore the equation. It is not an interactive equation.
Accessible
[image: A piecewise function is displayed on top with a text equivalent picture below.]
The math is rendered using the JavaScript library MathJax, which allows exploration of the different levels of the math equation by using a shortcut. It is an interactive equation.
[bookmark: _Toc956280537]Understandable - Examples
In this example, [image: a plus b divided by c] is written on the board and the teacher communicates it in one of the following ways.
Inaccessible
The teacher says, “A plus B over C”. This is confusing because the visually impaired student is not sure whether the teacher is saying [image: a plus b divided by c] or [image: a + (b divided by c)]. The math is not understandable.
Accessible
The teacher says, “a fraction whose numerator is a plus b and whose denominator is c”. This way of communicating math is unambiguous. The teacher is referring to [image: (a + b)/c]. The math is understandable.
Note: Another instance of an unintelligible math concept is when math cannot be explored as a tactile graphic or 3D model but only through hearing, e.g., a theorem in a physics course.
The formats you adopt will depend on a variety of factors, including:
· What content your students need, 
· What documents you already have, 
· What tools you may be familiar with, or 
· How much money you can spend?
[bookmark: _Toc1573480032]What Your Students Need
In your efforts to create the most accessible course possible, we recommend creating text-based documents that can be read by your students’ assistive technology. 
A text-based document is a document that has real text, not pictures of text. For STEM materials, the math is encoded in a math notation format such as LaTeX, MathML, or ASCII Math, which can be converted by machines. 
Speak directly with your students to find out which format of a document they prefer to read.
[bookmark: _Toc451493720]Text-Based Formats
While there are a variety of text-based document types available, the formats listed below can be made most accessible in the STEM field:
· Microsoft Word (DOCX)
· Web Page (HTML)
· eBook (EPUB)
Note: We do not recommend PDF as an accessible format. At the time of this writing, there is not a clear pathway for producing fully accessible PDF documents with STEM content.


[bookmark: _Toc1789340865]Microsoft Word
Microsoft Word is the most popular text-processing document format used by students, as many campuses provide students with an MS Office license for free. 
Microsoft Word is available on the Mac and Windows operating systems or online if users have a Microsoft 365 license. 
Microsoft Word has a built-in equation editor in the Microsoft Word ribbon within the Symbols group.
[image: Microsoft Word ribbon > Insert Tab > Symbols Group > Equation button.]
MS Word - Insert Equation
Equations that are created in Microsoft Word using the built-in equation editor are encoded in a math format that students can read with their assistive technologies -both screen readers for visually impaired and text to speech programs for students with reading impairments.
[image: Portion of a Microsoft Word document with Office Math equations highlighted.]
MS Word - Office Math Equations
MS Word documents that have Office Math equations, MS Word’s native format, can also convert easily to other formats that your students may need, such as braille, HTML, or EPUB.
[bookmark: _Toc362818230]Web Page
A web page is a great way to deliver math content, either as a stand-alone HTML file or by creating a course page within your college’s Learning Management System (LMS).
A web version of your math content will give your students a predictable format that works with their assistive technology.
[image: Portion of a Web document with math equations highlighted.]
Web Page - Math Equations
There are a variety of tools that can help you create a web page that not only contains standard web markup but meaningful math markup as well. The use of these tools does NOT require that you have a knowledge of HTML.
[bookmark: _Toc537363038]EPUB
EPUB stands for electronic publication and is the standard format for eBooks.
The EPUB format is built on the same technologies that comprise the modern web. As a result, the same advantages that a web page offers for accessibility applies to an EPUB. 
An EPUB can contain math encoding such as LaTeX, ASCII Math, or MathML, and be delivered to assistive technologies. Where a web page is best for shorter documents such as a homework assignment or a test, an EPUB would be well suited for a lengthy document like a department’s handbook or a class textbook.
[image: Portion of a EPUB with math equations highlighted.]	
EPUB - Math Equations
Like HTML, an EPUB can be created from other formats, such as LaTeX or Microsoft Word, using freely available tools, which do NOT require an extensive knowledge of the EPUB format itself.
[bookmark: _Toc1839570639]LaTeX
LaTeX is a writing system that many mathematicians use to create lecture notes and produce articles or books. Knowledge of LaTeX can make the authoring of accessible math content a much faster process as there are many tools that can convert LaTeX into other accessible formats.
[image: Portion of a LaTeX document with math equations written in LaTeX math mode, between \( and \) for inline math and \[ and \] for display math.]
LaTeX - Math Equations
A LaTeX file (.tex) and the ancillary files associated when authoring LaTeX can be helpful in the production of accessible materials. There are many tools freely available that will convert a LaTeX file into one of the accessible formats recommended in this guide (see more information below).
When working with your partners in the Disability Support Services (DSS) department, it is often helpful to share LaTeX files to facilitate accessibility conversions.
[bookmark: _Toc2098406145]Slideshow - Lecture
PowerPoint slides with STEM content can be accessible when using MathType by Wiris. 
Note that students who are accessing these PowerPoint files will need to have MathType, MathPlayer, and a 32-bit version of MS Office to access the math successfully. 

If you are creating a slideshow that has a lot of math content, it would be better to use a slideshow tool like Slidy. 
[image: HTML Slideshow, showing Table of Contents pop-up menu and a slide number in bottom right part of screen. The slideshow was produced by Slidy.]
HTML Slideshow - Slidy
There are free tools available, such as Pandoc, a command line program, that can quickly convert a LaTeX or DOCX file into an HTML slideshow.
[bookmark: _Toc488035560]Braille
Blind students taking mathematics benefit greatly from having their math books, homework, and tests in braille.
STEM content in braille will be encoded in Nemeth braille, which is the standard math braille notation system. 
Conversion of math into braille is the work of the DSS office, particularly braille transcribers who know of Nemeth. 
[image: Nemeth braille notation for the math expression.]
Nemeth Braille Math Notation
The work of converting math to Nemeth braille is time intensive and can require weeks if not months to produce. For this reason, it is essential that math faculty declare their book adoptions at least a month in advance of the term. 
We also strongly recommend adopting a book that has already been transcribed into braille. You can find this information by consulting your publisher representative or contacting the Access Text Network.
[bookmark: _Toc258602260]Google Docs
Google Docs present challenges for screen reader users, particularly when accessing STEM content.
Students who have a reading disability can access Google Docs with STEM content when the STEM content has been authored using EquatIO by TextHelp. Students can then use TextHelp Read and Write software to hear the math read naturally.
[bookmark: _Toc1970455596]PDF
PDF is a popular format since it is easy to make and easy to open. PDFs also look just like the pages of a physical book and are more difficult to edit, which appeals to faculty concerned about the illicit copying of text.
Despite these advantages, accessible PDFs are not easy to create, especially with STEM content.
[image: Portion of a PDF  with math equations as images + alternative text. One equation is in focus and the alternative text is displayed in the tooltip.]
PDF - Math Equations
It is fine to share PDFs with students, but these should be text-based documents and another document such as a DOCX, HTML, or EPUB file should be available as well.
[bookmark: _Toc1264134907]Open Source Office Suites
Both Open Office and Libre Office have math editors, which makes it possible to author STEM files in the ODT format.
While these programs are free and contain some accessibility features, screen reader users will encounter difficulties accessing the math in these files.
[image: Open Office Logo.]
Open Office logo
If you have ODT files, you can open them in MS Office and save them as a DOCX, which would be a better format for students to interact with.
[bookmark: _Toc1324507882]Tactile Graphics and 3-D Models
A student who is visually impaired will need to have graphs created in a more accessible format. It is not sufficient to provide text descriptions.
This is the work of the Disability Support Services (DSS) team and requires careful planning. Like the creation of Nemeth braille, the production of tactile graphics or 3D models can be time intensive and is best completed by someone with the knowledge of the technology and principles used to create them. 
[image: A person explores a tactile graphic of a line graph with the index finger. The lines on the paper are raised and have a different pattern.]
Tactile Graphic
If you will be teaching a student with a visual impairment, we recommend making plans at least a month in advance of the semester to identify which graphs or concepts will need to be created as a tactile graphic or a 3D model.
Work closely with your Disability Support Services (DSS) team to determine the process for how the graphs will be shared with them and what the turn-around times will be for them to be converted. 
[bookmark: _Toc1252904382]Math Conversion Workflows
When you are converting to an accessible format, your starting point will be to determine what files you already have.
It is always best to start with the files that were originally used to author the content. With STEM content, this could be a LaTeX file or an MS Word document. Try to get these files before you begin any conversion work.
If you do not have the source document for your STEM content, the time spent on converting to an accessible format will take a longer time and may require the use of particular software. 
For example, if the only version of a document you have is a PDF, the process of the conversion could require optical character recognition (OCR) tools. Since this process requires more attention to detail and knowledge of technology, we recommend speaking with your partners in Disability Services who may be able to help you with these conversions.
[bookmark: _Toc736406974]Math Editing
While there are many aspects that make up a fully accessible document, such as adding alternative text for images, marking up tables, and using a heading structure, we will be focusing here on the steps that specifically relate to converting STEM content.
These steps are not intended to be a detailed workflow guiding users through every step in creating accessible STEM documents. Nor do we intend to teach how to use each software program mentioned in the guide. 
Rather, we are discussing the general outline of the process of converting one file format to another.
These are the steps we recommend in the following scenarios:


[bookmark: _Toc1106914793]Image PDF to Word
1. Use Optical Character Recognition (OCR) software to convert entire text into text-based format (see image below). 
[image: Screenshot of ABBYY Fine Reader OCR program. On the left is the image of a PDF page and on the right is the recognized text results from the OCR process.]
ABBYY Fine Reader OCR
Note: Most OCR programs will not output correct versions of the math equations. It will be necessary to correct the mistakes in the next step.
2. Use MathPix or EquatIO OCR tools (see this guide) to recognize the math in the PDF
[image: The Mathpix OCR screen. ]
Math OCR - MathPix
3. Paste OCRed math into the MS Word document
4. Replace the incorrectly formatted math (from Step 1) with the recognized math (steps 2-3).
Note: Due to the time-intensive nature of this conversion, we recommend working with your Disability Services Department who may assist with conversion.


[bookmark: _Toc634710010]LaTeX to Word
1. Use GrindEQ Math LaTeX to Word to open the LaTeX file in MS Word
[image: GrindEQ LaTex to Word dialogue box]
GrindEQ LaTeX to MS Word
2. Correct any math that is not properly formatted
[image: Equation inserted into the Word document.]


[bookmark: _Toc1658325965]Word to HTML
This workflow requires the use of WordToEPUB.
Plain text link: https://daisy.org/activities/software/wordtoepub/
1. Format all math as Office Math (OMML) or MathType
2. Select WordToEPUB on the MS Word ribbon
3. Select the Advanced Mode.
[image: WordToEPUB menu with Advanced Mode button highlighted.]
WordToEPUB Menu
4. Select the HTML tab and then select Create HTML Version
[image: Advance WordToEUB - dialog box with emphasis on the Create HTML Version Button]
WordToEPUB - Create HTML Vord to EPUB
This workflow requires the use of the WordToEPUB tool developed by the DAISY Consortium. WordToEPUB allows users to convert accessible word documents into EPUB3 format. This tool should only be used to convert source documents already made accessible prior to conversion.
Plain text URL: https://daisy.org/activities/software/wordtoepub/
1. Format all math as Office Math (OMML) or MathType
2. Installed the WordToEPUB software. A button will appear on your Word ribbon, allowing you to create an EPUB in two clicks.  
[image: Microsoft Word ribbon with the WordToEPUB plugin pointed out with an arrow. ]
3. Select the WordToEPUB button on the MS Word ribbon. A dialogue box appears.
4. You can keep the default filename and folder location or change them.
[image: The WordToEPUB file naming, preferences, and storage dialogue box.]

5. Select OK. The software will begin converting the Word document to an EPUB file.
[image: WordToEPUB converting a Word document to an EPUB]
6. Once the process is complete, the EPUB file will be saved to the folder selected at the start of the process.
[image: WordToEPUB with a finished and converted EPUB file. ]


NOTE: There are additional things that you can do when creating an EPUB, such as add metadata etc. A detailed description of other authoring considerations when creating an EPUB is out of the scope for this guide.
[bookmark: _Toc1584135606]Word to EPUB Math
1. While HTML is the best practice for EPUB you may wish to leave your math in the EPUB format. To leave the math in the EPUB format simply follow these steps. Convert your structured accessible document with equation editor equations into EPUB using the WordToEPUB application. The math may display as LaTeX.
[image: Equation editor equations in Thorium Reader that are displaying as LaTeX
]

2. The easy fix for this issue is to click on the fonts tab in Thorium Reader. 
[image: Clicking on and opening the  Fonts tab in Thorium Reader. ]

3. You will then click on the Mathjax check box. 
[image: Clicking the Mathjax checkbox in the expanded fonts section of Thorium Reader. ]

4. Your math will now display correctly, and you can navigate each element of the equation with the built-in text to speech in Thorium Reader. 
[image: Properly formatted equations in Thorium Reader after the Mathjax check box has been selected. 
]


[bookmark: _Toc1268065930]Word to Learning Management System
1. Use WordToEPUB to convert a DOCX file to HTML (see steps above)
2. Open the HTML file in a text editor, select all, and press CTRL + C (PC) or CMD + C (macOS) to copy to your clipboard.
3. The example below is based on the Blackboard LMS. Your LMS may have the insert HTML in a different place, however, the actual command should look similar. 


4. In your Learning Management System (LMS), open the HTML source editor and paste the HTML content there.
[image: Canvas Learning Management System - Source Editor button.]
Learning Management System Source Editor (Canvas LMS)
[image: Canvas Learning Management System - Source Editor with HTML code pasted inside.]
Learning Management System Source Editor with HTML Code (Canvas LMS)
5. Edit the page to remove any repeated text.
[image: Canvas Learning Management System - edit page view.]
Learning Management System Edit Page Editor (Canvas LMS)
[bookmark: _Toc1507723913]Creating Math Content
[bookmark: _Toc1691430677]Using LaTex to Generate Content
LaTex (pronounced la-tek or lay-tek) is a typesetting markup language used globally by scientists, engineers, and mathematicians to develop discipline-specific documentation that supports reader access using the characters and symbols relative to their discipline.
Using LaTex to Generate Content
There are a few ways to use LaTex to generate Math content, to include using applications like Microsoft Word to insert lines of LaTex code into Word documents. This section of the handbook is dedicated to introducing some of the basic principles of LaTex to support authoring a document using LaTex and writing code snippets used in document authoring applications like Microsoft Word. Later in this guide, you will be introduced to practices related to using LaTex code snippets in platforms and applications.
Creating a Document Using LaTex
To create LaTex documents, you will need two pieces of software, one to gain access to the style and formatting used in the form of packages and the editor used to write the code for your documents. Some options for each of these components will be provided within this introduction to LaTex. The examples in this guide were created using a web-based editor called Overleaf. Plaintext Link: https://www.overleaf.com/ This application can be used to develop, troubleshoot, and view the LaTex document as you are creating it. The image below contains the required LaTex document elements and a few useful package commands. These elements are explained below:
1. The creation of a document begins with what is called the preamble, declaring the type of document using the \documentclass command, accessing specific styles used to create your document by adding packages, and adding any document properties. This command lets the editor know you are creating a LaTex document. 
[image: Screen capture displaying LaTex code and preview rendered in the Overleaf editor]
LaTex sample preamble and document content code in the Overleaf editor with preview.
[bookmark: _Int_wrXVY309][bookmark: _Int_wISLh2gJ]Additional parameters may be used to define document options. You may decide to add parameters to set the overall font size and paper size for the document. The backslash, \ is an important character when creating content using LaTex. All commands, keywords associated with structuring the LaTex document will begin with a backslash. Following the backslash and command, is the argument encased in curly brackets. For commands that pass text arguments, you would enter the text that is to be displayed as the argument. For example, to add the document title, \title{Example Document Title} would be used. In the preamble, we will also include information about the document such as the document s properties and packages which will allow greater functionality. 
2. After setting up the document properties in the preamble, we will begin creating document content using the \begin{document} command to begin the document and the \end{document} command to mark where the document will end.
3. In Overleaf, the preview panel provides the document result after compiling the LaTex code.


Example Preamble and Document Markup
The example preamble and document markup below can be copied, pasted -or typed into Overleaf, and compiled to see the results rendered in the preview pane. After the results have been reviewed, try modifying the arguments within the curly brackets for the title and the document text to begin using LaTex in Overleaf using this template.
\documentclass[12pt, letterpaper]{article}
\usepackage[utf8]{inputenc}
 
[bookmark: _Int_5DayUdH4]\title{Test Document}
[bookmark: _Int_U13vBzKM]\author{N. D. Burgess-Rodriguez } 
[bookmark: _Int_PPPCJDA8]\date{January 2022}
 
[bookmark: _Int_9SorgNY2]\begin{document}
My document content will be created between these two commands.
[bookmark: _Int_Rq4E0tvz]\end{document}
Common Document Elements and Formatting
There are many elements and formatting practices used in creating documents. The table below provides some of the commonly used elements and specific formatting applied in documents. The example LaTex code listed in the table can be copied and pasted into the Overleaf editor to get a preview of how the LaTex code would render in a published document. Be sure the example code is placed between the \begin{document} and \end{document} commands.
Table 1: Common Document Elements and Formatting
	Element
	Command
	Example LaTex Code

	Numbered List
	[bookmark: _Int_Pky5vwdY]\begin{enumerate}
[bookmark: _Int_MBCipq0a]\item
[bookmark: _Int_hjc9injU]\end{enumerate}
	[bookmark: _Int_KapVYhP8]\begin{enumerate}
[bookmark: _Int_0ryHXOXS]\item First Item
[bookmark: _Int_3qXJKOqy]\end{enumerate}

	Bulleted list
	[bookmark: _Int_l4fd6k7X][bookmark: _Int_esAtJTph][bookmark: _Int_c2fai2ej]\begin{itemize \item\end{itemize}
	[bookmark: _Int_aSW8wGqJ][bookmark: _Int_phkV01NQ][bookmark: _Int_knETCikc]\begin{itemize \item Gather\item Analyze,
[bookmark: _Int_UWTmMTf2]\item Conclude,
[bookmark: _Int_3XxSOkb0]\end{itemize}

	Page Break
	\pagebreak[]
	\pagebreak[1]

	Line Break
	\\
	add \\ at the end of any line

	Table
	[bookmark: _Int_idoRuGy6]\begin{tabular}
[bookmark: _Int_p5McH6Xg]\end{tabular}
	\begin{tabular}{ |c|c|c| } 
 \hline
 cell1 & cell2 & cell3 \\
  \hline
 cell4 & cell5 & cell6 \\
  \hline
 cell7 & cell8 & cell9 \\ 
 \hline
[bookmark: _Int_knM5dnN9]\end{tabular}

	Italics
	\textit{}
	\textit{Italicized Text}

	Bold
	\textbf{}
	\textbf{Bold Text}

	Section
	[bookmark: _Int_W9hpNca0]\section{}
	[bookmark: _Int_zEotGuqB]\section{My Next Section}

	Section No Number
	\section*{}
	\section*{My Last Section}



Using the Code Snippets in Overleaf
As you begin typing a command in Overleaf a dropdown menu will also populate, allowing you to select the command from the list and in most cases, insert code templates for the specific command:
1. Type the command. We will use the \begin command for this example,
[image: the command drop-down menu in Overleaf populated by the typing of \begin]
2. Select a command from the list. We will select the enumerate command from the dropdown list to create a numbered list.
3. The LaTex code snippet for the enumerate command appears in the editor.
[image: the enumerate code snippet containing the \begin{enumerate} \item \end{enumerate} commands]
Working with Packages
Packages are code presets that allow LaTex to recognize specific keywords and code structures. There are many uses for packages. The packages command \usepackage{} is used to call a specific package with the package name provided as the argument. The Overleaf editor provides a list of common package commands in a quick dropdown menu as you begin to type the \usepackage command.
[image: \usepackage{} commands displayed in the command list drop-down]


Creating Math Content Using LaTex
There are two ways or modes to add math content to your LaTex document: display mode and inline mode. Display mode will cause the math content to be created separate from the document body text, centered on its own line. Inline mode will cause the math content to be created aligned with the document body text. The LaTex code for each mode will differ, as each syntax form is specific to the placement, style, and display of the math content. The math content will be added between the separators (delimiters) used for each mode type:
Display Mode will use: 
· $$ $$ (common shorthand format used)
· \[ \]
· [bookmark: _Int_Q1AXZiFt]\begin{displaymath} 
\end{displaymath}
· [bookmark: _Int_OtkLvMzU]\begin{equation} (adds sequential numbering to the equations)
\end{equation} 
Inline Mode will use:
· $ $ (common shorthand format used)
· \( \)
· [bookmark: _Int_cA89G4WE]\begin{math} 
\end{math}
The AMSmath (American Mathematics Society) package should be added to the preamble to create math content using the most common math commands. The packages most helpful in creating math content are: 
· amsfonts provides fonts and alphabet specific to math notation.
· amssymb loads amsfonts, defines all the symbols and associated names.
· amsmath defines and loads math typesetting features and collections.
Using the Math Equation Editor in Word
The math equation editor in Word will accept LaTex code and display the rendered code in your document. Code snippets from your LaTex code editor (Overleaf is used in this guide) can be copied and pasted into the equation editor to streamline the process of building your math content in Word. To access the math equation editor and use LaTex code in the editor:
1. Select insert from the Word ribbon menu,
2. Select equation from the Symbols group,
3. Select insert new equation at the bottom of the drop-down menu after the built-in equation options
[image: Insert equation drop-down with built-in options displayed]
4. The equation insertion box appears in the document.
[image: Equation insertion box]
5. The Equation menu option and tools appear in the ribbon.
[image: equation tab commands on the ribbon displayed]
6. Confirm the LaTex button is selected (toggled on).
LaTex button in the conversions group on equation tab of the ribbon[image: LaTex button in the ribbon]
7. In the equation insertion box type or paste your LaTex code and press Enter.
[image: Pasted LaTex code into the equation box]
8. The equation will appear in your document in display view.
[image: The equation within the document in display view format]
Common Math Commands and Symbols
As there are many symbols used in mathematical notation, we will provide an example of a few commands associated with the use of select characters that are most common in the table below:
Table 2: Common Math Commands and Symbols
	Math Element
	Command or Character
	LaTex Code

	Multiple Character Grouping
	{}
	[bookmark: _Int_kKBkwOj0]$78-{34}$

	Nesting 
	{{}}
	[bookmark: _Int_fagZS59Y]${{x^2}+7-{\sqrt{16}}}$

	Superscript
	^ (caret)
	[bookmark: _Int_SoCGo2Cs]$10^{-2}$

	Subscript
	_ (Underscore)
	[bookmark: _Int_vEF28Gis]$3_{12}$

	Ellipses
	[bookmark: _Int_MMcoZ85a]\dots
	[bookmark: _Int_ja9a17D8](i.e. Along came \dots)

	Uppercase Greek
	\Delta
	$\Delta$

	Lowercase Greek
	[bookmark: _Int_bsupNLxn]\delta
	$\delta$

	Fraction
	[bookmark: _Int_IG0Fzbvq]\frac
	[bookmark: _Int_H6pdtDn5]$\frac{13}{26}$

	Squareroot
	[bookmark: _Int_oxV8rgHs]\sqrt
	$\sqrt4$

	Binomial coefficients
	\binom
	$\binom{7}{4}$


Additional Resource
There are many resources available to support learning LaTex. The YouTube video series created by Michelle Krummel, an educator in the Charlotte-Mecklenburg school district, has proven to be helpful. Plain Text Link: https://www.youtube.com/playlist?list=PL1D4EAB31D3EBC449 Other resources can be found in the references section of this guide.
· MathType
· EquatIO
· Learning Management Systems
Using Office Math
Microsoft Office applications contain a built-in equation editor, allowing users to author math equations in Office without the need to use external math authoring software.
Math equations that are authored using Microsoft’s built-in equation editor are called Office Math equations, which is short for Office Math Markup Language (OMML).
In Microsoft Word, an Office Math equation is accessible to screen reader programs, such as Job Access with Speech (JAWS) and Non-Visual Desktop Access (NVDA). Students using these assistive technologies do not need to purchase another program to access math in a MS Word document that has Office Math equations.
If it is necessary to convert a MS Word document to another format for a student, Office Math equations can be converted easily. Programs like MathType can convert Office Math equations into MathType equations. Pandoc, a command line tool, can also convert a MS Word document with Office Math equations to HTML.
Authoring MS Word documents with the built-in Equation Editor in MS Word can be used to author accessible math content and can be a good starting point in other accessible document workflows.
Creating Office Math Expressions
To access the MS Office Equation Editor in MS Word, simply select the Insert tab and then select Equation.
[image: MS Word. Insert Tab. Symbols group contains two buttons: Equation and Symbol. ]
A toolbar will then appear which enables you to insert Office Math. There is a Symbols area and a Structures area, both contain templates for various math concepts.
[image: MS Word. Equation tab. Symbols and Structures Group.]
In the body of your MS Word document, you will also see a window with the words, “Type equation here.”
[image: MS Word. A box with the words Type Equation here.]
Tips for Authoring Math in MS Word 
1. Use shortcut keys.
You can press ALT + = to start a new equation.
2. Avoid clicking on the symbol palette when it’s unnecessary.
For simple arithmetic, basic algebra, and other simple math statements, just typing the numbers, operators, or variable letters will suffice.
3. Do not enter space inside the math equation.
Spaces can interfere with the math being interpreted properly by assistive technologies and math conversions. Press the Right Arrow to exit the equation editor box.
4. Apply the text style to words inside a math equation.
Select the items that are text and then select the Text button on the ribbon:
[image: MS Word. The Conversions group of Equations tab with the word "Text" highlighted.]
Words should appear in regular, not italicized, script. 
Correct:

Incorrect:

5. Learn how to author math in Unicode or LaTeX.
It’s faster to type math in a linear fashion and convert to Office Math, which is possible if you know Unicode syntax or LaTeX.
In MS Word, you can select Unicode or LaTeX from the Conversions group on the ribbon and then enter CTRL + = to convert your math to the Office Math encoding.
[image: MS Word. The Conversions group of Equations tab with the word "LaTeX" highlighted.]
For example, if I enter the following LaTeX in the Office Math equation box and press CTRL + =, my LaTeX will become Office Math: 
Before:
\frac{1}{2}
After:


6. Draw your equation!
7. Press the Ink Equation in the Equation toolbar and draw your equation.  
[image: MS Word. The Tools group of Equations tab with the word "Ink Equation" highlighted.] 
[image: Math Input Control panel with a drawing of the square root of a squared plus b squared.] 
When you press Insert, MS Word will insert your equation as Office Math. 
7. Add common templates to MS Word’s Quick Access Toolbar. 
MS Word’s Quick Access Toolbar can retain a shortcut to one set of math “structures” that you might find yourself using a lot. Selecting the shortcut can save time. 
8. With one of the math structures open, right-click and select Add Gallery to Quick Access Toolbar: 
[image: MS Word. The Limit ad Log structure from the Structures group is open. An open appears in the context menu that reads Add Gallery to Quick Access Toolbar.] 
Now the math structure will appear on the Quick Access Toolbar for easier access. 
[image: MS Word. The Quick Access toolbar contains an icon of the Log structure.] 
Note: The Quick Access Toolbar can appear above or below the ribbon. See File > Options > Quick Access Toolbar to adjust. 
Additional Resource
For more information on accessing math using JAWS visit Freedom Scientific’s website.
Plain Text URL: [https://www.freedomscientific.com/training/teachers/accessing-math-content-with-jaws-and-fusion/]


[bookmark: _Toc1548949163]Using MathType in Word
Before improvements to screen reader technology and Microsoft Office were made to better support math accessibility, many institutions opted to using MathType. As many institutions have established a practice and workflow for content development with MathType as their primary tool for authoring accessible math content, they may still be in the practice of using MathType. Here are a few tips and cautions to support using MathType more effectively:
· When creating a MathType document, always check it afterward.  
· Review the document with a screen reader to make sure that the equations read correctly, if possible. 
· Avoid automatic formatting.  
· Type out all numbers and letters when formatting your document 
· Equations will not be read correctly by the screen reader. 
· Only create and enter one equation at a time with MathType in a document 
· Avoid multiple or sets of equations.  
· The screen reader can only read one equation at a time.
· Multiple equations will be grouped together in one object as a “table.” 
· Always include headings for directions and sections of the document for easier navigation. 
· Always include descriptions/alt text for any graphics and/or images in the document. 
· If tables are included, make sure to create column titles.
· Format as headings for easier navigation. 
· When the document is finished
· Select all, make all text black, and 
· Set the language. 
· Never use textboxes.  
· The screen reader cannot navigate inside of them. 
· In your instructions for accessing online content, use:
· Select versus Click in your instructions.
· “select the link” rather than “click” or “click the link.” 
· Do not use ableist language.  If you are creating documents for a student who is using a screen reader:
· you may need to modify the directions depending on the assignment.
· students using the screen reader can underline their answer choice instead being asked to circle answers.
[bookmark: _Toc1639690940]Creating Accessible Math Content in Your LMS
We all know all Learning Management Systems (LMS) have not been created equal. Our approach to developing accessible math content may differ depending on which LMS our institution is using. There are at least three different environments within the LMS where you may publish your math content: 
1. Course content area pages,
2. Files area, or
3. Assessments.
From testing, research, and experience using the most common Learning Management Systems, we have gathered the following guidelines to support developing accessible math content. We discuss practices for Canvas, Moodle, and Blackboard.
[bookmark: _Toc1337780714]Moodle
Like Canvas’ Math Editor, Moodle’s Equation Editor also lets you author equations using LaTeX.
1. Select the Equation Editor button
2. Enter LaTeX or use the toolbars
3. Select Save and Display; the math will be rendered with MathJax.
When you enter LaTeX in the Equation Editor, leave out the math delimiters. 
You can also type math directly in Moodle’s Rich Text Editor. When you do this, you must use the \(…\) or \[…\] delimiters not $…$ or $$…$$.
[image: Moodle LMS' Rich Text Editor showing LaTeX formatted math expressions.] 
Moodle LMS - LaTeX Math


Creating Accessible Math in Moodle
Some Moodle instances come with the MathJax plugin and this allows for the creation of screen reader accessible math content. In this section we will give you a brief overview of creating accessible math notation in Moodle.
1. First, check and see if your Moodle instance has the MathJax plugin installed. You will need to check under site administration > Plugins overview.
[image: Moodle site administration window with emphasis on the plugins overview button]
2. Confirm that you have the MathJax plugin installed by expanding Filters.
[image: MathJax button displayed in the Filters menu]
3. A local MathJax installation page will open. This MathJax filter will allow you to create screen reader accessible math within Moodle.
[image: MathJax settings window]
4. You are now ready to use the built-in Moodle math equation editor to add content to your course.
[image: Moodle course content editor]
Using the Moodle Math Equation Editor
We will explore the built in Equation editor to see some of its functionality, showing different aspects of the built-in editor, starting with Operators. 
1. Many mathematical operators are available to construct the math content you need for your course. The screen reader accessible content is created using TeX and the MathJax filter.
[image: Moodle course content editor equation editor math operator buttons]
2. The Arrows tab contains the many arrows used in math expressions.
[image: Moodle course content editor equation editor math arrow buttons]
3. The Greek symbols tab contains the uppercase and lowercase Greek symbols.
 
[image: Moodle course content editor equation editor math Greek symbols buttons]
4. Lastly, in selecting the Advanced tab we can add advanced math expression elements using the built-in equation editor.
[image: Moodle course content editor equation editor math operator advance elements buttons]
[bookmark: _Toc1410220780]Canvas
Canvas Course Pages and Quizzes
When you are authoring course pages or quizzes in Canvas, use the integrated Math Editor.
The Math Editor allows you to author new equations using LaTeX. You can paste LaTeX math into the editor as well. No math delimiters ($ or \[) are needed.	Comment by Natosha Burgess-Rodriguez: Look for screen capture that are clear without the shading (2 captures to replace).
[image: Math Editor in Canvas showing an user typing a fraction using LaTeX.] 
Canvas Math Editor - LaTeX Entry 
You may also use the toolbars in the Math Editor. When you insert an equation that has been authored using Canvas’ Math Editor, the math will be rendered using MathJax (currently Instructure supports MathJax 2.7x).
[image: Canvas course page showing math that is rendered using MathJax.]
Canvas Math - MathJax Rendering 
Canvas Files Area
If an HTML version of your math document is posted to the Files area in Canvas, students can simply select the file name and read the document in Canvas’ Preview screen.
[image: Canvas Files Area showing an HTML document with math content.]
Canvas Files Area - Document Preview 


Note: Canvas has a New Quizzes feature that can take the place of Classic Quizzes. At this writing (1/27/2022), New Quizzes is not as accessible as Classic Quizzes, as it uses LaTeX math notation and is not rendered via MathJax. For now, please use Classic Quizzes. 
[bookmark: _Toc289502285]Blackboard 
Blackboard’s math editor is MathType by Wiris. The MathType editor allows LaTeX entry like other math editors and has many robust toolbars. 
A math equation that has been authored using the MathType Editor in Blackboard will appear, however, as an image in the Blackboard course, which is not an accessible version of the math. 
As a workaround for this limitation, we recommend entering math in the Rich Text Editor using LaTeX. Then add the path to the MathJax CDN in the source code: 
1. Enter LaTeX in the rich text editor area, using \(…\) for inline equations and \[…\] for display equations. 
2. Select Source Code 
3. Paste the path to the MathJax CDN: 
<script type="text/javascript" async="" src="https://cdnjs.cloudflare.com/ajax/ libs/mathjax/2.7.7/latest.js?config=TeX-MML-AM_CHTML"></script> 

[image: Blackboard LMS Source Code - MathJax Script.] 
Blackboard LMS Source Code – MathJax Script 


[bookmark: _Toc713806399]Visual Math Editor
If you don’t know LaTeX or the built-in calculator is nor robust enough for you Visual Math Editor is a tool that can help. Visual Math Editor is a free tool that will allow you to write LaTeX using common math symbols. Plain Text Link: http://visualmatheditor.equatheque.net/ Simply navigate to the site and select the get started button.
[image: The Visual Math Editor home page which can be reached at: http://visualmatheditor.equatheque.net/] 

The editor uses JavaScript and HTML to create LaTeX you can copy and paste into your LMS. 
1. Once you select ‘Get Started Now’ you will be taken to the calculator application and a sample equation.
[image: The Visual Math Editor calculator application opened with a sample equation shown that is written in LaTeX. ] 

2. Copy the equation text.
3. Paste it into Moodle.  
[image: The moodle calculator application with an equation pasted in from the Visual Math Editor. ] 

Select and delete the equation to start adding your own content using the built-in calculator. You have the option of creating the math in LaTeX, AsciiMath, or HTML. The application also contains extended math element and symbol menus.  
[image: The Visual Math Editor opened with expanded menus of math symbols. ]
Visual Math Editor website plain text URL: http://visualmatheditor.equatheque.net/
Converting Math Formats
[bookmark: _Toc9108603]The Polizzotto Method
[image: Rendered math example using the Polizzotto method with the green highlighting in math expression background.]
Polizzotto Method rendered math example
The Polizzotto method is a math format conversion tool used to convert equations created using the Microsoft Word equation editor (Office math format) to HTML format. This method uses a BASH script built upon Pandoc, run from the command line on a personal computer (PC) or terminal on a Mac. The examples in this guide have been created running the script from a PC. It is understood that this method may not become a standard practice for novice script users but is included in this accessible math guide as an option. It is our intent to introduce this method and allow accessibility practitioners to decide the methods, techniques, tools, and strategies that best suit their needs.
The workflow followed by the developers of this method begins with math expressions created using the MS Word equation editor   or expressions that have been converted to the Office math format, followed by using the script to convert the document to HTML. For math content or documents created in other formats, the math conversion section of this guide addresses how to convert other formats and the conversion tools used. Please refer to the conversion section for support in this area. 
[bookmark: _Toc1839472891]Using the Script
Let us look at some of the basic requirements to begin using the DOCX-HTML Bash Script:
1. Install Pandoc
2. Access Github, download script and setup assets
Git Bash for Windows must be downloaded for PCs to run the script
3. Open the Command line window, if using a PC or Terminal, if using a Mac
4. Type the command to provide the path for the file that will be converted
[image: The command line with Math Example directory mapped and the DOCX-HTML.sh command entered]
5. In file explorer, locate the file and use the right-click menu to run Git Bash from the file location. 
[image: right-click menu opened from the file with emphasis on the Git Bash Here button ]
6. The command line terminal will open
7. The file path (/d/Math Example) appears in the terminal 
8. Type in the command to run the script: DOCX-HTML.sh
[image: The command line with emphasis on the DOCX-HTML.sh script command]
9. Press Enter
The script will scan the directory for the file and perform the conversion, creating a folder using the filename, and save the HTML file in this folder. In the terminal, a conversion results message will appear. Successful conversions will be marked as "Done." 
The HTML will also be validated with any warnings and errors provided in the results. The results will also advise of the green background formatting applied to all the math equations that were identified and converted in the new HTML document. Finally, the results will advise of a copy of the original .docx file being moved to the Converted-DOCX-HTML folder.


[image: The command-line terminal displays the conversion results, warnings, and errors.]
DOCX-HTML Script Result
[bookmark: _Toc460429818]Setup Instructions in Github
For more information related to the Polizzotto method, visit the DOCX-HTML Github site to gain access to complete setup instructions, links to required software, and additional resources. The installation of the required software and setup can be coordinated with your college s IT department. A snippet of the setup instructions is provided below as a preview of what is required to use the script:
1. Install Pandoc
2. Download the DOCX-HTML.sh script to your macOS or PC
3. Place the script in an easy-to-locate folder (C:\scripts\ for PC or ~/scripts/ for macOS)
4. [bookmark: _Int_4v9cOvMg]Create a "stylesheets" folder in your C:\stylesheets\ drive (PC) or in your Home directory ~/stylesheets/ (Mac); Name your default stylesheet "standard.css"
5. [bookmark: _Int_7VEZ9QJb]Download and unpack the NuHTML zip folder to your C:\ drive (PC) or to your Home directory ~/ (Mac). On a PC the path to the vnu.bat file should C:\vnu-runtime-image\bin; on a macOS, the path to the vnu.jar file should be ~/.
6. Place Tasklist.exe in the C:\scripts\ folder (PC only)
Note: If you want the script to be available systemwide on a PC, place it in the following folder: C:\Program Files\Git\usr\bin; on macOS, place it here: /usr/local/bin. On macOS, you will need to show hidden folders to access this directory in the Finder window. Use CMD + Shift + to reveal hidden folders/files and then use it again to hide them.
Uses: This method is used to convert Microsoft Word documents that contain Office math format 


[bookmark: _Toc1979115942]Converting Images of Math Using OCR
[bookmark: _Toc1285832382]Optical Character Recognition
Optical character recognition (OCR) is the process of converting a picture of text into selectable or editable text. From now on, we will be referring to selectable text as real text.
For example, the following image has the words, “Nice to meet you”:
[image: "Nice to meet you" text capture]
Imagine you wanted to add an exclamation point at the end of this text so that it read, ‘Nice to meet you!’ With just the image of Nice to meet you (above), I could not insert my cursor after ‘Nice to meet you’ nor copy the text to another document to add the exclamation point. 
With optical character recognition software, however, I could grab the ‘Nice to meet you’ text from the image, insert it into my document and add the exclamation point. 
[bookmark: _Toc357116664]Optical Character Recognition Software
Optical character recognition (OCR) software is useful when creating accessible digital content. OCR software makes it possible for you to create real text using technology, rather than manual hand-typing the text from a picture. 
With large documents, especially, using an OCR software program can save you lots of time! OCR software can convert whole documents in image-only formats (.tiff, .pdf*, .jpg, .png, and .bmp) into text-based formats (.txt, .docx, .odt, .html, or .epub). For example, it can convert an entire .tiff file with an image of text into a .docx with text that is searchable -real text. 
Abbyy Fine Reader Pro and OmniPage are two popular OCR programs used by Disability Support Services staff to convert a variety of documents. While these programs have many robust features, including support for multiple languages and zone-editing tools, they are not free and a description of how to use them is out of scope for this guide.
Note: PDF files can be either image-only or text-based, depending on the way that the PDF file was created. To know whether your PDF is image-only, try selecting the text in the document. If you can’t select the text, the PDF is image-only; if you can select the text, the document is text-based.


[bookmark: _Toc324108497]Adobe Acrobat Pro DC
Adobe Acrobat Pro DC, a tool for editing PDF files, has built-in optical character recognition capabilities that will convert the image-only PDF into real text. 
Since many Higher Ed institutions have a license for Adobe Acrobat Pro and since PDF is such a popular file format, it is important that you are aware of this tool as well as its limitations in converting math content.
Adobe Acrobat Pro   Optical Character Recognition
Let s say you have an image-only PDF that you want to convert to DOCX. You can tell that it is an image-only PDF because you cannot select the text in Adobe Acrobat Pro DC. The text cursor also does not appear when you hover the mouse pointer over the text, a crosshair icon appears instead. 
How would you use Adobe Acrobat Pro DC to convert this image of text into real text? The process is simple:
Select the Edit PDF tool in the toolbar on the right:
[image: Adobe Acrobat Pro - PDF document with math content. On the right, an arrow points to the Edit PDF tool.]
Adobe Acrobat Pro DC - Edit PDF
This conversion should happen quickly. 
You may then see a window that states “Text has been recognized”
[image: Adobe Acrobat Pro - message reading "Text has been recognized in the language English (US)"]
Adobe Acrobat Recognition
You will notice that text areas on the page now have border outlines and you are able to select the text.
[image: Adobe Acrobat Pro - text in a PDF is surrounded by a border]
Adobe Acrobat - Recognized Text Area
Now, save the document. That’s it! You have created a text-based PDF with real text from an image-based PDF!
Adobe Acrobat Pro: OCR Settings
If you want to convert a foreign language document, you can open the Scanned Document Editing Settings menu (Edit PDF tool > Settings). Then select the language that is in your document from the Recognize Text in dropdown menu.
Selecting the language should improve the accuracy of the Adobe Acrobat conversion of your document.
[image: Adobe Acrobat Pro - Scanned Document Editing Settings menu showing Recognize Text in English (US).]
Adobe Acrobat - Scanned Document Settings
You may also want to select the Make All the pages editable checkbox. When you select this checkbox, Adobe Acrobat Pro DC will perform optical character recognition on every page in your document   you will not have to go to each page to make the pages editable.
Adobe Acrobat Pro: Export Options
You can save a PDF as a text-based format (e.g., .docx, .txt) by going to the File > Export To menu and selecting the document type you wish.
When selecting a text-based file format (.docx, .txt) from the Export menu option with an image-based PDF, Adobe Acrobat Pro will convert the images of text into real-text automatically. You do not have to convert the Image-PDF to a text-based PDF (using Adobe Acrobat’s built-in recognition tool) beforehand.
Adobe Acrobat Pro: Quality of Optical Character Recognition Process
What do the results look like when you use Adobe Acrobat Pro’s optical recognition tool? See the image below, which shows a before and after view when exporting an image-only PDF to a DOCX file. 
On the left is the image-only PDF (original document) and on the right is the text-based DOCX file: 
[image: Comparison of the original PDF document on the left and the text that has been recognized by Adobe Acrobat Pro (on the right)]
Adobe Acrobat Pro OCR Tool Before and After Examples
If you look carefully at the DOCX file on the right, which shows the results of Adobe Acrobat Pro’s optical character recognition tool, you may notice that some text from the original PDF was not converted quite accurately. 
Some of the math elements, specifically, from the original document, seem to have been misrecognized in the conversion process. Notice in the third sentence of the first paragraph: [image: superscript a] becomes a and 1 becomes I. 
These kinds of mistakes would take a lot of time and attention to correct! Imagine correcting an entire document with them! 
The correct recognition of math content is not just a limitation of Adobe Acrobat Pro, however. Even OCR programs like ABBYY Fine Reader and OmniPage do not produce consistent and accurate results when you attempt to convert math content. 
To avoid the effort of correcting mistakes with math content that was outputted by optical character recognition programs, including Adobe Acrobat Pro s built-in tool, we recommend using software that was specifically designed to recognize math content.
[bookmark: _Toc456958257]OCR: Software and Mathematical Content
All accessible content has text that is real text, not just pictures of text, and mathematical content is no exception to this rule.
When you create accessible math content, the math must be real text, which is usually math that you have created by using a math editor. But authoring math content from scratch can be a time-consuming process, especially when you are creating lengthy documents.
Since optical character recognition software is the process of converting pictures of text into real text, thus eliminating the need for you to hand type the text, using an optical character recognition program for math content is also an attractive possibility as you strive to create accessible digital content.
In the previous section we saw that optical character recognition software, such as Adobe Acrobat Pro s built-in text recognition tool, can have difficulties with math content, however. So, what optical character recognition programs are there that will do a good job of recognizing math content?
In this section, we will be sharing information about two programs, EquatIO and MathPix, that you might consider using at your institution if you want to use optical character recognition tools to help you with authoring accessible math content.
EquatIO and MathPix are popular tools among Disability Support Services staff and are catching on among math instructors as well. While they do have an associated cost, the time and effort you might save while using them to produce accessible content is worth your consideration!
This guide will provide a brief overview of these tools respective features and how you can implement them in the workflows we have shared with you in this guide.
As EquatIO and MathPix have active development and support, the look and functionality of these programs might appear slightly different than what we have shared in this guide at this writing (Spring 2022).
We are confident that these programs are reliable for you to start using at your institution and we hope that you do!
Infty Reader is another optical character recognition program that can convert mathematical content. It is used by some Disability Service Offices to convert lots of image-only documents with math. Because of the high cost and training involved with Infty Reader, however, a discussion of this program’s features and usage are out of scope for this guide.
[bookmark: _Toc420340889]MathPix
Math Pix is an optical character recognition program that recognizes mathematical content. It is available on macOS or Windows (PC) and can help you author accessible math equations more quickly.
[image: Mathpix logo]

Using MathPix
If you have a PDF file with math content, MathPix enables you to snip a math equation from the PDF and then paste the accessible math version into your MS Word document or learning management system. All you must do is draw a box around the equation that you want to convert and MathPix will do the work of encoding that picture of math into a more accessible version of math. 
Another advantage of using MathPix is your snips will be stored to your MathPix account. You only must snip the math one time and then you can access the converted equation again from your MathPix dashboard. Accessing previously converted equations is especially helpful when you are working with long math formula or when a formula appears multiple times in your document. 
Most of all, MathPix’s ability to recognize complex math formula, even handwritten mathematics, is impressive! Try it out on a long equation and see how it does!
MathPix: Getting Started
To get started with MathPix, go to the Downloads page and select the button for your operating system:
[image: MathPix - Downloads page.]
https://mathpix.com/#downloads
Once MathPix is installed, you will need to create a MathPix account before you can start using it:
[image: MathPix - login page.]
https://accounts.mathpix.com/login
When you sign up with the (free) educational plan, you can use MathPix 100 times per month.	Comment by Natosha Burgess-Rodriguez: How does this 100 times pair with the 50 snips per month mentioned in the other document? (Convert…MathpixSnip)
For more information about how to install MathPix or how to sign up for an account, go to the Mathpix website. https://mathpix.com/docs/snip/overview
[image: MathPix documents page.]
MathPix and MS Word
To add a math equation to your MS Word document using MathPix, follow these steps:
Use the MathPix shortcut for snipping content:
CTRL + ALT + M (PC) or CTRL + CMD + M (macOS)
1. Draw a box around the math equation
2. Either select the Copy MS Word button under the OCR tab
[image: MathPix Snipping Tool Interface - Copy Microsoft Word button under the OCR tab]
or select the clipboard icon next to MathML (MS Word) under the Data tab.
[image: MathPix Snipping Tool Interface - Copy Microsoft Word button next to MathML code under the Data tab]
3. Then Paste the equation into your document. 
This converts mathematical expressions to an HTML document. The script has also been used to produce HTML documents that contain MathJax and SVG content.
The equation should now appear as an editable MS Word equation, not just a picture of math! 
MathPix and Learning Management Systems
The steps for using MathPix with a Learning Management System (LMS) may vary slightly depending on the particular LMS that your institution uses.
Most Learning Management Systems allow users to input LaTeX math, but some Learning Management Systems let you enter LaTeX directly in the Rich Text Editor while others allow LaTeX input in the math editor only.  Another variation is that some Learning Management Systems allow you to input LaTeX math with $...$ delimiters but not \[\]. 
It is important that you know which input area of your Learning Management System either the Rich Text Editor or the Math Editor allows you to insert LaTeX. Then determine which math delimiter the Learning Management System recognizes either $...$ or \[ \]. Whichever situation you are in, however, you will use MathPix to copy the LaTeX version of the math equation before you paste the equation into your LMS. 
With your particular Learning Management System in mind, follow these steps to use MathPix to create accessible math content:
Use the MathPix shortcut for snipping content:
CTRL + ALT + M (PC) or CTRL + CMD + M (macOS)
1. Draw a box around the math equation
2. Select the clipboard icon next to your LMS preferred LaTeX formula under the OCR tab.
[image: MathPix Snipping Tool Interface - Copy LaTeX button next to LaTeX code under the OCR tab]

3. Now Paste the equation into your Learning Management System   either in the Rich Text Editor or in the Math Editor. 
Note: In the LaTeX system, a single dollar sign delimiter ($) is used on each side of an inline equation whereas two-dollar signs ($$) are used on each side of a display equation.
MathPix: Additional Information
You can monitor how many snips you have remaining per month from the MathPix window:
[image: MathPix - snips remaining information area (out of 100 per month)]
1. Select the Snip List icon to see previous equations that MathPix has converted. Then select that equation to access the various copying toolbars.
[image: MathPix Snips List view showing history of snips.]
2. Filter your previous snips by typing LaTeX in the Search your Snips search field. In this example, previous snips that contain a fraction (/frac) are displayed.
[image: MathPix Snips List view sorted by those containing fractions.]
[bookmark: _Toc123680360]EquatIO
[image: EquatIO logo.]
EquatIO is a math literacy tools suite created by the popular assistive technology company TextHelp. Equatio includes a math recognition tool, called Screenshot Reader, that will convert pictures of mathematical content into various math output formats, which can make it easier to author accessible math content.
EquatIO integrates into the Google Docs and Microsoft Office programs and can be installed on macOS and Windows (PC) platforms.
Using EquatIO
EquatIO’s ScreenShot Reader tool will do the work of converting an image of math into real math content. To begin, draw a box around the math that you want to convert. This tool can speed up the process of creating accessible math content.
EquatIO lets you select from a variety of output formats before you copy the math into your document. You can copy these formats: MathML, LaTeX, or a picture of math with alternative text.
EquatIO also allows users to create math by entering LaTeX, speaking math, or drawing math. EquatIO will take each of these various forms of input and create an accessible math from them. This expansive suite of math input methods is useful for students.
Note: A full discussion of each authoring method in EquatIO, including its graphing and math workspace tools, is out of scope for this guide.
EquatIO: Getting Started
To get started with EquatIO, select the Download link at EquatIO’s website:
[image: EquatIO - try EquatIO link is highlighted on EquatIO's website.]
https://www.texthelp.com/products/equatio/
Select the version of the software that you wish to use (Chrome, WebApp, Windows, Mac):
[image: EquatIO - Google Chrome, Web App, Windows, and Mac app buttons.]
Then sign in with your institutional email account, which you can use to access other EquatIO apps or access EquatIO on other devices:
[image: EquatIO - Sign in with your email account buttons.]
With your new account, you can trial the software for 30 days, which gives you full access to all of EquatIO’s features. Once the trial is over, you will need to purchase the software to access the screenshot reader tool.
EquatIO appears as a toolbar along the bottom of your screen.
[image: EquatIO Toolbar]
EquatIO and MS Word
To add a math equation to your MS Word document using EquatIO, follow these steps:
1. Select the Screenshot Reader icon on the toolbar [image: EquatIO Screenshot reader button icon]
2. Draw a box around the math content
3. When the ScreenShot Reader bar appears, select the Options menu.
a. [image: EquatIO Screenshot Reader showing options menu (ellipsis) and copy options (Copy LaTeX, Copy MathML, Copy Spoke Text, and Copy HTML). Copy MathML is highlighted.]

4. Select Copy MathML.
5. Paste the math into your MS Word document.
EquatIO and Learning Management Systems
As we explained when we described how to use MathPix with a Learning Management System (LMS), it is important that you know which input area of your Learning Management System   either the Rich Text Editor or the Math Editor allows you to insert LaTeX. 
Like MathPix, EquatIO lets you copy LaTeX from the Screenshot Reader’s options menu, and LaTeX is the format that you will be pasting into your LMS.
1. Select the Screenshot Reader icon on the toolbar [image: EquatIO Screenshot reader button icon]
2. Draw a box around the math content
3. When the ScreenShot Reader bar appears, select the Options menu.
[image: EquatIO Screenshot Reader showing options menu (ellipsis) and copy options (Copy LaTeX, Copy MathML, Copy Spoke Text, and Copy HTML). Copy LaTeX is highlighted.]
4. Select Copy LaTeX.
5. Paste the equation into your Learning Management System   either in the Rich Text Editor or in the Math Editor.
Note: You may need to add delimiters ($...$ or \[\]) around the LaTeX on each side of the equation for your Learning Management System to recognize the math.
EquatIO: Additional Information
You can use your mobile device (Android or iOS) to insert math into your documents (Google or Microsoft Office).
1. Tap on the EquatIO Mobile icon on the toolbar.
[image: EquatIO Mobile button - scan QR code or type https://m.equat.io]
2. With your mobile device, scan the QR code or type https://m.equat.io
3. Log into your EquatIO account
4. Select Active Documents
[image: EquatIO Mobile - Home Screen. Select Active Documents or Create New Document (Beta).]
5. Tap on the Active document in which you wish to insert math
6. Tap on the camera button (take a picture)
[image: Capture screen with pencil, audio, and camera tool buttons]
7. Take a picture of the math, cropping the image as necessary, and then select the green check mark. 
8. Select Save as Math 
[image: EquatIO Mobile - green check button has a pop-up window with Save as Math or Save as Image options.]
The math can now be inserted into your Microsoft Word file or Google Doc.
OCR tools
· Pandoc and tex4ht conversion tools for (MS Word, PDF, LaTex)
· GrindEQ Utility
· EquatIO
· PublishToMathPage and DOCX-HTML.sh (HTML)
· Central Access Reader and DOCX-MP3.sh (MP3)
· What they are
· How they work
· How to get them
· How to use the math after conversion
[bookmark: _Toc137743051]GrindEQ
[image: GrindEQ logo]
GrindEQ is a software suite that converts one math notation format into another. There are three conversions that the GrindEQ program can perform:
· LaTeX to Word (Office Math),
· MathType to Equation (Office Math), and
· Word (Office Math) to LaTeX
You can purchase all three conversion types as a suite or the individual conversion you need. After installation, the program is added to the MS Word ribbon.
[image: GrindEQ toolbar displayed in the ribbon in Word.]
GrindEQ will help out when you need math to be in a specific notation format in your accessibility workflow.
For example, if you have an MS Word document that contains MathType equations, not Office Math equations, you may not be able to use another tool that can just convert MS Word documents whose math notation is Office Math. If you used that other tool, in that case, the math would be lost.
[bookmark: _Toc1302766706]Using GrindEQ to Convert Math
GrindEQ’s MathType-to-Equation conversion utility will batch convert all the MathType equations in your document into the Office Math format.
Since the Office Math format is recognized by Pandoc, you will now be able to convert your MS Word document to HTML and all of the mathematical content will be retained.
GrindEQ’s LaTeX to Word conversion utility will transform the LaTeX file into a MS Word document with Office Math equations.
GrindEQ’s Word to LaTeX conversion utility will transform the MS Word file into a LaTeX document with LaTeX math notation for the math.
The following steps outline how to use the MathType to Equation conversion utility in GrindEQ.to convert an MS Word document with MathType equations into a MS Word document with Office Math equations.
Note: We recommend saving a copy of your MS Word document before following these steps.
1. In the GrindEQ toolbar, select Convert document from the MathType-to-Equation dropdown menu.
[image: MathType-to-Equation - Convert Document button]
2. At the Grind EQ MathType-to-Equation screen, make sure that the following options are selected (other options should not be checked):
· Microsoft Equation
· Force Unicode
[image: MathType-to-Equation menu. Select Equation options: Microsoft Equation and Force Unicode. ]
3. Press OK
Your MS Word document will now have Office Math equations.


Speech Access for Accessible Math 
A math quiz question as spoken by the JAWS screen reader:
Heading level 1
Quiz Question 1
Solve the following question and then choose the best answer from the choices given from the radio buttons below.
The square root of 4 plus 5, Math Content.
Choices: 9,7,3,2
This question is impossible to answer because there are two possible ways to read the question.
If the square root extended over the quantity 4 plus 5, the answer would be the square root of 9, which is 3. 
 
The second possibility is the root only extends over the 4, the square root of 4 is 2 and the addition would be 2 plus 5 which equals 7.
 +5= 2+5 =7
The default setting in JAWS speaks either possibility the same way. 
To solve the problem, we recommend using the NVDA screen reader with the MathCAT add-on. 
You can download the NVDA screen reader at nvaccess.org
MathCAT is available in NVDA’s Add-On Store. 

[image: ]
MathCAT Settings
[image: ]
MathCAT has multiple settings, but in general the best speech settings are ClearSpeak and Verbose. Users should also select: Spell it out for chemical formulas. These setting recommendations are just guidelines and users should experiment with speech settings and test by listening and deciding which settings work best for them and their workflow. 
[bookmark: _Toc1649034502]Glossary

[bookmark: _Toc356477028]Accessible Math: Math that is perceivable, interactive, and operable.
[bookmark: _Toc1757977020]Ascii Math: Ascii math is a markup language for displaying mathematical expressions in web browsers. 
[bookmark: _Toc1580073889]assistive technology: software or hardware that individuals with disabilities use to interact more easily with the web
[bookmark: _Toc51646650]Desmos: a set of free, online math tools, including a graphing calculator, which are accessible to assistive technologies.
[bookmark: _Toc1584457820]EquatIO: a commercial software product that enables users to input math content in a variety of ways including word prediction, LaTeX, OCR, and speech.
[bookmark: _Toc1684842002]LaTeX: a document preparation system used by many STEM professionals
[bookmark: _Toc1160277214]Math Mode: the method used in LaTeX to distinguish math formulae from regular text (e.g., a dollar sign symbol surrounds the math; $ formula $)
[bookmark: _Toc970690530]MathJax: a JavaScript library that ensures that LaTeX, MathML, or AsciiMath will be displayed properly on all web browsers.
[bookmark: _Toc1529830008]MathML: Mathematical Markup Language. A method of encoding math on the web
[bookmark: _Toc1341695903]MathPix: a commercial OCR product the recognizes math content and outputs it to MathML, LaTeX,
[bookmark: _Toc1411685863]MathType: a commercial math editing software product that works as a stand-alone tool and integrates in many Learning Management Systems (LMS) and word processing programs
[bookmark: _Toc1467129774]Office Math: native equation format for MS Office equations
[bookmark: _Toc1541907549]OMML: an acronym for Microsoft's Office Math Markup Language, the language Microsoft Office uses to encode equations. The built-in equation editor within Microsoft Office produces OMML. OMML does not produce accessible STEM content. 
[bookmark: _Toc1318689128]Optical Character Recognition (OCR) : The process of converting images of text or math into actual selectable and discoverable text
[bookmark: _Toc1902110045]Pandoc: a free command line utility that enables the conversion of files from one format to another (e.g., a MS Word file with math is converted to HTML + MathML)
[bookmark: _Toc208576831]Publish to Mathpage: A MathType menu item which saves the MS Word file as an HTML document. There are various export options, such as HTML + MathJax


Appendix

Math Manipulative Kit Inventory
 
1 Sensational Blackboard
http://www.sensationalbooks.com/products.html#blackboard
1 inTACT Sketchpad
 https://www.easytactilegraphics.com/product/intact-sketchpad/
3 Fraction Bar Kits
https://www.enasco.com/c/Education-Supplies/Math/Decimals-Fractions-Percents/Fraction-Bars-Tiles
1 Box Color Tiles
https://www.amazon.com/Learning-Resources-Square-Color-Tiles/dp/B000F8T9B8
2 Coordinate Plane Whiteboards
https://www.amazon.com/EAI-Education-Jumbo-Magnetic-Coordinate/dp/B01M3MMO6E
2 Plain Whiteboards
https://www.amazon.com/White-Board-Magnet-Strips-Pack/dp/B06XG4WSP1/ref=asc_df_B06XG4WSP1/?tag=hyprod-20&linkCode=df0&hvadid=167148613643&hvpos=1o5&hvnetw=g&hvrand=9663899590339615348&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9009658&hvtargid=pla-311057784891&psc=1
1 Package Pattern Blocks
https://www.amazon.com/Learning-Resources-Plastic-Pattern-Blocks/dp/B00004WKPP
1 Box Power Solids
https://www.amazon.com/ETA-hand2mind-Power-Geometric-Solids/dp/B06WGPYJ4R/ref=asc_df_B06WGPYJ4R/?tag=hyprod-20&linkCode=df0&hvadid=194876912818&hvpos=1o3&hvnetw=g&hvrand=14705425243763148600&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9009658&hvtargid=pla-313105288500&psc=1
3 Doublesided Geoboards and Rubber Bands
https://www.lakeshorelearning.com/products/math/shapes-geometry/best-buy-geoboards-setof6/p/DA362/
3 x/y Coordinate Geoboards with pegs and rubber bands
https://www.eaieducation.com/Product/503465/X-Y_Coordinate_Geoboard_Set_of_6.aspx
3 Swing Arm Protractors
https://www.amazon.com/Fiskars-12-95400J-Plastic-Protractor-Received/dp/B00006IB97
3 Packages Algebra Tiles
https://www.amazon.com/EAI-Education-Algebra-Tiles-Student/dp/B079GCHMC2/ref=sr_1_5?gclid=CjwKCAiAob3vBRAUEiwAIbs5Tp7Dve-4aqqNNYJE1JhdLvVKaGqVschPiLSIGMVCTLloEf-dSvs4YBoCpxsQAvD_BwE&hvadid=241927995301&hvdev=c&hvlocphy=9009658&hvnetw=g&hvpos=1t1&hvqmt=e&hvrand=16079320932276664308&hvtargid=kwd-570095206&hydadcr=24662_10400876&keywords=algebra+tiles&qid=1575991320&sr=8-5
3 Faction Circles
https://www.amazon.com/School-Smart-Fraction-Circles-Assorted/dp/B0062TNZUU
Math Windows Basic Kit 
https://mathwindow.com/product/math-challenged-basic-math-kit/
Math Windows Geometry Kit 
https://mathwindow.com/product/braille-geometry-kit-ueb/
 



Third Edition Updated October 24


 Accessible Math Guide 32

2

image2e.png
Instaled sdd-ons  Updotable add-ons  Avabe add-ons  Instaledncompativieadd-ons [P IRRRICIRD speech and braille from MathML

Chomnel: [l v| Enbled/disabled: [A1 v

MathCAT iz  replacementfor MathPlayer which has been discontinued. -
Search: J It provides speech and braille support, and also supports.
MathPlyer's thiee modes of navigaton.
‘e speech quaty s not quite 35 good a5 MathPlayer’s speech yt,
nstalled dd-ons: butthe braile upport s much bettr and inludes both Nemeth and
UEB Technical
Nome nstalled.._ Chan... Author Status Tanclations tn Indanecian.Soanich.and Vietnameca eictand ather.

[MathCAT: speech and br.. 036 Stable Neil Soiffer <soffer@alummit... Enabled

Agtions

Other Detals:
Publisher: Neil Soiffer

Author: Neil Soiffer <soiffer@alummit.edu>

1D: MathCAT

Installed version: 036

Channet:  stable

Homepage: _hitps://nsoiffer.githubio/MathCAT/

License: GPLv2 and MIT

License URL: _ https://wiw.gnu.org/licenses/gpl-20 html

Download URL:
https://github.com/NSoiffer/MathCATForPython/releases/download/v0.3.6/MathCAT
03 6.nvda-addon

Source URL: hitps:/github.com/NSoiffer/MathCATForPython/releasestag/v0.3.6





image2f.png
Preferences Settings... MathCAT Preferences
Tools Speech dictionaries -
- S Chtegones Generate speechfor:  lindness S
Help Punctuation/symbol pronunciation. -
Input gestures.. Navigation Language:  Use Voice's Language (Auto) v
Configuration profiles.. putg Breille s
MathCAT Settings...
Revert to saved configuration L ing: Speechstyle:  Clearspeak v
Reset configuration to factory defaults e —
Save configuration
Relative speech rate: [}
Donate
Pause factor: '
Exit
{8 Make a sound when starting/ending math speech
Subject area to be used when it cannot be determined automatically: | General
Math€AT | speech for chemical formulas: ~ sperit out (H20)

oK Cancel Apply | Resetto defaults Help





image80.png
Scanned Document Editing Settings

Recognize Textin
En. v

[ Use available system font ®

[JMeke al the pages editable ®

oK Cancel





image81.jpeg
: We have studied four different trigonometric rati

: other relationships.

{Example 17 If sina = 3/5, find the numerical value of cos e, tan e, and

icotee.

‘angle:

ine, cosine, tangent, |
‘and cotangent. These four are closely related, and it will be helpful to ex- |
iplore their relationships. We have already seen that sin* & + cos’a = 1,
for any acute angle . The following examples introduce us to a number of

Solution. The fraction 3/5 reminds us of our best friend, the 3-4-5 tri-

Ve have studied four different trigonometric ratios: sine, cosine, tangent,
and cotangent. These four are closely related, and it will be helpful to ex-

plore their relationships. We have already seen that sin*a + cos?’a = I,
for any acute angle a. The following examples introduce us to a number of
other relationships.

Example 17 Ifsinag = 3/5, find the numerical value of cosa, tana, and
cota.

Solution. The fraction 3/5 reminds us of our best friend, the 3-4-5 tri-
angle:




image82.png




image83.png




image84.png
Desktop

Best for taking screenshots from PDFs, includes advanced clipboard options.

(8-

Hn - B

et W 1 00 (2

[ T — v T )

5 ROt U WA D0 (G (2

L cton o e e (4





image85.png
Login

Forgot your password?

Don't have a Mathpix account yet]





image86.png
Q) -

Mathpix Snip
User guide

What Is Mathpix Snip?
Try Examples! (Equations)
Try Examples! (Tables)
Try Examples! (Solver)
Snip Changelog (Al Platforms)
» Compatibility
» Snip on MacOS
» Snip on Windows
Snip on Linux
Snip on i0S
Snip on Android
Snip Notes
» Accounts &Billing

Privacy

Get Started

Docs > Snip > What Is Mathpix Snip?

What is Mathpix Snip?

Snip s a tool for extracting text, and particularly math, from images and documents.
This text/LaTeX can then be pasted into a document editing tool such as a LaTeX or
Markdown editor.

The goal of Snip is to save you time typing time-consuming LaTeX or data from tables.

Itis also useful for note-taking, which can be done by incorporating the mobile and
desktop apps into your current workflow or by using Snip Notes, which is an online
Markdown editor with extended support for LaTeX features.

Snip on desktop B

Snip on desktop is especially convenient for extracting information from PDFs and
pasting the resulting text into an editor. With a single keyboard shortcut, you can crop
an equation or piece of text, and have the text/LaTeX copied to your clipboard.

Desktop apps for each platform (MacOS, Windows, and Linux) can be downloaded
from mathpix.com.

Watch a short demo of extracting equations from PDFs with Snip on Youtube.

(0]





image87.png
(@ Mathpix Snipping Tool - Snip View
UE L= €< e

Snips remaining: 99

OCR| Dam  Oniginal  Seach  Solver

Hide Original~

&1 = X2) = (1 — p2)

(F1 — T2) — (p1 — p2)
]

n ny

i) Copy MS word CopyPNG [} Open PNG

=\ Fraci\Left(\bar(x)_{13-\bar(x)_{2)\right)-\leTt (\mu_{13-\mu_{Z\right H{\sart{\fra
\frac{\left(\bar{x}_{1}-\bar{x}_{ZA\right)-\le t(\mu_{1}-\m_{2N\right }\sart(\fr
$5 t=\raci\left(\bar(x)_{13-\bar(x)_{2N\right)-\left(\mu_{1)-\mu_{Z\right2{\sart(

\begin{equation}  t=\frac{\left(\bar{x}_{1}-\bar{x}_{Z\right)-\left(\m_{1}-\m_{20\

Confidence





image88.png
@ Mathpix Snipping Tool - Sip View [

UE L= €< e

ocn Orgra | Sewcn | Soher | S remeining 9

Hide Original~

DOCX(MS WORD) ()

Export to _docx file

MathML (MS Word)

nttp: /3 5 /Math/MathHL" displ
MathML

<math xalns="http://wam.u3.orE/1998/Math /MathiL" display="block™> <ai>t</mi> <m>=</mo> <afr

Confidence





image2.png
fo=*3 122




image89.png
(G Mathpix Snipping Tool - Snip View - X

1= £ €< e o e
bata | Orginal | Search | Soher  Srips remaining: 95 ([T
Hide Original~ & B
POt el )
2
s
B

n N

t— (21— Z2) — (11 — pa)

B copy MsWord (7 Export doox @ DcoprPie [Fopenpric 32

o1V -\ -V st - Cn e oot covcanin |5 (2] [

55 ATV LErR(Wr)_{1)-\bor (0 L2\ A DN g sart s Lo L cn_ sz ([ (][ Q

IEIEY

\begin{equation}  t=\frac{\left(\bar{x}_{1}-\bar{x}_{ZA\right)-\left(\m_{1}-\m_{2N\right H\sartO\Frac{s_{1}(20Hn_ {1} 11

Confidence





image90.png
(@) Meathpix Snipping Tool - Snip View
==

OCR  Daa  Original  Search

Hide Original~

Solver

237

Snips remaining; mdem ro

(%1 — %) — (Y





image91.png
2 Mathpix Snipping Tool - Snip List

== (@ eareyoursnipe

f(=2)=3(-2)2+2-2)— 1 =12-4-1=7 j

I Algebra Test
AB ='|[(xi-)(2)2+(\{, ki i

1
z

Freesas remaining o (N




image92.png
2 Mathpix Snipping Tool - Snip List

fim e RO

Rate of effusion of gas 1 _[molar mass of gag 2
Rate of effusion of gas 2~V molar mass of gas 1

Free Snips remaining: 99

Showed 1-50 of 92 snips

|





image93.png




image94.jpeg
& zquatlo’

Make math digital

Helping to make math and STEM classes m ible and engaging for





image95.png
@ Google Chrome

@ web App

28 Windows

& Mac





image96.png
& zquatlo?

Hi there! Since this is the first time you've
used EquatiO, we need you to authorize with
one of these providers:

G signin with Google
¥ sign in with Microsoft
i signin Facebook

W sign in with Twitter

3 sign in with Linkedin





image97.jpeg




image98.jpeg




image3.jpeg
3x+1 x=2

o= 123





image99.png
Solution

F(=2) =3(-2)" +2(-2)

Substitute the given value for x n the formula for

Copy LaTex

fla+h)=3a+h?+2a+

11 For f(x)=x2-3x+5. evd

Copy MathML

W) +2a+2h-1
30?4+ 2a+2h- 1

Copy Spoken Text
Copy HTML
Editin Equatio
Save SVG

Save PNG





image100.png
Solution

F(=2) =3(-2)" +2(-2)

fla+h)=3a+h?+2a+

11 For f(x)=x2-3x+5. evd

Substitute the given value for x n the formula for

Copy LaTex

Copy MathML N
h?)+2a+2h—1

Copy Spoken Text | 342420+ 24— 1
Copy HTML
Edit in Equatio

Save SVG

Save PNG





image101.jpeg
Try EquatO Mobile &

Use Math OCR. Handwriting and Speech Input on your mobile device to nsert into any document, anywhere. Scan the QR code to the right.or isit hitps://m.squat.io on your mobile device to try it utl

Compatible with:

.’.Q Google Chrome on Android EquatlO Mobile

€ @ sswionos e

Insert Math





image102.jpeg
E Active Documents

+ Create New Document (Beta)

Insert math into an active document.
Create a new document by taking a photo
and scanning your math.





image103.png
<« MICROSOFT WORD
DOCUMENT

Your math will appear here.
Press a tool below to get started!

/





image104.jpeg
& TAKE PHOTO X

) =3x24+2x—1

Save as image





image105.jpeg
G




image106.png
Ttoquin Binmeiorocss [ JE [ Pu  Duemsecwe Gomps
Options Normalizer Reference GrindEQ-to-Manual = Reopen document

[ ot = Word-to- LaTeX-to- MathType-to- o & 2 =

@Help LaTX~ Word~ Equation~ L)l Update

GrindEQ Utites. GrindEQ Converting solutions 5. GrindEQ Cross-references Othertools




image107.png
MathType-to-
Equation >

=1 Convert selection (Default)

B Gtz

[ Convert all opened documents.
[l MathType-to-Equation Options

@ MathType to-Equation Help




image4.jpeg




image108.png
GrindEQ MathType-to-Equation

Equation options

Equation format
® Microsoft Equation
Equation Edtor 3x
Force Unicode
0] Restore broken equations (experimentsl)

1 Allow MathType fonts (not recommended)

© GrindEQ™ MathType™to-Equation 2021 www.grindeq.com





image5.jpeg
RIp=ril o=
z? T2

(@) ={

1st Row 1st Column 3 x plus 1 2nd Column x greater than or equals 2





image6.png
atb




image7.png




image8.jpeg
3

MathType

Pages.

Home.

Tables.

Insert

Design

lustrations

Layout

References

Reuse Files

Mailings

Review

Add-ins

View

Help

Media

Comments

Header & Footer

Text

14 Share | | 3 Comments

CUsyral

Symbols




image9.jpeg
Thesetypes-of-functions-are-known-as-p/ecewise-defined-functions.-For-example,

suppose-we-want-to-define-a-function~f-with-a-domain-that-is-the-set-of-all-real-numbers-

such-that f(x) =Bx + llry x > 2randf (x) = x?*ffor{x > 2|We-denote-this-function-by-

writing

Office Math Equations f( ) =

3x+1 %= 7
e x<2





image10.jpeg
‘Excerpt from Caleulus by Open Stax.

© Chapter 1
= Example L1
= Example12

Excerpt from Calculus by Open Stax

Chapter 1

Page 11

Here, the notation —oo refers to negative infinity, and it indicates that we are including all numbers less than

or equal to zero, no matter BV

HTML Math Equations
(~00,00) = {z | z is any real number}

reflrs to the sef of all real numbers.
Some finetions are defined using different equations for differer\ parts oM¥ir dom s of
functions are known as piecewise-defined finctions. For example. Yuppose ws a fanction f

with a domain that s the set of all real mumbers such that f(z) = 3z + 1 for z > 2and f(z) = 22 for z > 2
- We denote this function by writing




image11.jpeg
« O 0 MM M| [(ixe) [ Voce system defautr| Q N aa m

Constant Functions

Let's start with the simplest of all functions, the constant function|f(z) = c.

The graph of this function is the horizontal line

we must have f'(z) = 0.|(See Figure 1.) A fori

definition of a derivative, is also easy:

EPUB - Math Equations





image12.jpeg
8 Page 11
10 Here, the notation \(- \infty\ \)refers to negative infinity, and it

1 indicates that we are including all numbers less than or equal to zero,

12 no matter how small. The set

13

14 \[( - \infty,\infty) = \{ x \mid x\text{\ }\text{is\ any\ real\ number}\}\1
15

16 refers to the set of all real numbers.

i

18 Some functions are defined using different equations for different parts

9 of their domain. These types of functions are known as

) \emph{piecewise-defined functions}. For example, suppose we want to

define a function \(f\) with a domain that is the set of all real

numbers such that \(f(x) = 3x + 1\) for \(x \geq 2\) and

\(f(x) = x~{2}\) for \(x \geq 2\). We denote this function by writing
s\[£(x) = \{\begin{matrix} LaTeX Math
6 3x + 1 & x \geq 2 \\ \(..) - inline

xA{2} & x < 2 \\ \L.-\] - display

\end{matrix}\]





image13.jpeg
What is Math OCR?

= OCR converts a picture of text into digital text

Table of Contents

u | 1.An Introduction to Math Accessibility
2.What is Accessible Math?

3. Focus

4.What Makes Accessible Math Work?

5. Accessible Math Code

6. How do People Read Accessible Math?
7.Screen Reader Bxample

8. How do | Create Accessible Math?
9.Three Ways to Author Accessible Math
10.What is Math OCR?

11 Math OCR - Demonstration

12.What is Math Editing Software?

13. MathType - Demonstration

14.What is LaTeX?

15. LaTeX - Demonstration

16.....Now What?

17. Generic Accessible Math Workflow
18 Workflow - LaTeX

19. LaTeX Workflow - Demonstration
20. Mathjax

21.Workflow - MSWord

22. M5 Word Workflow - Demonstration
23.Math & Learning Management Systems
24.Stand-Alone HTML Document in LMS

ix
ense tiers offer differing
ber of snips per month

y and paste math as
ficeMath or MathType into
Word document

R API allows for batch
cessing and conversion of
IFs

help? contents?

" Tnity Reader

Slide 10/38





image14.jpeg




image15.jpeg
Excerpt from Calculus by Open Stax

Chapter 1

Page 11

Here, the notation —oorefers to negative infinity, and it indicates that we are including all
numbers less than or equal to zero, no matter how small. The set

(=00, 00) = {x | @ is any real number}
refers to the set of all real numbers.

Some functions are defined using different equations for different parts of their domain.
These types of functions are known as piecewise-defined functions. For example, suppose

we want to define a function / with a domain that s the set of all real numbers such that
f(@) =32+ Lor2 > 2ana f(2) = 2% for = > 2 We denote this function by writing

2
fl@)={"2" | ° 5

N Fx equals StartLayout Enlarged left-brace 1st Row Tst
When evaluating thiciumn 3 x plmnd ot greater-than-or-equal-to 2 [15€ depends on whether

12 e e D A S G S D 7) =32+ lgra > 2
r > 2ora Foleiiesl e f( for® =
and see that f(3) =51oT = T=Toonthe other hand, for # = —1 we use the fact that

f(#) = 2% for 2w < 2 andsee that f(—1) = 1





image16.png
—

—_—
OpenOffice.org




image17.jpeg




image18.jpeg
e, e oration oo refes 1 negatve Ity and I Idicates a we are ocluding all uambers ess i o equal 1]
‘o matter how small. The set

(<o, 00) = efris any real number]

Yo o e et o all eal mabers

Jsome funcions are defined using diffrent equations fo iffret parts of i domnin. These types of funcrionsare known]
b piecewise-defined functions. For example, suppose we want 0 define a funcionf with a domai that s the set o alll

el numbers such that £(x) = 3x+ 1 for x> 2 and f(x) = +* for x < 2. We denotethis function by wriing

il a1

[When evaluating this function for an input x, the equation to use depends on whether x > 2 or x < 2. For example,
fince 5> 2, we use the fact that f(x) = 3x+1 for x> 2 and see that f(5) = 3(5)+ | = 16. On the other hand, for|
L= o1 e e e )= o x < 2 et gy = 1.

Here, the notation -= refers to negative infinity, and it indicates that we are including all
numbers less than or equal to zero, no matter how small. The set
(==, =) = {afxis any real number}
refers to the set of all real numbers.
Some functions are defined using different equations for different parts of their domain. These
types of functions are known as piecewise-defined functions. For example, suppose we want
to define a furktion 7with a domain that is the et of all real numbers such that £x) = 3x+ 1 for
x22and fx) = 22 for x < 2. We denote this function by writing
3& +1 x22

)= , 2 N

2 §<2

When evaluating this function for an input x, the equation to use depends on whether x 2 or
x<2. For example, since 5 > 2, we use the fact that £x) = 3x+ 1 for x2 2 and see that 5) = 3
(5) + 1= 16. On the other hand, for x=-1, we use the fact that {x) = 22 for x < 2 and see that /
=1

Evaluating Functions




image19.png
2-4-1a1

Mo M- a6 M= S

e R R T

R IR R R

BT L1 Fo fmsT= 2ee S, eviuste £(1) aod fla s B




image20.png
= Generaloptions

e ek encodng: [UTF+ o
fomt Onnclonsity. ® o OUR O MR
Syes 0 Awars e a1 presnbie

£

Reteences Quotes

Comes ©

images © “smigre

Bosoguony © sere

Syem




image21.png
B-6-DA-ASB@OED & * @0 Orurlionie Computmyion St

o b bome bt Omn ot e Mk e Vo e Lo GG bt

S o e
Aot st Qonee

- e b |ttt 6 e -
ey = [ e et
= - - bt o

et ek b
1 Excerpt rom Caclus by Opan stax

3 hapter 1 Chpter 1

et
et = s m gl o e b
i o 8 o e how

W= G vy o i
et et v

oo e s st o et sk b
b i 7 st et e ke b T =
Pty eyt At ooty

et 128

e cig e et i 3,0 et 1 bt o e 31
T i e 53, ekt FUb 11t 3 e
05 5 T Ot b 41 e bk D
e P

peterery





image22.png
@ WordToPUB

‘Convering document: Inine Math - Test Document docx

Flename: [t Tesl





image23.png
@ WordToPUB

‘Convering document: Inine Math - Test Document docx

Flename: (i it __Tes_Documert

[

Metadata Coverimage EPUBoptions | Page numbers  Stying  Math  Headings

Fyour document s shot, you may wh o st an HTHL verson, which canbe
read in any browser. HTML

Coverimage and page numbers are ot ncluded.

q

O Include Table of contents at start





image24.jpeg
Fle  Home Produdiy inset Design laow References Meiings Review View  Mathpe

L, AvenicNedn -0 < A A Ra~ A | E
B
"5 Sromarune | BT U@ n X [A-2-A-

Crppears sl Font 5l

R

bceo AaBbC. aovcen 1. AaBl aweced | Aasbce | TBEY AsBbce Assbced Assbees

NoSpac. | Hesding 1 | Heading2 Hemdng3 Hesding 4 Hesding 5 Headng

%ccessibility Handbook
for Online Courses

Provided by
North Carolina Community College System

11 aarmin Fammumit (101
' Accessibiin Good to 9o

Rrtan Desein BT

GrindeQ Viath

suies sl

& share = Comments

Prnd -
et

13 Select -

cairg | v | sty | e R

Table of Contents

How to Use this Handbook

Online Course Accessibilty Checklist

Part 1: What s Digital Accessibility?

Part 2 Foundational Concapts of Digital Accessibiity

oo Contat
Ussof color
Text Consderstons
Structure: Powerpoin resentaton:
Structre Learing Maragement System (1WS) Content
imoges Aermatie Text
Hroerinks
Mutzmedia
Part 3: Applying Foundationsl Concapts to Course Design

Ronhing olor Cotras: t Course Desgn
Appiing Color t rstructionlContent
Aahing TexsConsderaions o Course Desin
Aophing Table sructure o Course Design
Apphing A Text and Long Descrpion to Course Design
Roshing Hypernks inCouse Desgn
ingAccsile Wb Resource o Course Deign

Part 4: Authoring Accassible Word Documants.

Part5: Authoring Accessible PowerPoint Presentations

Part 6: & Note on niversal Design for Leari

Part7: Resources.

Appandix A Text Reprasentation (aht text) for Complex (STEM) Images
‘Appandix B Craating an Accessibla PDF File from a Word 2019 Document
Appandix C Accassible Math using MathType

3
.
6
s
B
0
1
2
5
3
u
s
5
i
i3
7
s
5

Brows B B -———+ W




image25.jpeg
@ WordToEPUB

Conveting document: VLC_Accessibilty_Handbook rev2021-EmaiWeb docx

Flename: [VLC_Acosssiity Handbook_rev2021 Enailieh e
Sovenidder:  [C\UsenVaevars3neDrve - Wake Tedhica Carmrdy Cole] || Bowas
e ™ s s





image26.jpeg
@ WordToEPUB - VLC Accessibilty_Handbook rev2021-EmailWeb

Now convetting: VLC_Accessibity_Handbook_tev2021-EmailWeb.docx
Starting

Making a safe copy of your document
File copy success

Geting the names of heading styles
Reading metadata

Analyzing headings

Analyzing languages

Staring a fresh copy of Word
Opening a copy of the document
Generating coverimage
Repaginating the document

Inserting navigation for page 63/90]

‘Accessibility Handbook
for Online Courses





image27.jpeg
@ WordToEPUE - Finished

Descrbed images: 188, decorave images: 0, missing af tex: 0
Generating metadata forthe EPUB

Buiding your EPUB with pandoc

Upgrading the EPUB wih your chaices

Generating metadata for the EPUB

Fiished (375)

The Word document of 50 pages has been conveted to
VLC_Accessbilty_Handbook_rev2021-Emaileb epub

in e folder

C:\Users\daevans3\OneDrive - Wake Technical Communiy Collge\Deskiop

Your publication n numbers:
Number of words: 13307

Number of paragraphs: 177
Number of mages: 183

Number of descrbed images: 183
Fiesize (bytes): 529,062

No warmings )

Start Qualty Assurance wizard

- o
‘Accessibility Handbook
for Online Courses
-~ i’

Cose





image28.jpeg
o

Here are eight equations created using
Microsoft’s Insert Equation tools

Square root examples
\sqrt(3i} + 21
\sqrt(3i + 21}

. Standard trig function examples
\sin(3i) - 21
\sin(3i - 2i)

3. Fraction examples
\Mrac(x + yHx - y + \frac(s}{7}}
\Mfrac(x + yHx - y} + \frac(s}{7}

4. Superscript examples
x*{n-1}
xMn) -1
5. Subscript example
n_{k-1-b}
n_{k-1}-b
6. Simple combined subscript and superscript example
x_{b)*{a}
7. Combined subscript and superscript example

x_{k-1}*{n-1}
x_{k-1}*{n} -1

[—

Qnaamﬂ





image29.jpeg
EPUB DEBUG

® L0)

Display

Scrollable  Paginated

Auignment

Automatic  Justify

Automatic





image30.jpeg
EPUB DEBUG

(6] © Q A aa m
L

Alignment

Automatic

MathJax
Reduce motion

[ Disable footnotes

Spacing

Readaloud

Configuration





image31.jpeg
EPUB DEBUG

(6]

0

Here are eight equations created using
Microsoft’s Insert Equation tools

1. Square root examples

V3i42i
V3i+ 2

2. Standard trig function examples
sin (3i) - 2i
sin (3 - 2i)

3. Fraction examples

4. Superscript examples

5. Subscript example
[T

nea—b

6. Simnle combined subscrint and sunerscrint examnle

o nfomaton

Qnaamﬂ





image32.jpeg
Inline Math

Edit View Insert Format Tools Table

12ptv Pamgraph~ | B ] U Tiv | PV By @y Bv

® | owords





image33.jpeg
Inline Math

a6
a7

a9

B
51

52

53

S
55

56

57
s8

Raw HTML Editor < S

<p>
<h1
id="math-document-test"sHath Document Test</h1>
<h2
id="inLine-math-content">Inline Math Content</h2>
<p>This is an example of inline math content. The math problem <math
display ‘http://wiw.w3.0rg/1998/Math/MathML "><semantics>
<MPOW><MSUb><MO> LM< /MO <M 0w > <M 1< /ML ><MO>< /MO <M Seud /i ></mrow></msub>
<msup><mrou><mo

="inline” xmlns=

stretchy="true"
Form="prefix">(</mo><mn>1</mn><mo>+</mo><mfrac><mn>1</mn>
<mi>ng/mi></mfrac><mo
stretchy="true"
Form="poStFix">)</mo></Mrow><mi>n</mi></msup></mrous
<annotation
encoding="appLication/x-tex">\lim_{n \rightarrow \infty}\left( 1 +
\frac{1}{n} \right)~{n}</annotation></semantics></math> is a difficult one for
students to solve!</p>
</body>
</htmls| I




image34.jpeg
Inline Math

Edit View Insert Format Tools Table

12ptv Paagaph | B ] U

Py By Gy Bv

Inline Math Content

This is an example of inline math content. The math problem lim,, (1 " 5)" is a difficult one for

P @® | 39words | </>





image35.jpeg
CeNam s wm e

10
1
12
13
14
15
16
7
18
19

documentclass [12pt]{article}
\usepackage [utf8]{inputenc}
\usepackage{enunerate}
\usepackage{ansnath} o
\usepackage{amsfonts}
\\usepackage{geometry}

\title{Test Document}
\author{N. D. Burgess-Rodriguez }
\date{January 2022}

\begin{document}

\maketitle e

\end{document}

Test Document

N. D. Burgess-Rodrigues

Jamary 2022





image36.jpeg
\begin{} env

\begin{abstract}... env
\begin{align}... env
\begin{align*}... env
\begin{array}... env
\begin{center}... env
\begin{enumerate}... env
\begin{equation}... env

- \begin|




image37.jpeg
\begin{enumerate}
\item |
\end{enumerate}




image38.jpeg
\documentclass[12pt]{article}

10
1

\usepackage[utfs]{inputenc}
\usepackage{enunerate}
\use

[ \usepackage(r pre

\usepackage[1{} pke

\usepackage{adjustbox}
\usepackage{algorithm}
\usepackage{algorithm2e}
\usepackage{algorithmic} pkg
\usepackage{algpseudocode} pke

\usepackage{aliascnt} oks





image39.jpeg




image40.jpeg
Type equation here.





image41.jpeg
il et bt o e oyt A cpoimsnlt v st e ol Sy E—— |
el - (- )[-)[)[- =] 3 e&w o s g fim A [
| e i (o s e

£r SRR AU T




image42.jpeg
Insert  Draw,e®

¥

a
® A

[ icoig sy
G

ab Text %

Zonmane &)




image43.jpeg
All - Professional

" All-Linear

Changetolnline

lustification





image44.png
10°
10-2





image45.png
File Home Design Layout References Mailngs  Review View 5

M =
Dl

Pages Tables lustrations Reuse Files Addins Media Comments  Header & Footer Text Symbols





image46.png
| Equation | ]

File Home Insert Design Layout References Mailings Review View
T equaton~ [/ Uricode e HFEE R EERRERE F e i r O s ¢ lm A [10]
F@inkEquation  { } LaTex. - == 7122 01
=|[%]|[=][~ VITcIa|[VI[F1[¥][0][n][0]~ Faction Script Radical Integral Large Bracket Function Accent Limitand Operator Meatrx
abText B ST T e ~ v legv v~
. symbas S

Tools




image47.png
{Type equation here.





image48.png
x

e

Convert

ab Text -

Comversions &




image49.png
ab Text

Conversions.




image50.png
T Equation ~

Tools




image51.png




image52.png
lim | A [i9)

=

Limit and| Operator Matrix
logv | ~ v
Functions

logoe: || logzx





image53.png
D« 1) Autosave @D A-B M AS=S@0 Document! - Word | Search
Fle  CAT  Home Insert Design Layout References  Mailings View  MathType  Zotero  Help  ABBYY FineReaderPDF15  Acrobat  GrindEQMath  Equation
Tl Equation - / Unicode . 1 E3 X x E i Lim A [i0
ex  Ell=EEFF L2 << ERIEEE ~|[=][v 55 T [* O} sind im
3 Ink Equation <l .y e Lo & a == =
convet [ |[a|[v][% 1[n][e][%] [ ][¥][=<][a][v][2][2][e][2][<][* Fraction Script Radical Integral  Large  Bracket Function Accent Limit and Operator Matrix
Dbt~ o P T gt oo AT e M

Tools Comversions & Symbols Structures




image54.jpeg
When evaluating this function for an inpu

he equation to use depends on whether \[x \ge 2\l or\
[x < 2\l. For example, since \[5 > 2\l, we use the fact that \[f\left(x \right) = 3« + 1\] for \[x\ge 2\l and
see that \[f\left( 5 \right) = 3\left(5 \right) + 1 = 16\l. On the other hand, for \[x = - 1\] we use the fact
that \Ileft(x \right) = (A 211 for \lx < 2\l and see that \[\left( { - 1} \right) = 1\l





image55.jpeg
NCCCS  engisn ) =

R ——— » Online Teaching Courses
8 ok e st » VLC/NCCCS Resourcess
T »Web 2.0 & Technology Training
@ Nowators »VLC Workshops e
St » Office 20135,
> e » Webinarss
iy » UDL Developmenta

P - |

& Derintians




image56.jpeg
NCCCS  Engiish (en) & DarinEvans.

> Competendies
> Badges
e Search courses n
> Licence
> Location
> Language
> Messaging
> Payments
~ Plugins

& Plugins overview
Activty modules
> Admin tools
> Antivirus plugin
Authentication

Availabilty estrictions
Blocks

Content bank

Course formats
Custom fields

Data formats
Document converters
Envolments

© Fiters

 Manoge fiters

% Common filter settings
& Display HSP

plugins
> Oembed Fiter
Local pugins.

Logging

Media players




image57.jpeg
Home / Site administration / Plugins / Filters / Mathjax

Navigation

~ Home

@ Dashboard

> site pages

~ My courses
DLARM
COM2:2020
Getting Started with Acccessibilty
$P2015.COl Level 04
$P2015.COLLevel03
$P2015.COlLevel02
$P2015.COLLevel0t
COlLevel01.2014FA
COLLevel01 MitchellsP2014

Admin bookmarks

Bookmark this page

Administration

 Site administration
& Notifications.
© Registration
£ Advanced festures
> Users
> Courses
R

MathJax —

Local MathJax installation

The default Mathlax configuration uses the DN version of MathJax, but Mathlax can be installed localy i required.

This can be useful to save on bandwidth or because of local proxy restrictions.

To use a local instalation of MathJax,frst downioad the ful Mathiax ibrary from https://wwi.mathjax.org/. Then instal it on a web server. inally update the Mathax fiter settings httpurl and/or hitpsur to point to the

local Mathiaxjs URL

Mathlax URL

TeX fiter compatibilty
(e

MathJax configuration

ttps:/cdnjsdelivnet/npmymathjax_ | Default: htps://canjsdelivr.net/npm/mathjax@2.7.8/Mathaxjs

Full URL to Mathax library.
O Defaut: No
The Mathiax fite can be used s 3 replacement for the TeX notation fiter

To support althe delimiters supported by the TeX notation fiter, Mathiax il be configured to display all equations “nline” with the text.

Mathax Hub. Config((.
config: "Accessiblejs", Safejs’]
errorsettings: { message: (17},
skipStartupTypeset: tre,
messageStyle: none”

»

Default:

MathlaxHub Config({.
R e





image58.jpeg
NCCCS  English (en)

Navigation L2

v Home
@ Dashboard
> Site pages
~ My courses
> DLARM
> COI-L2-2020
> Getting Started with
Acccessibility
SP.2015.COl.Level.04
SP.2015.COl.Level03
SP.2015.COl.Level02
SP.2015.COl.Level01
COl.Level01.2014FA

>
COl.Level01.Mitchell.SP
2014

v Courses
+ Accessibility Courses

A Darrin Evans

I
& Adding a new Assignment to 18 December - 24 Decembere
» Expand all
~ General
Assignment name 0 | Mathx ‘
Description 1 Av BT =
Uusx x E = e

<





image59.jpeg
Equation editor
*

Operators  Arrows  Greeksymbols  Advanced

Edit equation using Tex





image60.jpeg
Equation editor

Greek symbols

Edit equation using TeX

Equation preview

13
An arrow indicates the position that new elements from the element library will be
inserted.





image61.jpeg
Equation editor

Operators  Arrows | Greek symbols

Edit equation using TeX





image62.jpeg




image1.jpg
WTCCQ

North Carofina Communty College System
Virtual Learning Community





image63.gif
Use the toolbars here, or Switch View to Advanced to type/paste in LaTeX x

Switch View to Advanced





image64.gif
This is an example of math content that is authored within the Canvas LMS:
Basic Math

R
N

ol
N




image65.jpeg
01 Office Math.html

« Excerpt from Calculus by Open Stax
pter |
= Example 1.1

Excerpt from Calculus by Open Stax

Chapter 1
1

Here, the notation —o0 refers to negative infinity, and it indicates that we are including all mu

less than or equal to zero, no mater how small. The set
(~00,00) = {z | z is any real mumber}

refers to the set of all real numbers.

Some functions are defined using different equations for different parts of their domain. These types
of funetions are known as piecewise-defined functions. For example, suppose we want to define a
function  with a domain that is the set of all real numbers such that f(z) = 3z + 1 for z > 2 and

f(z) = 2 for > 2. We denote this function by writing

3z+1 z>2
fe={"a" o
When evaluating this function for an input z, the equation to use depends on whether > 2 or
= < 2. For example, since 5 > 2, we use the fact that f(z) = 3z + 1 for > 2 and see that
(5) = 3(5) + 1 = 16. On the other hand, for z = —1 we use the fact that f(z) = 22 for
and see that f(~1) = 1





image66.jpeg
Source code / MathJax CDN Script X

<script type="text/javascript” async=""
src="https://cdnjs.cloudflare.com/ajax/1ibs/mathjax/2.7.7/MathJax. js?
config=TeX-MML-AM_CHTML">

<p>uhen evaluating this function for an input \(x\), the equation to use
depends on whether \(x \ge 2\) &nbsp;or \(x &lt; 2\). For example, since \(5
&gt; 2\), &nbsp;we use the fact that \(f\left( x \right) = 3x + 1\) &nbsp;for \
(x \ge 2\) and see that \(f\left( 5 \right) = 3\left( 5 \right) + 1 = 16\).
&nbsp;on the other hand, for \(x =&nbsp; - 1\) we use the fact that \(f\left( x
\right) = {x"2}\) &nbsp;for \(x &Lt; 2\;\) and see that \(f\left( { - 1}
\right) = 1\).</p3|





image67.jpeg
Editor Translations

%

[ = |

g - i0_sw

Visual Math Editor New Version 2.0.58

Editor Style Sheet Editor Equation Samples.

7 T

We Guarantee Compatibilty & Mobility Latest Nows





image68.jpeg
2 Visual Math Editor - Google Chrome. — [} x

A Not secure | visualmatheditor.equatheque.net/VisualMathEditor.htmI?runLocal&codeType=Latex&encloseAllFormul...

Yt v g Took v [ Options + @ Informations =

< | Editin Latex (swith to Asciihath) Formula »
Eog Y] NEG e T (B v
< o ¥ afe & ¥
w0 C € v 8 Va dz v
P v it i
=0 % v I ~
A=BuC v w v
AU 5 v O 11 ¥
crw v o v

F_9

a "

dt

 _

equatheque.net/VisualMathEditorhtmZrun...  VisualMathEditor 2.0 58 created by David Grima - EquaThEque.





image69.png
Equation editor X

Operators  Arrows  Greek symbols  Advanced

BT T
- rr-r r ot f./|
DR R ER

Edit equation using TeX

|Wec(F) = frac(d \ec(ph{dt) = m \frac(d \vec(v}}{dt} = m \vec(a)

Equation preview
F=% =mi =may

An arrow indicates the position that new elements from the element library will be.

inserted.




image70.jpeg
2 Visual Math Editor - Google Chrome. — [} x

A Not secure | visualmatheditor.equatheque.net/VisualMathEditor.htmI?runLocal&codeType=Latex&encloseAllFormul...

View » [} Options v @ Informations =

e v [gluenw g Took v

Formula < | Editin Lates(switch to Asci ath)

1
X%+ 4 EFE =
* o e x o N
X % AN [\ /N
VARYZRY &
ugunamuno
® 008208 e
BOBEBELt {710 Vo Via g
< n v e v
wC e v =1 v
P v w B v
=G v O 0 v
A=BuC v o lm v
LU v
e v

quatheque.net/VisualMathEditorstmiZrun... VisualMathEditor 2.0 58 crested by David Grima - EquaThEque





image71.jpeg
Density of gases (where d is the gas density)

o

M

e

&
<|3

Equation (page 488)




image72.jpeg
Joseph@MSI MINGWG4 /d/Math Examgle
$ DOCX-HTML.sh|




image73.jpeg




image74.jpeg
HTML





image75.jpeg
Joseph@MSI MINGW64 /d/Math Example
S DOCX-HTML.sh

Converting key equations.docx to key equations.html...
HERHRBRRRAASRRERHARBRRF#HF DOne.
No HTML validation warnings were found in key equations.html!

No HTML validation errors were found in key equations.html!

ATTENTION: Check the math [CIEERNEEEGIEINED in key equations.html!
A copy of key equations.docx was moved to the Converted-DOCX-HTML fo




image76.png
Nice to meet you




image77.png
B tig

etry.pd - at Pro

File Edit View ESign Window Help

He

trigonometry.pdf X

A®B QOO
Trigonometric Ratios

1 The sine and its relatives

‘We have studied four different trigonometric ratios: sine, cosine, tangon
and cotangent. These four are closely related, and it will be helpful to ex-
plore their relationships. We have already seen that sin? e + cos?a = 1,
for any acute angle . The following examples introduce us to a number of
other relationships.

Example 17 If sina = 3/5, find the numerical value of cos «, tan«, and
cota.

Solution. The fraction 3/5 reminds us of our best friend, the 3-4-5 tri-
angle:

rl
4

In fact, « is the measure of one of the angles in such a triangle: the one
opposite the side of length 3 (see the diagram above). Having drawn this
triangle, we easily see that cose = 4/5, tan = 3/4, and cote = 4/3. 0
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