
must be jointly supported to mindfully integrate LT into formal education

Explainable AI (XAI)
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Technical functioning of AI

Used data

Functionalities & capabilities

Ethical, legal & regalutory aspectsFinancial aspects

Pedagogical or instructional principles

Limitations, uncertainties & errors

Epistemological modeling of learners

Preliminary Information Domains

Iterative design of scenario-based research activity to
make pedagogical reasoning explicit

Participatory design workshops with teachers and
students to design explanations

Survey on information preferences & self-perceived
understandability with teachers
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a pedagogical affordance; the potential of
explanations to support teaching and learning 

teachers and students' explicit and implicit
reasoning about teaching and learning

the ability of students and teachers to engage
in situated comprehension of explanations

ExplainabilityUnderstandability Pedagogical Reasoning

Explanations are designable pedagogical artifacts Designed to take on varying degrees of agency;

explanations make functionalities and outputs transparent 

Select, align, and implement LT;
communicate their rationale to 
students; act as mediatorsbetween technology and pedagogy

Engage with LT, apply their existing

understanding of technology;

reason for the usage in relation

to their own learning experiences

Student ↔ Teacher
Teachers and students discuss pedagogical rationales, explicitly or implicitly, to justify the use

of LT in relation to their pedagogical perspective on learning experiences 

LT ↔ Teacher
LT interfaces provide explanations of system
behavior, enabling teachers to understand its
functionality
Teachers align LT with pedagogical goals,
based on their existing technological
understanding

LT ↔ Student
LT interfaces provide explanations of

system behavior, enabling students to
understand its functionality   

Students use LT to achieve their learning
goals, debating their agency in their

learning processes   

AUREtel

Technical Transparency
≠

Educational Understandability

What explanations
do teachers and
students, who are directly
involved in everyday formal
LT-based classroom activities,
need to understand in situ?

Problem & Motivation
Functionalities and decision-making
of AI-based Learning Technologies
(LT) are often “black-boxed”
Meaningful LT integration into
educational contexts is challenging

Toward the Alignment of
Understandability, Reasoning, and Explainability in TEL 

Goal of making systems' decision-making
processes transparent
Current approaches remain model centric

Sonja Klein & René Röpke | TU Wien, Austria
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