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Abstract
Learning at scale often requires domain-specific automation such
as assessment and feedback. An organization locked in to a gen-
eral learning platform without these specialist automations limits
its pedagogical offering. An ecosystem of interoperable, platform-
agnostic microservices for domain-specific automation would solve
this problem. To develop an effective ecosystem, a standard inter-
face (API) for education microservices is required.

We propose an initial specification for a standard, platform-
independent API for educational microservices, µEd. The API inte-
grates functionality from existing systems in use at four institutions,
which are adopting the new API. The API is initially specified for
automation of feedback, assessment, and educational chatbots, with
further service types planned.

The API specification provided here enables the development of
an ecosystem of education microservices that will facilitate automa-
tion in more domains, to more users, providing a richer learning
experience in a wide range of disciplines.

CCS Concepts
• General and reference → Computing standards, RFCs and
guidelines; • Applied computing→ Education.
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1 Introduction
Integrating an education software platform into organizational
workflows is a complex and multi-staged process [12]. After integra-
tion, teachers and institutions can become dependent, or ‘locked-in’
to a specific platform [28][38, p. 140].

Lock-in is particularly problematic when domain-specific tech-
nologies are required. For example, automating feedback on a lit-
erature essay, or on a mathematical proof, requires domain exper-
tise. Learning platforms are developed for general application, and
cannot conceivably meet all the diverse specialist needs across
academia. Lock-in therefore prevents pedagogical autonomy [16]
and creates barriers to technical innovation [3, 28].

A common approach to manage lock-in is for platforms to con-
nect to external software applications, plugins, or services. External
software can range in complexity from comprehensive applications,
such as Turnitin [4] or Möbius [7], to separate granular services,
known as microservices [8, 21]. Examples of microservices include
generating domain-specific feedback on tasks for students [22, 23],
or chat interactions for students or teachers [20, 39]. This paper fo-
cuses on microservices due to their applicability to the automation
of domain-specific processes.

The granularity of microservices lowers the barrier to entry,
enabling subject experts to contribute specialist knowledge to indi-
vidual services [3]. An ecosystem of such microservices, connecting
to learning platforms, would produce richer automation and greater
scalability across platforms [14].

To realize such an ecosystem requires a standard interface. In
this paper, we specify the µEd API for education microservices,
collaboratively developed and now being adopted on four existing
systems and open for wider adoption.
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2 Related Work
2.1 Education Standards
Bakhouyi et al. [2] reviewed standardization and interoperability
in e-learning systems, including three interfaces whose scope goes
beyond learning content and includes protocols and interactions.
LTI standardizes protocols between platforms and external learning
applications [1]; SCORM consists of an overview, content aggrega-
tion model, runtime environment and sequencing and navigation
standards [30]; and xAPI, the newer version of SCORM, focuses on
tracking learning experiences and activities [31].

The existing standards emphasize the structure, or schema, of
the data moving between systems, but do not prescribe an ontology,
or the conceptual meaning of the data. This separation, which is
appropriate for the heterogeneous and context-depend values in
the education sector, should be retained in any new API designs.

Another commonality of existing standards is to integrate deeply
into organizational workflows; for example, external tools can mod-
ify data within a platform. There are no standards for microservices
with a simple request/response schema and minimal integration
into client workflows — such an API would require a new definition.

2.2 Microservices
Microservices are a general pattern that favors more granular, spe-
cialist services [8, 21]. A focus on granular tasks can lower barriers
to entry, diversify sources of innovation, and lead to an ecosystem
of services that enrich the offerings available and enhance their
scale of deployment [10, 24, 27, 29].

With higher-resourced institutions more likely to develop such
services [6], microservices promote more equitable access to tech-
nology in education [11]. The microservice pattern can also address
lock-in [28] and help with transparency and accountability chal-
lenges [9, 13, 17]. The recent increase in automation of pedagogical
judgments, as opposed to deterministic administrative decisions
[32], especially using generative AI [40], increases the importance
of decentralized microservices.

In the absence of an existing standard for microservices in ed-
ucation, and with the desire to interoperably employ each others’
services, four institutions represented in this paper collaborated to
develop a new API standard.

2.3 API Design
A standard API aims for high adoption. The level of specification
is a balance. Incorporating the needs of many stakeholders may
lead to over-specification and low adoption; however prioritizing
increased adoption may lead to under-specifying, which is counter
to the goal of interoperable services [5, 36].

Clear and consistent terminology is also important to API design,
even at the expense of preferred local vocabulary [5, 36]; existing
education interfaces, including LTI, SCORM, and xAPI, follow this
pattern. For example, the LTI term “course” could in other local
contexts be “module” or “class”, but it is more important to be
consistent than to be locally representative.

Deployment brings other API considerations, such as ensuring
client identification and rotating keys for security, discovering ca-
pabilities, and avoiding over-fetching [35].

The conclusion from related work is that a specialist API for edu-
cation microservices is required, that it should prioritize consistent
terminology, manage the tension of over- vs under-specifying, and
consider how the API will be utilized in deployment.

3 Method
The µEd API was collaboratively developed by four institutions
based on existing systems and the desire for interoperability. The
aim was to define an API for a small set of core capabilities that
capture common needs in modern learning platforms, and allow
these capabilities to be provided by specialized (external) services.

3.1 Design Principles
Four design principles guided the development of the µEd API:

Interoperability: The API is a stable interface between learn-
ing platforms and specialized services, enabling reuse and stan-
dardization of components developed at different institutions. By
comparing existing education APIs across multiple institutions, we
abstracted a common terminology that supports multi-institution
solutions [15, 18–20], provides clear and consistent terminology
[5, 36] and minimizes the effort to adopt the API.

Provider-agnostic: The API avoids binding interactions to spe-
cific providers or technologies. Optional configuration mechanisms
allow experimentation without compromising interoperability.

Partial adoption: Service providers may implement only a sub-
set of the defined capabilities and explicitly declare their supported
features. Partial adoption of the API lowers the barrier to entry and
enables incremental adoption across institutions.

Pedagogical flexibility: The API facilitates common schemas or
data structures, without prejudice to ontology or pedagogical appli-
cation. Mandatory inputs are minimized to provide flexibility. Core
requests require only essential information, such as submission
or a sequence of chat messages, while richer educational context,
such as learning objectives, assessment criteria, or user information
and preferences, remains optional. The flexibility allows the same
interface to be applied in diverse instructional settings.

3.2 Cross-Institutional Design Process
Rather than starting from a purely theoretical model, the µEd API
design was derived by comparing, abstracting, and aligning existing
e-learning systems. Four institutions in four countries collaborated:
Imperial College London with Lambda Feedback [15]; Technical
University of Munich with Artemis [19] and Athena [33, 34]; ETH
Zürich with Ethel [18]; and Nanyang Technological University with
NALA [20].

The initial API draft was jointly developed by two institutions
(Technical University of Munich and Imperial College London)
based on their existing automated feedback, assessment and chat
services, with input from a total of five instructors, researchers
and developers. As a first step, the teams compared their existing,
independently developed APIs to identify overlapping concepts,
differences in terminology, and institution-specific assumptions.
This comparison revealed a shared core of functionality, alongside
variations in required inputs and interface structure.

In a second step, a total of four instructors, researchers and de-
velopers from two further institutions (ETH Zürich and Nanyang
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Technological University) reviewed the draft specification and con-
tributed API descriptions from their systems. The second step val-
idated that the emerging µEd API could accommodate other use
cases without requiring substantial redesign of established services,
and provided valuable modifications for further generalization. The
cross-institutional review informed refinements of the data model
and the definition of supported capabilities. Conflicting ideas and
terms were resolved through multiple rounds of discussion and
refinement until our initial proposed API was complete.

4 Initial Proposed API
The collaborative approach produced µEd API v0.1, an interface
for platform-independent education microservices. Figure 1 gives
a high-level overview of the API, structured around five core ca-
pabilities, each with a dedicated path. The first two are defined in
the API: (1) automated evaluation of learner artifacts (/evaluate),
(2) educational dialogue (/chat). The next three are planned ca-
pabilities that require defining: (3) educational content generation
(/generate), (4) learning-oriented recommendation (/recommend),
and (5) learning analytics (/analyze).

The specification is defined using the OpenAPI 3.1 [26] stan-
dard, enabling both human-readable documentation and machine-
processable integration. Example payloads are illustrated in Table 1
and Table 2, and the full specification is provided as supplementary
material [37].

μEd API

/evaluate /chat /analyze/generate /recommend

 Existing

 Planned

Figure 1: High-level overview of the µEd API, illustrating the
five core capability domains (/evaluate, /chat, /generate,
/recommend, /analyze) and their current development status.

Table 1: Example payloads for /evaluate. For the full API
specification, see [37].

Example Request Example Response

task:

title: Explain polymorphism

content:

text: Define with one example.

referenceSolution:

text: Polymorphism allows ...

context:

constraints: Answer in 3-6

↩→ sentences.

submission:

content:

text: Polymorphism means ...

criteria:

- name: Correctness

maxPoints: 10

- name: Clarity

maxPoints: 5

- feedbackId: fb-1

title: Clarify your definition

message: Explanation is

↩→ generally correct. It

↩→ would help to ...

suggestedAction: Add one

↩→ concrete example ...

awardedPoints: 2.5

criterion:

name: Correctness

- feedbackId: fb-2

title: Overall structure

message: Your answer is easy to

↩→ follow.

criterion:

name: Clarity

4.1 Overview of Core Capabilities
4.1.1 Evaluate (/evaluate): A standardized interface for both
formative feedback, aimed at guiding learning, and summative as-
sessment, including the assignment of points or grades, on learner
submissions. The API does not enforce pedagogical approaches;
service providers may implement only formative feedback, only
summative assessment, or both, and explicitly communicate their
supported features via capability metadata.

Conceptually, an evaluate request consists of a submission and
optional contextual information, such as the task description, learn-
ing objectives, and assessment criteria. This design allows services
to operate with minimal input while enabling richer, more peda-
gogically grounded feedback when additional context is available.

A central design decision is the explicit support for different
evaluation modes. In addition to complete evaluation, the API sup-
ports preliminary feedback, allowing the same interface to be used
for rapid, lightweight feedback. For example, a preview of how
handwritten submissions will be interpreted. Incorporating both
functions into a single endpoint enables them to share functionality.

4.1.2 Chat (/chat): Multi-turn conversations grounded in an edu-
cational context, such as task details, a submission, user preferences,
course materials, or study goals. A chat interaction comprises a
sequence ofmessages, with an optional educational context to adapt
responses. An optional conversation ID also enables stateful chat
microservices containing their own memory of the user.

The current implementation is based on GenAI APIs, such as
the OpenAI API [25] but intentionally avoids setting model- or
technology-specific assumptions. For instance, the optional con-
figuration of the microservice contains a proposed structure for
LLM-based chats, but is open to other technologies. The API is
not restricted to specific pedagogical interaction patterns or user
types. For example, students asking for help, or teachers devel-
oping materials or querying policies, are equally permitted uses.
This flexibility enables experimentation with different forms of
conversational support while maintaining a shared interface across
platforms.

Table 2: Example payloads for the /chat. For the full API
specification, see [37].

Example Request Example Response

user:

type: LEARNER

detailPreference: MEDIUM

messages:

- role: USER

content: I do not know how to

↩→ solve this.

context:

task:

title: Explain polymorphism

content:

text: Define with one example.

configuration:

type: Java Assistant

llm:

model: gpt-5.2

response:

role: ASSISTANT

content: Here's a hint for

↩→ your answer: Focus on

↩→ how polymorphism ...

metadata:

responseTimeMs: 1800

createdAt: 2026-02-16T10

↩→ :30:00Z

llm:

model: gpt-5.2
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4.1.3 Shared Aspects: All core capabilities include optional au-
thentication headers to enable user-specific access to services, an
optional credentials field to support sharing time-based keys pro-
vided by proxy services [35], and an optional dataPolicy object to
govern how services handle users’ data, including legal basis and
retention policies.

To avoid tight coupling between clients and service implemen-
tations, the API introduces a lightweight /health mechanism to
discover supported features at runtime. The evaluate capability
can declare which artifact types, languages, and evaluation modes
are supported; the chat capability can declare supported features
such as adaptation to user preferences or streaming responses.
Health allows platforms to dynamically adapt their behavior and
to integrate heterogeneous services without manual configuration.

4.1.4 PlannedCapabilities (/generate, /recommend, /analyze):
We anticipate the addition of the capabilities to generate educa-
tional content, to recommend actions to a learner, and to analyze
educational data. These capabilities are not part of the API speci-
fication released in v0.1, as we require more practical experience
with these aspects. We encourage developers of these services or
others to contribute API definitions for inclusion in future versions.

5 Discussion
We have defined the µEd API for education microservices, now
being adopted by our four institutions, achieving the initial goal
of our work. We discuss our reflections on the design process, the
identity of the API, its limitations, and future plans.

5.1 Balance in the API Design
To achieve an API with consistent terminology suitable for the four
institutions required a constructive dialogue. An example is the
decision to group formative feedback and summative assessment
within the same /evaluate capability. These two processes can be
separate, but they are often intrinsically linked, so we combined
them while maintaining the option to use only one or the other.

The API specification was balanced by including what was al-
ready required by the original systems, but not inventing details
where it was not (yet) required. This approach recognized the level
of maturity of the technology, prioritizing incremental levels of
interoperability rather than seeking to fully specify. The current
specification is operational but initial and limited.

5.2 Distinguishing From Other APIs
The µEd API has a fundamentally lower level of integration into
client workflows than comprehensive APIs such as LTI and SCORM.
Microservices avoid, for example, the management of institutions,
courses, and users. They do not manipulate data within the client
platform. If those levels of integration are required then the scope
of the external tool goes beyond a conventional ‘microservice’, and
it is more appropriate to use existing interfaces such as LTI or
SCORM. This discussion helps show the limits of microservices
and how they have a particular role to play, rather than being a
solution to all EdTech problems. The value of microservices is their
decentralized origins and low barrier to entry, which are ideal for
capturing the breadth of domain-specific knowledge required to

improve automations that are sensitive to academic expertise and
pedagogical norms.

5.3 Prospects for Adoption
The vision of the API is that it becomes sector-wide, facilitating an
ecosystem of microservices that bring domain-specific automations
to a wider range of learners, enriching their learning, improving
equity, and helping with transparency and accountability.

The measures of success of the API in achieving these goals in
futurewill be: (1) wider adoption by different platforms and services;
(2) the number of calls from numerous services using the API; (3)
genuine substitutions of services, as evidence of innovation and
pedagogical freedom despite platform lock-in; (4) improving learner
experience. The current API specification is a work in progress that
provides the first step towards these ambitions.

5.4 Limitations and Future Plans
The API is currently limited to two capabilities, (/evaluate and
/chat), but is an extensible framework as illustrated by the an-
ticipated /generate, /recommend, and /analyze capabilities. All
capabilities share a common emphasis on optionality of inputs, and
explicit communication of supported features.

The API meets the needs of four different e-learning platforms
each from different institutions and countries. All four are adopting
the API specification. The breadth of inputs ensures a more general
approach than a single institution, but the bias towards the needs
of these research-intensive, STEM institutions remains.

Wider adoption will require input from the broader community,
including domains outside STEM and varying levels of education.
Broadening the application may uncover new conflicts of terminol-
ogy and purpose. We invite contributions to refine and improve
the API in the same spirit articulated here, i.e. abstracting existing
workflows; defining clear and consistent terminology; seeking bal-
anced specifications levels; and considering practical deployment
details.

6 Conclusion
An ecosystem of platform-agnostic, interoperable education mi-
croservices can lower barriers to entry for domain-specific automa-
tions. Microservices facilitate more innovation, wider deployment,
and improved transparency and equity. The result will be richer
learning experiences scalable to more users in the sector. A key
enabler to this vision is a standard API.

We presented the µEd API for education microservices, defined
by combining the workflows of four institutions, which are now
adopting the API. We invite developers to adopt the API, suggest ex-
tensions and improvements, and extend the interoperability across
more platforms and services. The full API is defined in [37].
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