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	Track changes is a word-processing software function that allows multiple users to revise a document while showing each user’s contribution to the revision process. Edit changes and comments are shown through various font changes for deleted, added, and revised text, as well as comments. Track changes is also useful to show a group’s cumulative changes to a document. Even if non word-processing software does not have a track changes function, it can be used to format text in a way that mimics the appearance of track changes. However, changing text appearance by itself is not necessarily a practical or accessible way to present screen reader users with track changes. This article discusses the pros and cons of the most common formats that can be used to display track changes and methodologies to make them accessible.
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Formatting, Track Changes, and Comments
Changes to text and formatting can be noted in a number of different ways depending on the software used. In a traditional word processing program that has a track changes function, existing text is displayed “as is,” added text is displayed as underlined, and deleted text is displayed as crossed out. Sometimes, added and deleted texts are each also displayed using different colors from the existing text to help as an additional visual queue. 
In revising legal text such as rules and laws, a deletion is displayed as crossed out and with left and right square brackets at the beginning and end of the deleted text. The font attributes and formatting associated with track changes come from legal drafting manuals and are part of Texas House and Senate Rules. 
In addition to track changes, software may also have a function to allow users to comment to others about edits. They may use this space to explain their changes or to ask questions. Comments may appear with different formatting, such as highlighted text or like a virtual sticky note. 
Even if software does not have a dedicated track changes function, it may be used to simulate the appearance of track changes by changing the text’s font attributes. In a word processing program, text can be formatted to be underlined, crossed out, or even colored, but not in track changes mode. While changing font attributes visually conveys how text is being revised, it may not be as clear to screen reader users. 
[bookmark: _Toc355271594]Track Changes and Accessibility
From an accessibility perspective, track changes or simulated track changes can be somewhat of a challenge, but regardless of the format used, such files can be made Section 508 compliant. For example, if one color is used to show added text, another color to show deleted text, and yet another color to show existing text, one must ensure the color contrast ratio meets WCAG 2.0 standards. However, color alone should not be used to convey the meaning of a text change. If the software does not allow track changes, but can only simulate it by changing font attributes, one might need to use a work around so that screen reading software properly announces added and deleted text.
In HTML, added text can be automatically formatted as underlined with the <INS> tag and deleted text can be automatically formatted as crossed out with the <DEL> tag. To date, these tags are not read aloud by screen readers (JAWS 14.0 and NVDA 2012.3.1). Instead, screen readers read all the text marked with these tags as existing text without announcing what is being added or deleted. 
[bookmark: _Toc355271595]Choosing a Practical Format
When choosing a format to display track changes, one must not only take accessibility into account, but practicality as well. All staff have access to word processing software, but usually limited staff have access to Adobe Acrobat Professional or an HTML editor. Therefore, posting a 60-page Microsoft Word file to a website with track changes may be more practical from a time management/staff resource perspective than converting it to HTML or PDF and then using a workaround to code the file in such a way that additions and deletions are announced in screen reader software. Another practical aspect is ease-of-use: It may be possible for a document to be Section 508 compliant, but can the end user really follow the document when a screen reader announces all the edit changes or comments?
[bookmark: _Toc355271596]Pros and Cons
Below are the pros and cons of three common formats that either have a track changes or commenting function or can be formatted in such a way to simulate track changes: HTML, Microsoft Word, and PDF.
[bookmark: _Toc355271597]HTML
Pros
· Using CSS coding, HTML can look visually like track changes and can direct the screen reader to announce changes.
· Works in JAWS (no schemes needed) and NVDA.
· JAWS	can be configured to announce changes with voice schemes
Cons
· Not everyone wants to read track changes documents online; they may want to be offline. Most lay people do not know how to download an HTML file and access it from their hard drive.
· Coding time is intensive for long documents and because most document creators can’t code, they will require the assistance of a web developer.
· In collaboration, HTML cannot be used between different content contributors. If HTML is the final format, track changes and comments would have to be done in another format such as MS Word, then converted to HTML.
Compliant/ Non-Compliant 
· Meets Section 508
Ease-of-Use
· Understandable by end users of assistive technology.
[bookmark: _Toc355271598]Word (MS Office 2010)
In word processing[footnoteRef:1], Track Changes is an editing command that is commonly used when an original document is created and changed and kept track of. Multiple users also find that it’s a useful tool for collaborating on a document, as it allows them to make revisions without losing the context of the original document.  [1:  writing, editing, and production of documents, as letters, reports, and books, through the use of a computer program or a complete computer system designed to facilitate rapid and efficient manipulation of text.] 

Changes to text and formatting are noted in a variety of ways, depending on the word processing software used. In MS Word, underlining text in Track Changes equates to inserting new language, while striking through text equates to deleting language. Blue typically indicates inserted language and red indicates deleted language. However, the color choices used to convey the text changes are selected by the end user reading the document and not by the document author. Inserting comments in documents is also a common feature. 
To optimize your assistive technology experience, using JAWS to read MS Word documents with Track Changes:
· Turn your MS Word Track Changes on, by 
· clicking on the Review ribbon, then 
· click on the Track Changes.
· Open the JAWS screen reader by clicking on the desktop icon.
· Using your keyboard, select CONTROL + SHIFT and the letter E to turn on Word track changes.
· Once JAWS track changes are on, select INSERT + SHIFT and the letter “E” to change JAWS’ font attributes from its’ default “classic: to Classic (fonts and Attributes).
Or, comments picked from the JAWS help with INSERT + H in the Word document Window.  Keep cheat sheet available at all times. Announce the comment referenced at the cursor location  ALT + SHIFT + APOSTROPHE List reviewers' comments  CONTROL + SHIFT + APOSTROPHE: Show comments, footnotes, endnotes, or revisions in virtual viewer  WINDOWS KEY + SEMICOLON.
Desktop Specifications
Windows 7
JAWS Specifications
Jaws 13.0
MS Word Specifications
MS Office 2010
Pros
· Portable.
· JAWS announces track changes in Word files as long as the Track Changes button is turned on. Therefore, our document authors can edit and send us files in an MS Word format. If they do prep work and send us an MS Word file in Track Changes, they have done most of the work for us.
· MS Word files seem to be preferred by people who are visually impaired (over PDF), including DARS Council members.
· Can use JAWS voice schemes to announce font changes, even if the document is formatted for the Texas Register.
· Only format that can be easily converted back and forth to Texas Register format.
Cons
· Some document authors do not want to post Word files since they are concerned that this format can be downloaded, edited, forged, and then redistributed in a fraudulent manner.
· Less accessible than HTML or PDF, especially if there are elements in a document such as tables.
· Meets Section 508 standards but not as well as HTML or PDF do
· MS Word Track Changes requires a licensed copy of MS Office or the free MS Word viewer which is inaccessible.
· May be difficult to comprehend text using JAWS schemes.
· NVDA doesn’t read track changes.
· Users can change colors that show additions and deletions, which may not be a desirable feature for document authors.
· In Microsoft Word, track changes button must be turned on in order for JAWS to announce the changes. Otherwise, JAWS reads all the text the same way (added, deleted, existing).
Compliant/ Non-Compliant 
· Meets Section 508 standards	
Ease-of-Use
· [bookmark: _Toc355271599]Adjusting Style Schemes makes it very hard for the reader to sift through all the superfluous information
PDF (Portable Document Format)
MS Word-generated PDF
The only way JAWS is able to read MS Word-generated PDF documents with track changes in the original document is through editing tagged elements with “actual text.”
To optimize your assistive technology experience, using JAWS to read PDF documents with track changes:
· Turn on Track Changes. 
· Click "View," "Toolbars" and then click "Comment & Markup."
· Click the tool of choice from the Comment & Markup toolbar. Tools for tracking changes include the ability to add sticky notes for comments as well as highlight, cross out, or change text.
· Highlight the selection of text you wish to mark up. The editing tool of choice is applied to the text.
· Open the JAWS screen reader by clicking on the desktop icon.
· Using your keyboard, select control plus shift and the letter E to open JAWS’ Track Changes.
· Once JAWS Track Changes is on, select insert plus shift and the letter “E” to change JAWS’ font attributes from its default “classic: to Classic (fonts and Attributes).
Unfortunately, neither JAWS nor Adobe have any keyboard strokes that would enable the assistive technology user to navigate inside a PDF sticky and comment box.
LiveCycle-generated PDF
Further testing is needed.
Specifications 
Adobe Acrobat XI
Pros
· Portable.
· Actual text attribute works in JAWS and NVDA/Acrobat Reader.
· Colors for additions and deletions are fixed when PDF is created. (Some document authors want standard blue for additions and red for deletions and not let end user change this.)	
Cons
· Must use Actual text attribute to announce “begin insertion,” “end insertion,” “begin deletion,” etc, which can be time intensive to create and may be difficult for the user to follow.
· While PDF files don’t have as bad a reputation as Word files, some document authors perceive that PDF files can be downloaded, edited, forged, and then redistributed in a fraudulent manner.
· Cannot be revised by the document author. So, if they submit last minute changes, the revisions would have to be done by an accessibility specialist or may mean accessibility specialist has to start from scratch.
· Cannot use JAWS schemes to announce font changes.
Compliant/ Non-Compliant 
· Meets Section 508 standards
Ease-of-Use
· Using JAWS, comment title and actual comments are difficult to navigate through.
[bookmark: _Toc323413649]
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Example of HTML coding with CSS that not only shows track changes, but announces them in screen reader.
How the HTML appears in a web browser:
[image: Description: Example of HTML using CSS that displays and announces track changes. Inserted text is shown in blue, deleted text is red, and existing text is black. This is how a screen reader would announce it. Insert (2) end insertion. Begin deletion [(1)] end deletion. Child--An infant or toddler as defined in 34 CFR §303.21.]
Coding of file:
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlns="http://www.w3.org/1999/xhtml">
<head>
<meta http-equiv="Content-Type" content="text/html; charset=utf-8" />
<title>Proposed Revisions, Texas Administrative Code, Title 40, Chapter 108.</title>
<style type="text/css">
.deletion {
    display: block;
    height: 1px;
    left: 0;
    overflow: hidden;
    position: absolute;
    top: 0;
    width: 1px;
	color:#F00
}
.inserted {
    display: block;
    height: 1px;
    left: 0;
    overflow: hidden;
    position: absolute;
    top: 0;
    width: 1px;
	color:#00F
}
.insertedText {color:#0000FF;}
.deletedText {color:#B00000;}
</style>
</head>
<body>
<p><span class="inserted">Start Insertion</span><ins class="insertedText">(2)</ins><span class="inserted"> End Insertion </span><span class="deletion">Start Deletion</span><del class="deletedText">[(1)] </del><span class="deletion">End Deletion</span> Child--An infant or toddler as defined in 34 CFR §303.21.</p>


Explanation:
[bookmark: _Toc355271602]The styles for .deletion and .inserted are hidden to sighted users and the styles for .insertedText and .deletedText are shown as colored to sighted users. A screen reader would read the hidden class for inserted text, which contains the instructions such as “Start Insertion,” “End Insertion,” “Start Deletion,” and “End Deletion.” The CSS takes advantage of the <INS> and <DEL> tags, which are supported in HTML, but not recognized by JAWS or NVDA.

Appendix B
Track Changes button in “on” state in Microsoft Word 2010:
[image: Description: Track changes button in “on” state in Microsoft Word 2010.]
Track Changes summary pane, changes options, and example of text in Track Changes mode in Microsoft Word 2010:
[image: Description: Track changes summary pane, changes options, and example of text in track changes mode in Microsoft Word 2010.] 
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Microsoft Word 2010 file with track changes was converted to PDF. Figure shows how tags in Adobe Acrobat do not match the text with track changes.
[bookmark: _GoBack][image: ]
The track changes text reads “Begin Insertion (2) End Insertion Begin Deletion (1) End Deletion Child—An infant or toddler as”
A screen reader would say “(2) (1) End Deletion Child—An infant or toddler as”
The work around for this to edit the actual text.
Step 1: Right click on text in tag tree and select Properties
[image: Description: tag tree in Adobe Acrobat Profession with paragraph selected and  highlight on properties]
Step 2: In the Actual Text field, type in text, including how screen reader would announce changes to text. Screen reader will read this instead of how text appears in document. 
[image: Description: Actual text attribute highlighted in Adobe Acrobat professional.]
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JAWS voice scheme window. With JAWS running, open a document, then keystroke is INSERT+ALT+S
[image: Description: JAWS voice scheme window with Classic (Attributes, Font, and Color) selected]
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