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INTRODUCTION 

HTML5 allows for accessibility, ease of customization, multi-browser support, and 

multimedia integration which make it practical for customized web applications in enterprise 

learning management systems. However, system architecture and cyber security restrictions may 

still limit its adoption within enterprise intranet environments. 

HTML5, along with CSS3 and JavaScript, has become the standard e-learning markup 

language for both learning management systems and online courses. The syntactic features of 

HTML5 allow for developing e-learning content which is supported in most modern web 

browsers such as Google Chrome, Microsoft Edge, Firefox, Safari, and Opera, although it may 

be rendered differently in each. E-learning course output rendered in HTML5 can be tracked 

using e-learning communication protocols that include current industry standards SCORM, 

xAPI, and AICC. HTML5 also allows for courses to be displayed on devices of different screen 

sizes, such as desktop PCs and smartphones, while being optimized for each of these devices 

using the same code. Combined, these markup languages can also be used to develop custom 

widgets, apps, games, or multimedia, or simply to create customized forms and elements, 

without the use of browser plugins like as Adobe Flash. 

This research paper will examine how HTML5 can be used to create custom pages in 

learning management systems to meet specific the learning and development needs of an 

enterprise business organization, and what are its limitations. 

LITERATURE REVIEW 

Current literature on web trends identifies HTML5 as a pivotal shift in web and learning 

technologies. The public release of HTML5 by the World Wide Web Consortium (W3C) in 2008 
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marked the beginning of the deprecation of Adobe Flash Player. On July 25, 2017, Adobe 

officially announced support for its Flash browser plugin would end after 2020, “Adobe today 

announced that Flash, the once-ubiquitous plugin that allowed you to play your first Justin 

Bieber video on YouTube and Dolphin Olympics 2 on Kongregate, will be phased out by the end 

of 2020. At that point, Adobe will stop updating and distributing Flash” (TechCrunch, 2017).  

The retirement of Flash was made possible due to the customizability of HTML5. 

According to Shikhir Singh, writing in TechCrunch, “for developers, one key attraction to 

HTML5 is its open standards support, which helps them deliver on application requirements in 

the face of fragmented mobile devices, form factors, platforms, and operating systems. 

Developers can use HTML5 to create and present rich content without relying on the device or 

its operating system, making it a preferred alternative to native apps (2015). Christopher Pappas, 

writing for the eLearning Industry blog, lists the benefits of using HTML5 over Flash in e-

learning to include its mobile optimization, ease of customization, multi-browser support, and 

unrestricted multimedia (Pappas, 2015). 

Possibly the biggest drawback of Flash was its incompatibility with mobile devices. 

According to Reyna,  

Flash was a brilliant solution for the desktop and mouse often years ago, but 

failed to perform on touch-screen devices. As a third-party browser plug-in, Flash 

demands a lot of energy and will drain the batteries of portable devices designed to be 

low in power consumption. Also, functions such as 'hover' or 'mouse-over' typically used 

in Flash will not work well on touch-screen devices. Early in July 2012 Adobe decided to 

discontinue its Flash player for mobile devices due to its limitations. Instead, they are 

promoting open standards such as HTML5 + CSS3, as are many other vendors (2012).  
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In terms of its impacts on e-learning, this meant that the combination of HTML5, CSS3, 

and JavaScript now made it possible to design website interactions that would be playable in any 

modern browser which supported HTML5. Furthermore, the responsiveness of the HTML5 and 

CSS3 standards ensured compatibility across multiple browsers and devices: 

Compatibility does not mean that the experience of the user should be the same in 

every client, but it needs to maintain certain consistencies. For example, if we have a list 

of users in an application, it is good practice to have different inputs depending on the 

platform. We can use the scroll bar to navigate the list on any desktop client. For touch 

devices, gestures might be preferable. On the other hand, we need to be careful with 

platform restrictions because sometimes it is not technically possible to support the same 

functionality in every device or client (Shah & Balda, 2013). 

Ethan Marcotte (2011) emphasized the need to craft sites that adapt to the media that 

renders them by practicing “responsive web design.” Rather than creating disconnected designs 

each tailored to a particular device or browser, responsive design treats them as facets of the 

same experience using flexible grid-based layouts, fluid images and media, and media queries 

(Marcotte, p. 8).  With HTML5, plugins of the type provided by Flash technology are no longer 

required to view multimedia online courses. Synytsya, et al., (2014) conducted research into the 

use the HTML5 tags in e-learning assessments. HTML5 happens to be a convenient way to 

enable video for e-learning, for example.  

The tag <video> has some attributes that coincide by semantics to the 

corresponding attributes of the tag <audio>, namely, controls, auto play, loop, src and 

preload.  This technology can provide important advantages for e-learning developers, 

simplifying development of interactions, and, in particular, knowledge assessment tasks. 
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Considering the growing use of online resources through mobile devices, and the fact that 

mobile sales have recently overtaken desktop or notebook sales, HTML5 for mobile 

devices has become a driving force for e-learning (Synytsya, et al, 2014; see also 

Murtagh, 2011; Firtman, 2012; Adobe, Inc. 2011).  

In 2019 a market report confirmed that HTML5 was emerging as the main programming 

language for content authoring (PR Newswire, 2019). The Association for Talent Development 

also conducted research which showed that in addition to text, most organizations included at 

least some other element in their e-learning. The most common was noninteractive video, 

currently in use at 91 percent of organizations (See Figure 1).  

 

Figure 1. Survey of e-learning assets. From "E-Learning: The Evolving Landscape," by Association for 

Talent Development. 2020, August. 

The expanded use of multimedia enabled by HTML5 content authoring necessitates 

content management systems (CMS) to house, aggregate, and track e-learning. According to 

Bates, from an internal strategic context, the first question that needs to be asked and answered is 

as follows: “What do we have and where is it?” Once digital material is created, it needs to be 
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described, stored, and be easily found and accessed by a variety of users. This can be done 

manually (e.g., classified by course coordinators, and the registry of materials stored by the 

Library) after creation, or through the use of digital tools such as tagging at the point of creation, 

or through a combination of both man and digital procedures (Bates, 2011). Content 

management systems (CMS) are a highly effective tool for implementing knowledge integration. 

By providing a database management system that allows for the design of a database which 

stores the documents in which knowledge is represented, a CMS aids the dissemination or 

compartmentalization of knowledge through the use (search and retrieval) of all the knowledge-

holding documents in the repository (Pérez-Montoro, 2010). 

Le Dihn, Rickenberg, et al., propose a Knowledge-Based Content Management (KCBM) 

Framework for assessing, classifying, and managing enterprise content in order to promote e-

collaboration process and knowledge development, as shown in Figure 2. Within this framework 

the system view deals with the container in which content objects reside, the content 

management system being a container, and a web page being one type of content object within it 

(2014). Figure 3 shows the role of the web page within the CMS. 
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Figure 2. The knowledge infrastructure. From “Enterprise Content Management Systems as a Knowledge 

Infrastructure,” by Le Dihn, Rickenberg, et al., 2015. 

 

Figure 3. Enterprise Content Management for Information Technology. by Le Dihn, Rickenberg, et al., 2015. 

 A content management system is used to create, upload, and display training in a central 

location, and learning in a CMS is passive in nature. Eleni Zoe describes learning via a CMS as 
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“like reading a blog or watching a video on a website. There are no quizzes, levels, badges, or 

discussion forums. In other words, there’s little or no interaction with the content” (2020). A 

content management system designed for interactive e-learning is called a learning management 

system (LMS). The LMS contains interactive courses, multimedia, and other learning objects.  

These learning objects may be organized into learning object repositories (LORs). LORs have 

the capability to package files into meaningful and complete units of learning (Monterroso, 

2009). Minguillón, et al. discuss the use of semantic markup in creating LORs as it pertains to 

learning object metadata properties (2011). The advent of HTML5 as an e-learning authoring 

language standard makes it easier to include multimedia and interactive learning objects within 

LORs, as HTML5 can communicate with server-side languages such as XML, something that 

was more difficult with plugins. HTML5 also allows for easier creation of passive learning 

objects within an LMS, through the creation of custom web pages.  

CASE STUDY 

This case study examined the use HTML5 to create pages which guide employees in the 

steps, or paths for obtaining sales and technical certifications for professional development. The 

subject matter focused on technology industry certifications for Microsoft products. The 

company in this case study was a midsized privately owned provider of technology products and 

services, headquartered in the United States with fewer than 5000 employees across 15 locations 

worldwide. The company had customers in academic, corporate, enterprise, and public sector. It 

had been in operation for 31 years and experienced steady growth since its founding.  
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Business Considerations 

The organization was a service and technology product provider, not a manufacturer, so 

its sales force formed the core of its workforce. Its partnerships with major technology 

manufacturers included HP, Microsoft, and Adobe. Sales reps and support staff needed to be 

knowledgeable in the products and services the company sold through these partners. IT 

professionals within the company also had their own certification tracks. Professional 

development for these employees included becoming certified in these products where applicable 

vendors offered certification paths. Responsibility for completing these certification paths fell 

primarily on the individual employee, by means of vendor training resources. No centralized 

repository for accessing exam preparation and registration resources existed within the 

organization. The organization’s content management system was Microsoft SharePoint 2016. 

Some certification resources were stored in SharePoint intranet document libraries by individual 

departments, but there was no company-wide standard for creating these content libraries, and in 

many cases, they were no maintained regularly. The project sponsors, Corporate Learning & 

Development, had access to content from internal pages, partner pages, external e-learning 

repositories, and other sources. The business purpose of the project would be to lay these paths in 

a repository that would be easily accessible to employees, and to begin to pull content from 

departmentally managed SharePoint sites under the L&D umbrella, to allow for standardization 

and tracking of certification programs, starting with Microsoft.         

The Corporate Learning & Development department was a relatively new branch of the 

company, being approximately one year old. Its mission statement was to "enhance our 

employees’ knowledge, skills, and capabilities with high- quality training and professional 

development opportunities that contribute to their continued growth and success." Prior to the 
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formation of the L&D department, training resources within the company were primarily 

allocated for sales new hire training, which sat in a separate business unit under Sales. There was 

also a small team of e-learning instructional designers tasked with designing and developing 

company-wide and departmental online training. L&D’s primary goal was to centralize and 

standardize employee development across departments. As part of achieving this overall 

objective the Instructional Design Manager and the Senior L&D Director wanted to leverage 

existing systems. to clearly map out Learning Paths for various training subjects. First on the list 

were Microsoft certification/training paths and End User Tools. The plan was to build a model 

with the initial certification paths. The partner teams would then provide the details on course 

and training tracks. 

There was a desire within the L&D department to produce more mobile accessible 

content, with the company's entire workforce now being remote and its sales force working from 

the road prior to the 2020 pandemic. Despite that, full-scale mobile adoption had yet to occur. 

Therefore, while mobile accessibility was not a business goal of this initiative, designing with 

future mobile accessibility in mind was an important development consideration, given that the 

primary audience for these learning paths pages, Outside Sales, was also the primary user group 

of company-issued tablets and smartphones. 

In terms of organizational support there was backing for the initiative from both 

management and stakeholders. The repository was viewed as a particularly valuable need by the 

marketing and product champion teams which managed partner programs. 
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Technical Considerations 

After initial discussion between the Director, Manager, and the Instructional Designer 

assigned to design and develop the Learning Paths pages, it was decided to use the organization's 

learning management system, Cornerstone OnDemand (CSOD), to house the pages. No 

investments in additional IT assets would be made for this project. The team would leverage 

CSOD's existing custom page functionality to build a series of “Learning Paths” pages, which 

combined would form a Learning Paths Portal. Page templates from the initial rollout would then 

allow for more rapid development of future learning paths.  

An alternative content management system that was considered a content hosting 

platform was Microsoft SharePoint, which formed the backbone of the organization's intranet. 

Both platforms offered functionality in terms of page building. The reasons for selecting 

Cornerstone were first and foremost, the L&D team's desire to drive more traffic to its LMS. 

Second, the team had direct administrative control over the LMS; SharePoint pages which were 

created and administered by the IT department, and content on SharePoint sites was managed at 

the team level.  From an operational standpoint, ownership of CSOD resided entirely within the 

L&D department, which would allow for creating and editing pages in a faster, more linear 

process. Third, the SharePoint pages and document libraries were already being used by internal 

teams in fragmented fashion and the with limited effectiveness. Another goal of the project was 

to improve upon this model that had not worked to date. Finally, there were change management 

concerns because the SharePoint 2016 infrastructure, which included all organizational intranet 

pages, was in the process of being migrated to SharePoint Online, and there was still some 

uncertainty how this would impact team sites and document libraries.  
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FINDINGS 

This section details the findings of this project. The focus is on the custom page design 

editor in CSOD, and the application of custom CSS within the editor to create pages that would 

be accessible on either desktop or mobile. For the purpose of fully customizing look and feel, 

most of the page contents would be hand-coded, rather than using CSOD’s stock widgets. 

Design Editor 

CSOD custom page parts were created using widgets in a WYSIWYG (What You See Is 

What You Get) editor. These widgets included an HTML widget (see Figure 4), however the 

HTML widget consisted of only a <body> element with no header, each being functionally 

equivalent to its own <div>. Cornerstone, in its Online Help describes the editing process as 

follows 

When you add an HTML Widget to the Layout frame, the Widget Settings pop-up 

appears with an HTML editor. In the editor, there are two editing modes: Design and 

HTML. When in Design mode, you can use the standard editing tools to format your text, 

similar to your word processor application. When in HTML mode, the standard editing 

tools are disabled, and you are able to view and modify the HTML code that is used to 

design the certificate. To switch between modes, click the appropriate tab in the lower-

left corner of the editor. 

Only certain HTML tags will be rendered. All other tags will not be rendered, and 

the tags will display as text. See Safe Listed Customizable Elements (Cornerstone Online 

Help, Safe Listed Customizable Elements).  
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Figure 4. HTML Widget in Design mode, sample from Cornerstone OnDemand, 2020. 

The safe listed HTML tags allowed for limited customization of page layouts, sufficient 

accomplish the project goals, using simple visual attributes in combination with header, text, and 

list attributes. <Tbody> tags were also safe listed, though that is not shown in the examples. A 

sample code snippet (Figure 5 and 6) and page render (Figure 7) shows a prototype design 

concept. Each widget could be housed inside its own frame, or in a frame with other widgets. 

Either way, the HTML widgets existed completed independent of each other, and for ease of 

development could be considered equivalent to its own <div>.  The layout of these widgets on 

each page could be configured by means of “cells” that could be added, split, and resized using 

the Custom Page Builder’s graphical user interface (Cornerstone Online Help, Custom Page 

Builder).  
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Figure 5. Raw code for a learning path portal widget from case study 

 

Figure 6. A learning path widget in design mod case study. 
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CSS Support 

Customizable CSS imposed limitations on the project. External CSS sheets were 

unsupported in the widget, which meant that only inline CSS properties could be coded within 

the HTML editor, and styles could not be globally applied, nor would style tags in one HTML 

widget carry over into another. Code templates would be maintained outside the LMS in an 

external editor such as Dreamweaver (see Figure 7), but CSS updates would need to be 

separately applied to each widget in a layout. 

 

Figure 7. Custom code in Dreamweaver from case study. 

This coding limitation became a primary design consideration, because with multiple 

page layouts, page maintenance would quickly become unwieldy. The LMS vendor confirmed 



16 
 

that linking external CSS was actually possible, however calling the CSS file from a <link href> 

tag would require enabling a portal setting that could expose the organization’s CSOD portal to 

web application security risks which included attacks such as cross-site scripting or session 

hijacking. The vendor further recommended as a best practice disabling the security setting to 

make changes and reenabling it as soon as the changes required were complete in order to 

mitigate risk. As a consequence of the IT security risk, external CSS linking would require 

additional approval from within the organization. 

JavaScript Support 

JavaScript was disabled by default in CSOD. Per Cornerstone Online Help, “Because of 

the security risks associated with JavaScript, it is disabled in this editor by default. To embed 

JavaScript within this widget, contact Global Product Support. Global Product Support does not 

troubleshoot Java or HTML issues” (Cornerstone Online Help, HTML Widget). Any interactions 

in the widget requiring JavaScript would fall outside of the scope of this project. 

iframe Support 

The developer initially attempted to embed iframes within a page for interactivity, and 

found that, if nested between a <div> tag, it would be possible to natively embed iframe code for 

an external document, so that the learner could navigate through it without having to open it 

externally. Usability was tested using MS PowerPoint and MS Sway iframe code generated from 

the web version Office. The PowerPoint presentation was initially rendered and was viewable 

and clickable. However, the Sway presentation did not render and returned an error that the 

iframe code was unsupported in the LMS. The PowerPoint, which was stored on the developer’s 

OneDrive, was later found to be inaccessible by users with whom the cloud drive was not shared 

with. The team then moved the PowerPoint document to a SharePoint library and attempted link 
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the iframe again, but was blocked by SharePoint’s own security permissions, despite the 

SharePoint document library being public. At this point, the idea of using an iframe was dropped, 

and not tested any further. 

Responsiveness 

Over the course of the development process, it was found that HTML pages created in the 

widget did not render responsively. While CSOD’s main Learner Home page was itself 

responsive, and the system did optionally allow for enabling responsive navigation, the 

responsive user experience did not carry over to custom pages. This resulted in a redesign from 

the initial layout which had been proposed. Figure 8 shows the original home page prototype: 
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Figure 8. Original landing page layout 

In order to future-proof the Learning Paths pages given their lack responsiveness, the 

four-column lay was reduced to three columns maximum, and all fonts were enlarged (for 

example, to 16px pixels for paragraphs). Figure 9 shows the final Home page design, to better 

accommodate future users viewing the pages on their mobile devices. 
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Figure 9. Final home page layout 

USABILITY SURVEY 

The first set of completed learning paths pages consisted of five pages for Microsoft 

Azure. Upon completion, the site URL and a Microsoft Forms user experience survey were sent 

to a testing group of 15 employees in the Licensing and Sales Departments, evenly distributed 

between employees who had previously completed a Microsoft certification, and employees who 
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were new to the process. The survey did not evaluate useability on mobile screens, because at the 

time of the pilot test, CSOD mobile accessibility, while fully implemented, had not yet been 

rolled out to employees, meaning none of the respondents would have had training in how to log 

into CSOD on their company phones or personal devices. 

The survey mixed Likert Scale and open-ended questions to poll respondents and elicit 

feedback on basic usability, along with quality of instruction. Seven responses were received: 

five from respondents in Licensing and two in Sales. Of those seven respondents, three reported 

that it was their first time registering for a Microsoft Certification exam. Figure 10 shows the 

responses to the question of usability. All respondents agreed that navigation was easy to 

understand, and that text and images were appropriately sized and readable.  

 

Figure 10. Usability responses 

In open text comments, the team received a request for additional navigation 

functionality in the form of jump anchors. Additional testing would be required, but it did not 

appear the HTML widget allows for the use of anchor links without an external style sheet, and 

consequently id or class selectors. Another request the team received was to add accordion tabs 

to longer pages. Adding this element was desirable, but not possible because it would require 
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JavaScript, which was not enabled. A requested function that would be added to the final release 

would be “Download these instructions” buttons which link to printable PDF versions of the 

exam registration instructions, as shown in Figure 11. 

 

Figure 11.  Instructions with "Download" button 

Overall, the survey responses were helpful, despite the small sample size. The size of the 

survey group was primarily a business decision by the stakeholders, and the design team had to 

work with who was provided to them. For the relatively small scale of this iteration, it may have 

been enough, but in future learning paths projects it may be beneficial to push for more 

respondents, and in establishing credibility by showing the value of these pages, it may become 

easier to obtain such a request. For the full survey results, please see Appendix B. 
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CONSIDERATIONS 

The final set of pages consisted of a Microsoft Learning Paths landing page (which will 

be expanded as more programs are added), and four pages of instructional content. In light of the 

limitations of the HTML widget, and because the team would need to seek approval from 

Information Security to proceed further, a scaled back design approach using inline CSS was 

applied to create the Learning Paths pages template. In order to streamline the editing process, 

code for custom layouts was stored in external HTML files, with markup clearly labeled using 

comment tags.  

The biggest hurdle in completing the project was the HTML widget itself, and the LMS 

architecture that limited the availability of HTML tags and search functionality to build a truly 

robust learning object repository. In terms of the project scope set forth by the organization, 

however, what was created may be sufficient, especially given that many of resources on the 

Learning Paths pages are external.  

Another key challenge that future designers of similar projects should consider is 

responsiveness. Project stakeholders and end-users with company-issued mobile devices, or 

those who use their personal devices for work, may increasingly demand mobile accessibility. 

Therefore, page design should be future-proofed with mobile in mind. If responsive page design 

is an option in an LMS or CMS, it should be a standard practice, as it is now for most public 

websites. If the platform does not allow for responsive page design, then careful design 

consideration needs to be taken in meeting accessibility standards to the highest degree possible. 

The challenges encountered here should be considered by this organization and others 

looking to undertake similar projects. Developers who want CSS and JavaScript interactions for 
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a fuller, more engaging user experience should expect that they will need to find a way to work 

with both their internal IT department and their LMS vendor. As cybersecurity concerns become 

more of an issue, approval for such initiatives may become more difficult to obtain. It is also 

worth keeping in mind that obtaining the necessary permissions to lift security blocks may 

extend the timeline of project, especially if for example, a portal needs to be manually opened 

every time an external CSS needs to be updated.  If obtaining such IT security exceptions is 

unfeasible, then the project manager should look to limit scope so that both initial development 

and page maintenance are kept at manageable levels.  

HTML5 is easy to work with and customize, is mobile friendly, and for newer web 

browsers is very browser agnostic. It can also be integrated with SQL using PHP, which is 

outside the scope of this project, but absolutely should be a consideration for learning 

professionals and developers looking to track page traffic and certificate completion. For the 

purposes of the Learning Paths project, completion tracking will be handled outside the LMS at 

least for the near future. 

CONCLUSION 

All of the above make HTML ideal for small-scale customization projects within an 

LMS, but at some point, design will only go as far the system architecture and security protocols 

will allow. While HTML5 is the standard markup language for rendering courses and standalone 

websites, in terms of building a deeper learning object repository, it may be that coding from 

scratch using HTML5 is less than ideal. It may even be those newer technologies, such as 

learning experience platforms built on automation and machine learning, offer customization 

without the need to hand code pages. Given recent announcements that Cornerstone OnDemand 
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will integrate with Microsoft’s upcoming LXP Viva (Cornerstone, 2021), and that LinkedIn 

(whose parent company is also Microsoft) will release its own Learning Hub LXP (LinkedIn, 

2021), seamless integration between Microsoft’s certification programs in its learning platforms 

seems likely to become a reality in the not-too-distant future. For non-Microsoft professional 

certifications and learning paths, development of custom pages may still fill a niche for the time 

being. However, given the pace of technology change, the integration of Cornerstone with Teams 

and LinkedIn Learning can be reasonably expected to render the need for such pages obsolete, at 

least for organizations with the resources to adopt LXP’s and other advanced learning 

technologies. In a few years, the Learning Paths certification pages may be an entirely different 

experience. 
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