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The EU Policy Context in Al Education

In 2018 the Commissionadopted a communicationto promote the development of Al in Europe and in 2019 it
publlsheda coordinated plan on Al ¢ endorsedby the Councilof the EuropeanUnion ¢ to coordinatethe EUMember
States'national Al strategies

U Building on this groundwork, in April 2019 the Commissionpublished a set of non-binding Ethics guidelines for
trustworthy Al. Preparedby the Commission'slighLevelExpertGroupon Al,composedof 52 independentexperts,this
documentaimsto offer guidanceon how to foster and securethe developmentof ethical Al systemsin the EU

U Thenew Digital EducationAction Plan(2021-2027) outlinesthe European’ 2 Y Y A a\asior#oy Higl-quality, inclusive
and accessiblaligital educationin Europeto foster the developmentof a high-performingdigital educationecosystem
and enhancedigital skillsand competenceseededfor digital transformation

U Aspart of its digital strategy,the EuropeanCommissiorhasproposeda comprehensivdegalframeworkfor Al (Al Act)
laying down mandatory requirementsfor a K ANBAKA sgstemsin severalareas,including educationand vocational
training. This will build on the EU regulatory and policy developmentson Al and data, which include the Ethics
Guidelinesfor Trustworthy Al presentedin 2019 by the HighLevelExpertGroup on Al (Al HLEG)the GeneralData
Protection Regulation(GDPRandthe proposalfor a DataAct.

U AsAlsystemsincreasinglyaffect all aspectsof humanactivity, it seemsessentialthat educatorsunderstandhow to use
Altoolsin an ethicalwayin their teachingandtheir & (i dzR Bafringafosshe EU

U Under Priority 1. Fosteringthe developmentof a high-performing digital educationecosystemthe Digital Education
Action Planoutlines a set of actionsto foster the developmentof a highperformingdigital educationecosystem This
includesa specificactionto developethicalguidelineson the useof Aland datain educationand trainingto be shared
with educatorsandschoolleaders

U Tohelptacklethesechallengesin October2022the CommissionpublishedEthicalguidelineson the useof Al and data
in teachingand learningfor educators



ARTIFICIAL INTELLIGENCERANDCATION

In 2019 the Councilof 9 dzN2 Catn@itee of Ministers adopted a recommendationon
digital citizenshipeducationin which a key focuswasthe application of artificial intelligence
(Al) in educational contexts GAl, like any other tool, offers many opportunities but also
carrieswith it many threats, which make it necessaryto take human rights principlesinto
accountin the early designof its application Educatorsmust be aware of the strengthsand
weaknesse®f Al in learning, soasto be empowered¢ not overpoweredg by technologyin
their digital citizenshipeducationpractices Al, via machinelearningand deeplearning,can
enrich education X By the same token, developmentsin the Al field can deeply impact
Interactions between educators and learners and among citizens at large, which may
underminethe very coreof education,that is, the fostering of free will and independentand
critical thinking via learning opportunities X Althoughit seemsrematureto makewideruse
of Al in learning environments professionalsin educationand schoolstaff shouldbe made

aware of Al and the ethical challengesit posesin the contextof schools (Councilof Europe
2019



Defining Al

i

Oxford EnglishDictionary, 2006 The capacity of computers or other machinesto exhibit or simulate intelligent behaviour Stanford
University,2016 A branchof computersciencethat studiesthe propertiesof intelligenceby synthesizingntelligence

OECD,2012 An Al systemis a machinebased system that can, for a given set of humandefined objectives, make predictions,
recommendationspr decisiongnfluencingreal or virtual environments Al systemsare designedo operatewith varyinglevelsof autonomy
Councilof Europe,2021: A setof sciencestheoriesandtechniqueswhosepurposeis to reproduceby a machinethe cognitiveabilitiesof a
humanbeing Currentdevelopmentsaim, for instance to be ableto entrusta machinewith complextaskspreviouslydelegatedto a human
EuropeanUnion, 2021 Softwarethat is developedwith one or more of the techniquesand approachedisted in Annex| [(a) Machine
learning approaches,including supervised,unsupervisedand reinforcementlearning, using a wide variety of methods including deep
learning (b) Logiec and knowledgebasedapproachesincludingknowledgerepresentationjnductive(logic)programming knowledgebases,
inferenceand deductiveengines,(symbolic)reasoningand expert systems (c) Statistical approaches,Bayesianestimation, searchand
optimization methods and can, for a given set of humandefined objectives, generate outputs such as content, predictions,
recommendationspr decisionsnfluencingthe environmentghey interact with].

ParliamentaryAssemblyof the Councilof Europe,2021: Computerbasedsystemshat canperceiveandderivedatafrom their environment,
andthen usestatisticalalgorithmsto processhat datain orderto produceresultsintendedto achievepre-determinedgoals Thealgorithms
consistof rulesthat may be establishedoy humaninput, or set by the computeritself, which & i NJ tHe yilgoéithm by analysingmassive
datasetsandcontinuesto refine the rulesasnew dataisreceived

UNICER2021 Machinebasedsystemshat can,givena set of humandefined objectives,makepredictions,recommendationspr decisions
that influencereal or virtual environments Al systemsnteract with usand act on our environment,either directly or indirectly. Often, they
appearto operateautonomouslyandcanadapttheir behaviourby learningaboutthe context

UNESC@2021: Al systemsare information-processingechnologiesthat integrate modelsand algorithmsthat producea capacityto learn
andto perform cognitivetasksleadingto outcomessuchaspredictionand decisiormakingin materialand virtual environments Al systems
are designedo operatewith varyingdegreesof autonomyby meansof knowledgemodellingand representationand by exploitingdata and
calculatingcorrelations



Ethical considerations for Al and data in education and training
Theethicsof Alis not only about how we usetechnology, but it is alsoabout why and for what reasonwe use

Alanddatato supportteaching,learningandassessment
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Fourdifferent but interdependentethical considerationghat needto be takeninto accountwhen usingAl
anddatain educationandtraining: agency,socialfairness,humanity and justified choice

The developmentaldimension of educationis centrally concernedwith the question of how a person
becomesa competent actor in a social and increasinglytechnologymediated world. This question is
approachedisingthe conceptof agency

Thedistribution of rights, responsibilities resourcesand power amongdifferent socialgroupsgeneratesa
socialdimensionin ethics The ethical challengesrelated to this are capturedin the conceptof social
fairness

Ethicsis alsoaboutwhat it isto be a human Tobe an ethicalhumanrequiresthat we respectothersandtry
to understandthe world through the eyesof others Thisimplies openness humility, and willingnessto
listen and learn. It alsoimpliesthat all humanshave dignity and cannotbe treated asa meansto an end.
Thisaspectof ethicsis abouthumanity.

Ethicsis deeplylinked with our ideason what countsasknowledge fact, and evidence,and how thesecan
be usedto justify arguments Thisaspectof ethicsis concernedwith questionson an acceptableargument,
the conceptof rationality,andthe processeshat are usedto negotiatedifferent points of view and different
value systems Thisrequirestransparencyand leadsto participatory and collaborativemodelsof decision
making Thisis capturedwith the conceptof justified choice



Al and Data Use Examples in Education

U The use of Al systemsin classroomsacrossEuropeis growing and Al is being used in
different waysto supportteaching,learningandassessmenpractices

U Ethical guidelines on the use of Al and data in teaching and learning for educators
providesfour use-casesvhichare categorisedas

V StudentTeaching; UsingAlto teachstudents(studentfacing)

V StudentSupporting UsingAlto supportstudentlearning(studentfacing)

V TeacheiSupportingc UsingAlto supportthe teacher(teacherfacing)

V SystemSupporting¢ Using Al to support diagnosticor systemwide planning (system
facing)



"STUDENT TEACHIN

Intelligent tutoring
system

- Using Al to teach students

The learner follows a step-by-step sequence of tasks and gets individualised instruction or
feedback without requiring intervention from the teacher.

Dialogue-based tutoring
systems

The learner follows a step-by-step sequence of tasks through conversation in natural
language. More advanced systems can automatically adapt to the level of engagement to
keep the learner motivated and on task.

Language learning
applications

'STUDENT SUPPORTING

Exploratory learning
environments

Al-based learning apps are used in formal and non-formal education contexts. They
support learning by providing access to language courses, dictionaries and provide real-

~ time automated feedback on pronunciation, comprehension and fluency.
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Learners are offered multiple representations that help them identify their own routes to
achieving the learning goals.

Formative writing
assessment

Learners are provided with regular automatic feedback on their writing/assignments.

Al-supported
collaborative learning

Data on each learner’s work style and past performance is used to divide them into groups
with the same ability levels or suitable mix of abilities and talents. Al systerms provide
inputs/suggestions on how a group is working together by monitoring the level of interaction
between group members.
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‘“TEACHER SUPPORTING -

~Using Al to support the teacher
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Summative writing Al is used to evaluate and grade learners’ written work automatically. Al and machine
assessment, essay learning techniques identify features such as word usage, grammar and sentence structure
scoring to grade and provide feedback.

Key words in student forum posts trigger automatic feedback. Discussion analytics provide
Student forum monitoring insights to students’ forum activity and can highlight students who may need help or are
not participating as expected.

Al agents or chatbots provide answers to commonly asked questions by learners with simple
Al teaching assistants instruction and directions. Over time, the Al system is able to broaden the range of answers
and options provided.

Pedagogical resource Al recommendation engines are used to recommend specific learning activities or resources
recommendation based on each student’s preferences, progress and needs.

m—wide planning

Schools gather student data which are analysed and used to plan how available resources
can be best allocated for tasks like creating class groupings, assigning teachers, timetabling,
and highlighting students who may require additional learmming support.

Educational data mining
for resource allocation

Using learming analytics, cognitive skills such as wvocabulary, listening, spatial reasoning,
Diagnosing learning problem-solving, and memory are measured and used to diagnose learning difficulties,
difficulties including underlying issues that are hard for a teacher to pick up but might be detected
early using Al systems.

Al based guidance services provide ongoing prompts or choice to create pathways for future
education. Users can form a competence profile including previous education and include

Guidance services their own interests. From this data, combined with up-to-date course catalogue or study
opportunity iNnformation, relevant study recommendations can be created using natural
language processing.



Key Requirements for Trustworthgl - are recommendable for any Al system deployed and us
in education. They address important concerns, sudh@sisk of bias or error affecting educational outcomes

U Human agencyand oversight including fundamentalrights, O K A f Righis,Jiudén agency,and human
oversight
U Questionsfor Educators
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Oversight -

- Is the teacher role clearly defined so as to ensure that there is a teacher in the loop while the Al system is being used?
How does the Al system affect the didactical role of the teacher?

- Are the decisions that impact students conducted with teacher agency and is the teacher able to notice anomalies or
possible discrimination?

- Are procedures in place for teachers to monitor and intervene, for example in situations where empathy is required when
dealing with learners or parents?

- Is there a mechanism for learners to opt-out if concerns have not been adequately addressed?
- Are there monitoring systems in place to prevent overconfidence in or overreliance on the Al system?

- Do teachers and school leaders have all the training and information needed to effectively use the system and ensure it is
safe and does not cause harms or violate rights of students?



U Transparencyncludingtraceability,explainabilityand communication
U Questionsfor Educators

Are teachers and school leaders aware of the Al methods and features being utilised by the system?
Is it clear what aspects Al can take over and what not within the system?

Do teachers and school leaders understand how specific assessment or personalisation algorithms work within the
Al system?

Are the system processes and outcomes focussed on the expected learning outcomes for the learners? How reliable are
the predictions, assessments and classifications of the Al system in explaining and evaluating the relevance of its use?

Are the instructions and information accessible and presented in a way that is clear both for teachers and learners?



U Diversity, non-discrimination and fairness including accessibility, universal design, the
avoidanceof unfair bias,and stakeholderparticipation, which allows use regardlessof age,
gender,abilities,or characteristics with a particularfocusfor studentswith speciaineeds

U Questionsfor Educators

Is the system accessible by everyone in the same way without any barriers?

Does the system provide appropriate interaction modes for learners with disabilities or special education needs? Is the Al
system designed to treat learners respectfully adapting to their individual needs?

Is the user interface appropriate and accessible for the age level of the learners? Has the usability and user-experience
been tested for the target age group?

Are there procedures in place to ensure that Al use will not lead to discrimination or unfair behaviour for all users?
Does the Al system documentation or its training process provide insight into potential bias in the data?

Are procedures in place to detect and deal with bias or perceived inequalities that may arise?



U Societal and environmental wellbeing including sustainability and environmental
friendlinesssocialimpact,society,anddemocracy
U Questionsfor Educators



