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Background
Adaptive instructional systems (AISs) – tools and methods that tailor each student’s
instructional experiences to their needs within a set of domain learning objectives – are
becoming increasingly common. In an ideal configuration, AISs work in concert using
open interoperability standards to provide a seamless experience for students and instructors, while leveraging high-frequency contextual data to inform the learning flow.
With the large amount of learning interactions that can take place in AISs, however,
existing industry standards are unable to support the interoperability and extensibility
of components within an AIS and among different AISs.

The Integration Landscape
AISs involve a highly complex process that requires a technology and data-driven
system of integrating instructional resources, learning objectives, and assessment activities into single, progressive modular learning elements that can be adapted to individual learners, reordered, or shared between learning systems. The integration can
happen at multiple phases and can also happen either vertically within a single AIS
instance or horizontally across multiple AIS instances.
In an ecosystem of adaptive learning process and system components, the implementation typically employs a Plan-Build-Deliver-Analyze cycle. During the Plan
phase, the learning map and the blueprint (i.e. goals) provide the basis for curriculum
planning. During the Build phase, content including the courseware, instructional, and
assessment items are created. During the Deliver phase (runtime), the AIS runtime system can be integrated with an environment like Customer Relationship Management
(CRM), Student Information System (SIS), or Enterprise Resource Planning (ERP).
The individual components that plug into the runtime AIS environment need to transfer
control, pass runtime data entities among components and capture real-time learning
event data in the Learning Record Store (LRS) for analysis and reporting purposes.
Taken all together, some existing standards or conventions can provide an initial step
toward both the design time and runtime integration, but all require extensions to be
effective in this AIS ecosystem.

Use Cases
In order to plan and implement the interop standards, we started with an initial use case
analysis and the following table is an initial attempt to capture that.
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