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Abstract 
The Web is an internet service that has revolutionized the way we perform our daily activities. In the 
educational field, the use of multimedia content for e-Learning, mainly educational videos has 
significantly increased in recent years because of the rise of Massive Open Online Courses (MOOC). 
However, not all video players provide features that people with disabilities can use to access 
multimedia content. The lack of accessibility in video players has become a gap that excludes an 
important group of people, on a global level, from exercising their right to education. For example, one 
of the accessibility problems faced in video players by people who are deaf or hard of hearing is the 
lack of options to activate or deactivate captions. Meanwhile, visually impaired people must face the 
problem of lack of audio description. The inability of selecting all options with both the mouse and 
keyboard is a problem that affects all people. Due to the importance of this topic, some researchers 
have investigated and analyzed accessibility of video players, but as far as we know, a fully accessible 
video player is not available yet. Accessibility in e-Learning is one of the reasons why people with 
disabilities decide to drop out a course. This article presents a detailed analysis of the accessibility 
features that video players should have, based on the User Agent Accessibility Guidelines (UAAG) 
2.0. Based on this analysis, we present the results of our compliance evaluation, showing what degree 
six video players comply with accessibility requirements.  

Keywords: Accessibility, e-Learning, multimedia, User Agent Accessibility Guidelines (UAAG) 2.0, 
video player.  

1 INTRODUCTION 
The use of information and communication technologies (ICTs) in education has significantly 
expanded in recent years causing substantial changes in the educational field [1]. There is evidence 
that ICTs are being widely used in various learning modalities, especially in online learning, also 
known as electronic learning or e-Learning [2]. The e-Learning refers to either an individual or 
collective teaching-learning process that uses internet, radio, television, and other audio-visual 
resources [3]. In the past decade, the number of students who enrolled in e-Learning courses has 
risen considerably [4]. In 2018, more than 100 million students registered in Massive Open Online 
Courses (MOOCs) [5]. Some of the benefits that e-Learning provides are: flexibility of schedule and 
access, low costs, adaptation the pace of learning to meet individual learning needs, interaction with 
fellow learners either in real-time or in asynchronously, use of audio and video, at so on [6]. 

Multimedia is one of the most used tools during this educational process in MOOCs [7]. However, 
despite current technological advances, temporary or permanent disabled and elderly people face 
multiple issues to access multimedia content [8]. In the report presented by the World Health 
Organization in 2011, it is mentioned that 15% of the world population suffers from some kind of 
disability; that is, 1,000 million people have some kind of disability [9]. This means that this important 
group of people has to overcome multiple technological barriers, some of which are directly related to 
access to education [9]. In the case of multimedia resources used in e-Learning, the diversity of 
formats of audio and video files, the lack of web accessibility in their content, the incompatibility 
between video players, browsers and assistive technologies, and other problems, have caused the 
technological gap that increases much more. For example, some of the accessibility problems faced in 
media players by people who are deaf or hard of hearing are the lack of options to activate or 
deactivate the captions or the selection of the captions language that the user understands, among 
others; visually impaired people must overcome problems in the absence of audio description and the 
respective option to activate or deactivate it; and the lack of labels on the buttons that specify the 
functions of each of them and the possibility of selecting all options with both the mouse and keyboard 
is a problem that affects all people, whether with or without disabilities [7] [10].  
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Because of the importance of this topic, some researchers have conducted previous analysis of the 
accessibility of video players, but as far as we know, a fully accessible video player is not available 
yet. The inaccessibility of video players means that people with or without disabilities and older adults 
cannot access to multimedia content. This problem in an e-Learning process can be one of the causes 
for people to make the decision to drop out a course. The purpose of this article is to present a 
detailed analysis of the accessibility features that video players should comply based on the User 
Agent Accessibility Guidelines (UAAG) 2.0 of the World Wide Web Consortium (W3C). On the bases 
of this analysis, we present the result of the compliance evaluation of the accessibility requirement of 
six of the most popular video players (Elmedia, Media Player Classic, QuickTime Player, UMPlayer, 
VLC Media Player, and Youtube). Therefore, with this contribution we intend to improve the 
accessibility of the video player on E-learning. 

The structure of this paper is as follows. Section 2 presents the background information required to 
understand video player functionality, web accessibility standards, and related works. Section 3 
describes the method and materials used to analyze the accessibility requirements for video players, 
considering accessibility guidelines suggested by the Web Accessibility Initiative (WAI) on the W3C. In 
section 4, the results are shown. Finally, section 5 describes the conclusions, recommendations and 
future work. 

2 BACKGROUND 

2.1 Video and Video players 
The international ISO/IEC 40500:2012 standard defines video as “the technology of moving or 
sequenced pictures or images” [11]. Video uses a variety of formats; among the most common are 
MPEG, AVI, WMV, Quicktime, Realvideo, Flash, Ogg, WebM, MP4, and MPEG-4 [12]. Nowadays, we 
can find videos on almost the entire web, and its use is inevitable regardless of the culture of users, 
age, technological resources available [13]. Important features that distinguish different video players 
are the inclusion of accessibility features such as audio description, closed, sign language, 
transcription and so fort and the ability to embed them in a user agent (browser). One of the problems 
with current video player accessibility is that it does not support all video file formats. Sometimes the 
user is required to install additional software to access video, which is an impossible task for some 
users. Therefore, the implementation of the accessibility features in video players that allow the user: 
access the video information regardless of its format, access the transcription of the video, the audio 
description, captions, and the use of keyboard. The shortcuts are essential requirements so that all 
people can access the information contained in videos. The incorporation of accessibility criteria in the 
design and development of user agents, in this case in video players, allows access to the information 
of the videos, without discrimination to all people [14]. 

2.2 Web Accessibility 
The international organization W3C, under the direction of Tim Berners-Lee, has committed to 
developing standards that guarantee the long-term growth of the web [15]. The W3C appointed the 
WAI for the development of standards and support material that help to understand and implement 
web accessibility [16]. As a result of the work done, the WAI published the UAAG 1.0 in 2002 [17]. 
These guidelines are focused on the design of accessible user agents such as browsers, multimedia 
players, screen readers, and so on. Subsequently, in December 2015, WAI published the UAAG 2.0 
with the aim of ensuring that all people have the same “control over the environment they use to 
access the web” [18]. These guidelines offer benefits to developers of assistive technology, “because 
it explains what types of information and control an assistive technology can expect from a user agent” 
[18].  

As shown in Fig. 1, UAAG 2.0 are based on five principles of accessibility (perceivable, operable, 
understandable, programmatic access, and specifications and conventions), 26 guidelines, 112 
success criteria and three conformance levels: A (minimum), AA (recommended), and AAA 
(advanced) [18]. 
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Figure 1. UAAG 2.0 proposed for the WAI of W3C. 

2.3 Related works 
With regard to the accessibility of video players, some research has been carried out worldwide. 
However, as far as we know, a fully accessible video player is not available yet. Below we shall briefly 
present some related works, which are organized chronologically. 

In 2008, as a result of research, smart video player was presented. The smart video player allows the 
user to search for videos, share them under the recommendations from the local hard drive or a web 
site, generate video collage, and create video summaries [19]. Nevertheless, this study does not 
specify if this video player is accessible. 

In 2008, an investigation carried out a practical case in which two prototypes of accessible interface 
for multimedia resource was implemented. The goal was to offer transcription, captioning, and audio 
description features [2]. The prototypes were based on Web Content Accessibility Guidelines (WCAG) 
1.0 [20] and the draft version of WCAG 2.0 [21].  

In 2011, an article presented five guidelines and a set of features that should be incorporated into web 
media players to make them accessible. This study was based on WCAG 2.0, UAAG 1.0, and the 
draft version of UAAG 2.0. The authors concluded that multimedia content does not keep up with 
advances in multimedia player technology in regard to accessibility [22]. These same authors 
published another study on the accessibility requirements of media players, in which one of the 
conclusions was that no single multimedia player currently available is completely accessible [23]. 

In 2013, a research identified some difficulties experienced by a group of older people while using a 
multimedia player [24]. This study proposed a video player prototype that would solve problems 
related to memorization. The authors concluded that controls needed to be named in order to aid 
users to remember their functionality; however this study does not mention the use of UAAG 2.0. 

In 2017, a poster with a checklist of 23 indicators to be considered in the design and evaluation of the 
accessibility of media players was shown [7]. This work was based on WCAG 2.0 and UAAG 2.0. Our 
research differs in various aspects to this study. First we have identified 44 success criteria of the 
UAAG 2.0 that could be considered in the design and implementation of accessible video players. 
Second, we present a checklist with 125 items, including details on the features and components that 
multimedia players should meet according to the identified success criteria. 

In 2018, a research on the accessibility of video player was conducted. This study evaluated 
approximately 40 video players based on success criteria related to closed caption audio description, 
transcription, volume, and keyboard use as proposed by WCAG 2.0. The authors concluded that there 
is an improvement in the media players with respect to the audio description support, but it also 
emphasizes the problems related to reverse keyboard traps [25]. This work did not consider the UAAG 
2.0 into its evaluation though. 

W3C 
WAI 

UAAG 2.0 

 5 Principles 

26 Guidelines 

112 Success criteria 

3 level conformance: A, AA, AAA 

8312



3 METHODOLOGY 
In order to analyze whether video players meet accessibility requirements, this research based on the 
UAAG 2.0 proposed by WAI. Our methodology consisted of eight phases as shown in Fig. 2.  

 
Figure 2. Phases of the applied method. 

• Phase 1: Conduct an exhaustive review of the three layers of guidance provided by UAAG 2.0. 
• Phase 2: Identify the accessibility requirements that video players should fulfill to match the 

UAAG 2.0 accessibility criteria. Phase 2 consists of the following steps: 
o 2.1 Determine the features that video players must provide to meet UAAG 2.0 accessibility 

criteria.  
o 2.2 Provide a detailed description of each accessibility requirement in accordance with 

UAAG 2.0.  

• Phase 3: Refine the accessibility requirements identified in Phase 2. 
• Phase 4: Apply the proposed checklist to evaluate requirements identified in Phase 3. 

• Phase 5: Evaluate the remaining accessibility requirements in comparison to six popular video 
players.  

• Phase 6: Select the six video players to be evaluated. 

• Phase 7: Record the results in a Microsoft Excel spreadsheet determine whether those video 
players fulfilled the requirements or not. 

• Phase 8: Analyze the results using Microsoft Excel features in order to identify what percent of 
UAAG 2.0 criteria has been met.  

Phase 1 
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Phase 2 
Identification of accessibility 
requirements applicable to 
video players according to 

UAAG 2.0. 

Phase 3 
 

Depuration of accessibility 
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Phase 5 
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Phase 4 
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evaluate the accessibility of 

media players 

Phase 6 
 

Accessibility evaluation of 
video player. 

 

Phase 7 
 

Record of results 
 

Phase 8 
 

Analysis of results 
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4 RESULTS AND DISCUSSION 
The results of phase 1 are shown in Fig. 3. Multimedia players should meet the three principles, 16 
standards and 44 success criteria with corresponding conformance levels, in order to be accessible 
according to the recommendations proposed by UAAG 2.0.  

 
Figure 3. Principles, guidelines, success criteria, and level of conformance for evaluating 

 the accessibility of multimedia players according to UAAG 2.0. Source: [14]. 

As results of phases 2 and 3, we propose a set of requirements based on UAAG 2.0 to make video 
players accessible. Table 1 gives a detailed description of the requirement related to the perceivable 
principle. Table 2 describes the requirements in respect to the understable principle, and Table 3 
details requirements with regard to the operable principle. 
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Table 1. Accessibility requirements for video players, according to UAAG 2.0, 
 in order to meet the perceivable principle. Source: [14]. 

Perceivable Principle 

Success 
criteria Requirements that accessible video players must fulfill 

1.1.1 Allows users to select alternative textual content, such as closed captions, captions language, sign 
language, transcription, text video descriptions, extended video description, audio, audio in different 
languages, audio descriptions, audio descriptions in different languages, alternative text, and other 
alternative content.  

1.1.2 Provides an indicator that allows users to identify the availability of closed captions, sign language, 
transcription, descriptions, audio, audio descriptions, player control buttons, alternative text, extended 
descriptions, and other alternative content.  

1.1.3 Provides configuration options for direct access to alternative textual content in place of non-textual 
content.  

1.1.4 The content of the video and player control buttons are not greyed out; buttons remain active when 
either open or closed captions, transcription, video description, sign language, or other alternative 
content display. 

1.1.5 Provides options that allow users to select pre-determined configurations to access specific user-
selected alternative content: access to captions, video transcription, etc.  

1.1.6 Allows users to change font type, size, and color, as well as background color, opacity, and color for 
video closed captioning and sign language windows. 

1.1.7 Allows users to change the position of captions, sign language, descriptions, and transcriptions.  

1.2.1 Does not replace the lack of alternative text for videos (alternative text, long desc) with some other 
text.  

1.3.1 Highlights any options the user activates to access captions/subtitles, descriptions, transcriptions, 
closed captions, and sign language.  

1.5.1 Allows users to adjust the volume of all audio tracks at the global level.  

1.8.3 Includes scrollbars that allow users to navigate throughout the video transcription and description 
windows as required. 

1.8.4 Displays synchronized video reproduction while the user navigates around the content, 
transcription/description, or other information being accessed while using assistive technology.  

1.8.8 Allows users to change the size of the video player window: full screen, cinema mode, mini-player.  

Table 2. Accessibility requirements that video players must meet, according to UAAG 2.0, 
 in order to meet the understandable principle. Source: [14]. 

Understandable Principle 

Success 
criteria Description of the requirements that accessible video players must fulfill 

3.1.2 Allows the user to revert the changes made in the configuration of the player. 
3.1.3 Provide a status indicator of downloading progress of the video. 
3.2.1 Provides documentation of the video player interface in accessible format. 
3.2.2 The accessibility features incorporated in the video player interface are documented. 
3.2.3 All the features incorporated in the video player interface are documented. 
3.2.4 Provides information about the accessibility features implemented in the new versions of the 

video player. 
3.2.5 The documentation presents a view of all the accessibility features implemented and how to 

operate them (keyboard shortcuts, how to zoom the viewport, where to find accessibility 
configuration settings). 

3.3.1 Provides options to avoid changes in focus that have not been explicitly requested by the user. 

 Allows to play videos of any format. 
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Table 3. Accessibility requirements that video players must meet, according to UAAG 2.0, 
 in order to meet the operable principle. Source: [14]. 

Operable principle 

Sucess 
criteria 

Description of the requirements that accessible video players must fulfill 

2.1.1 Allows to select all the functions of the video player through direct or sequential keyboard 
commands that do not require specific times for individual presses. 

2.1.2 Allows to identify which graphic window or control have the focus of the keyboard. 

2.1.3 Allows to change the focus between the different elements of the player through the keyboard (you 
can use a combination of keys in the menu options). 

2.1.4 No side effects occur when you move the focus through the keyboard, regardless of whether the 
effect is caused by the player or the video. 

2.1.5 The player uses the keyboard conventions given in the operating environment (F1 = help, Esc = 
exit) 

2.1.6 Allows to select the common options of the player (play, pause, fast forward, rewind, start, end, 
volume control) using shortcut keys. 

2.3.4 Provides the user with keyboard shortcuts of the functions incorporated in the video player. 

2.3.5 Allows to reassign keyboard shortcuts (customize the keyboard), except conventional links for the 
operating environment. 

2.4.1 Allows a textual search within the alternative textual content (captions, transcription, description of 
the video, alternative text, long description and alternative textual content in general). 

2.4.2 Allows to select the direction of the search (forward or backward) within the alternative textual 
content (closed subtitles, transcription, description of the video, alternative text, long description and 
other alternative textual content in general). 

2.4.4 Allows to decide if you want to receive a notification when there is no match with a search operation. 

2.6.1 Allows to configure accessibility preferences of the player and to be maintained between sessions 
(configuration of font type, font size, background color, opacity, color of the textual alternatives). 

2.6.2 Allows to restore all preferences settings to the default values. 

2.6.3 Allows to modify some of your configuration preferences. 

2.7.1 Allows to select which player control options to display, repositioning the control panel and resetting 
to the default settings. 

2.9.1 Does not show components that flash more than three times in a period of one second, unless the 
flash is below the general thresholds and network flash thresholds. 

2.9.2 Does not display videos that flash more than three times in a period of one second, (regardless of 
whether the flash is below the general and red flash thresholds). 

2.10.1 Provides an option that allows to activate or deactivate the automatic reproduction of the videos. 

2.10.4 Allows to adjust the playback speed of the pre-recorded video (between 50% and 250% of the real 
time). 

The voice whose playback speed has been adjusted by the user and maintains the tone to limit the 
degradation of voice quality. 

The audio and video tracks remain synchronized even after making adjustments to the playback 
speed. 

Allows to reset the playback speed to normal. 

2.10.5 Provides controls that allow to reproduce, pause and resume the reproduction of the video. 

2.10.6 Allows to navigate using a continuous scale or at intervals of time. 

2.10.7 Allows to navigate through the different chapters or scenes contained in the video. 

2.10.8 Allows to adjust the contrast and brightness of the visual media based on time. 

2.11.1 Provides a mechanism for text input. 
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In phase 4, based on the accessibility requirements, identified and refined in phases 2 and 3 
respectively, a checklist with 125 items is proposed. The purpose of this checklist is to evaluate all the 
elements that could be included in each success criterion, because the UAAG 2.0 are very general. In 
Table 4, an example of the criterion of success 1.1.1 is observed and the items that could be 
evaluated.  

Table 4. Checklist to evaluate video player accessibility related to success criterion 1.1.1. 

Principle Success 
criteria - 
Level of 

conformance 

Items to be evaluated 

1 Perceivable 1.1.1 Render 
Alternative 
Content - A 

Allows to select subtitles. 

Allows to select the language of the subtitles. 

Allows to select the language of the sign language. 

Allows to select the basic transcription. 

Allows to select the language of the textual description of the video. 

Allows to select the language of the subtitles. 

Allows to select the audio language. 

Allows to select the audio description. 

Allows to select the language of the audio description. 

Allows to select extended audio description. 

In phase 5, a total of six video players was randomly selected, among the best video players, for 
Windows and Mac [26] [27]. The video players evaluated were: Elmedia, Media Player Classic, 
QuickTime player for Mac, UMPlayer for Mac, VLC Media Player and Youtube. 

In phases 6 and 7, the result of compliance with the checklist and consequently of the 44 accessibility 
requirements identified in this study was evaluated and recorded. The requirements related to the 
alternative text, long description has not been evaluated since this depends on how the user 
integrates the player in his website, since they are not native features of the video players. The results 
obtained are shown in Table 5, which displays the percentage of compliance and non-compliance with 
the accessibility requirements grouped by each accessibility principle. Additionally, a percentage of 
requirements not evaluated is observed due to the fact that video players do not have the accessibility 
requirement evaluated. For example, the success criterion “Indicate Unrendered Alternative Content” 
cannot be evaluated with respect to the incorporation of an indicator that allows the user to identify the 
sign language option, due to this alternative content is not provided by the video player. 

Table 5. Result of accessibility compliance of video players. 

 Perceivable Operable Understandable 

Video player Comply Fails Not 
evaluated Comply Fails Not 

evaluated Comply Fails Not 
evaluated 

Elmedia 25% 24% 51% 51% 39% 10% 44% 56% 0% 

Media Player Classic 23% 36% 41% 46% 41% 12% 33% 67% 0% 

QuickTimePlayer 33% 25% 43% 54% 36% 10% 38% 63% 0% 

UMPlayer 34% 14% 53% 68% 20% 13% 33% 56% 11% 

VLC Media Player 25% 41% 34% 63% 24% 12% 33% 67% 0% 

Youtube 38% 31% 31% 61% 29% 10% 22% 78% 0% 

In phase 8, to determine the degree of compliance with the accessibility requirements of video players, 
the results were classified according to the compliance percentage: a high level of compliance in the 
range between 70% and 100%, moderate compliance between 50 and 70%, low compliance if less 
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than 50%. The percentage of compliance is low with respect to compliance with the perceptible 
principle, obtaining the best Youtube score with 38%. With respect to the operable principle, the level 
of compliance is moderate, with UMPlayer reaching 68%; while compliance with the understandable 
principle is low, obtaining the highest Elmedia score with 44%. 

5 CONCLUSIONS AND RECOMMENDATIONS 
This article presents a detailed analysis of the accessibility requirements that should be fulfilled by 
video players incorporated on e-Learning. We have identified 44 success criteria proposed by the 
UAAG 2.0 that could be applied in the design, development and implementation of video players to be 
accessible. For each success criterion, it is proposed in detail one or more desirable accessibility 
requirements for media players. 

As result of the evaluation carried out in six most popular video players, it can be concluded that the 
designers and developers of video players still have a lot of work to offer accessible players for people 
with disabilities. This study has evidenced the difficulties that the elderly and people with disability 
must overcome, when they want to make use of alternative textual and auditory content that should 
provide a video player on e-Learning and in general on the Web.  

The results of this investigation show that the highest score of accessibility compliance of the video 
players evaluated in the perceptible principle is YouTube with 38%, while the lowest score was 
obtained by Media Player Classic with 23%. With respect to the operable principle, the highest score 
corresponds to UMPlayer with 68% and the lowest score to Media Player Classic with 46%. Regarding 
the understandable principle, the Elmedia video player obtained the best score with 44% and the 
lowest Youtube with 22% compliance. 

It is recommended to the developers of media players to follow the UAAG 2.0 and consider the results 
of this research, with the purpose of improving the accessibility and interaction between the user 
interface, the assistive technology, the multimedia content and the users. 

Future works intends to apply the proposed requirements to evaluate the accessibility of other video 
players that are also widely used such as GOM Player, Pot Player, Kodi, KM Player, 5K Player, 
Cisdem Video Player for Mac, MPlayer X, Elmedia player, and so on.  
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