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Introduction

Single concept learning modules are a relatively new approach to computerized learning that, as their name implies, take a concept, and turn it into a single deliverable lesson.  This approach is typically used for supplemental learning, as an assignment for students who are struggling in a course and thus need extra attention to keep pace with their peers.


The key aspects of a single concept learning module are that it be compact and concise, focused only on one topic, have all of the information needed to learn that topic.  It should contain test questions on the topic, with instant feedback provided for the student, and should build up from simple explanations and questions to more complex or abstract ideas.  The feedback provided to the student should help address any areas where they are not understanding the material well.

History of SCLMs

In the late 20th century, the idea of formally breaking course topics down into largely self-contained “modules” grew popular.  This approach allowed for very clean divisions of course content, with frequent testing to ensure students were not falling behind.  Although this approach has been used across nearly all disciplines, it has not changed fundamentally in the several decades it has been in use.


When computers became prevalent in classrooms, instructors began using them for student examination, but computerized learning was less common until the 2000s, by which time most students had access to an internet-connected computer at home.  Single concept learning modules are the application of the idea of self-contained modules to computerized learning and testing.


The technology used to accomplish this has matured greatly in recent years, but single concept learning modules are still in their nascency.  With the rise of massive open online courses (MOOCs) and online courses within universities, use of single concept learning modules will almost inevitably surge in the years to come.

Advantages to SCLMs

While single concept learning modules are not typically intended to replace regular course material, but rather, to act as a complement or supplement to it, they nevertheless have numerous advantages when compared to more traditional approaches.  However, it must be noted that much of this extrapolates from more well-established teaching approaches, given the limited scientific study of single concept learning modules performed thus far.


The most obvious advantage to single concept learning modules lies in their interactivity.  Students receive immediate feedback on their progress, which then reshapes the learning material to either take into account that the student has already learned it and is ready to move on, or accommodate that they need to spend more time on it, and perhaps see a different explanation of it.  This flexibility gives struggling students the extra help they need, while still verifying that other students have reached a satisfactory command of the material.


Another notable positive aspect of single concept learning modules is that, once created, they require nearly no effort from the instructor.  They contain both what is needed to learn the material and what is needed to test that learning, giving students individualized attention without forcing the professor to take time away from other students.  Furthermore, because the module can be delivered via the internet, students can view it on their own time, rather than take time out of class to do so.


In terms of technological advantages, single concept learning modules can be created using only HTML and CSS (with JavaScript for added interactivity), making them viewable on any browser-enabled device with no additional software.  Template code can be reused for many different topics or subjects, and a learning module can be repurposed for many different course types, such as live courses or MOOCs.

Disadvantages to SCLMs
 
In spite of their many upsides, single concept learning modules are not without their drawbacks.  In their current form, they do not scale well past being used for supplemental learning; given the amount of effort it takes to create just one module, it would be extremely time-intensive to make an entire course out of learning modules.  They are also still largely restricted to individual use—there are nearly no models for a group learning approach.  They are also inherently more suited to technical fields, as the information being presented in such subjects is typically more concrete, and test questions have unambiguous answers.


Many of the hurdles to widespread adoption of single concept learning modules are technological.  Instructors often do not know enough about web development to design and code modules on their own.  Instructors need access to school computer hardware to host the modules, and students need access to a computer to view them, which poses a problem for schools with limited funding and underprivileged students. 

Future Growth in SCLMs

Single concept learning modules are still in the very early stages of adoption, as explained in the previous sections.  The time, effort, and expertise needed to create advanced or highly interactive single concept learning modules are prohibitive, and this will remain the case until software specifically for creating modules becomes available.  Once all students have a personal internet-connected device, unequal access will no longer be a concern.


Even with the technological hurdles removed, the process of creating an effective module will be a large initial investment, and many instructors may opt not to do so.  Thankfully, because of the redistributable nature of modules, a time may come where schools can purchase pre-made material for their classes, alongside textbooks or other course software.  However, this will require companies to invest in creating the modules themselves, a process that may not become profitable in the near future.


Perhaps the most promising avenue for growth in single concept learning modules is in artificial intelligence.  Recently developed summarization software, currently used for news digest services, could be repurposed once it reaches a sufficiently advanced state, to automatically generate modules from existing material, such as electronic textbooks.  This is likely many years in the future, but has the potential to greatly reduce the burden placed on instructors to create modules of their own.

Conclusion

Single concept learning modules and similar redistributable digital multimedia are among the most promising technological advancements in education.  Further development in these areas will greatly increase the quality of individualized online education.  This type of education is growing rapidly, and may overtake more traditional forms in the coming years, owing to its low cost per student, flexibility and accessibility.  Pushing the technology for single concept learning modules forward is therefore a very wise investment to make.
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